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INTRODUCTION: 

Signal Peak Energy, LLC (SPE) filed a Coal Lease-by-Application (LBA), MTM 97988, 
with the Bureau of Land Management (BLM) on March 20, 2008 according to 43 CFR 
3425. The Federal Coal Tract contains the following lands: 

Township 6 North, Range 27 East, PMM, Musselshell County, Montana 
Sec. 4, lot I, S1I2NE1/4, SEI/4NW1I4 and S1/2; 479.76 acres 
Sec. 8, NE1I4, NE1/4NW1I4, S1I2NW1I4 and S1I2; 600.00 acres 
Sec. 10, W1I2NE1I4, SE 1I4NE 114, NWlI4 and S1I2; 600.00 acres 
Sec. 14, SW1/4NE1/4, NWI/4 and S1I2~ 520.00 acres 
Sec. 22, W1I2 and SE1/4. 480.00 acres 

Total 2,679.76 acres 

The BLM has prepared an environmental assessment (EA No. DOI-BLM-MT-COI 0
2009-001O-EA) to analyze the potential impacts of incorporating the LBA into the 
existing Bull Mountains Mine No. I, Musselshell County, Montana. The EA is available 
at the Billings Field Office and is incorporated by reference for this Finding of No 
Significant Impact (FONS!). The LBA would provide a logical extension of SPE's 
Mammoth coal seam workings within the current Bull Mountains Mine No. 1 and would 
allow the mine to continue producing coal at the current rate instead of ceasing 
production as recoverable private coal reserves are exhausted. 

PLAN CONFORMANCE AND CONSISTENCY: 

The authorized officer shall only consider for lease sale those lands that have been 
included in a comprehensive land use plan (43 CFR 3425.2). The federal coal lands are 
located in the Billings Field Office and were analyzed in the Billings Resource 
Management Plan (RMP) prepared in 1983. The Record of Decision for the RMP was 
issued in September 1984. The RMP Decision Record states at page 34, " All the Federal 
coal which is mineable by underground methods is suitable for further consideration for 
leasing ... " in the Bull Mountains coal field. The proposed action has been reviewed and 
found to be in conformance with the BLM Land Use Plan. A number of changes have 
occurred since that time including the development of the Bull Mountains Mine No.1, 
and the RMP is currently being revised. 

FINDING OF NO SIGNIFICANT IMPACT DETERMINATION: 

Based upon a review of the EA and the supporting documents, I have determined that the 
project is not a major federal action and will not significantly affect the quality of the 
human environment, individually or cumulatively with other actions in the general area. 
No environmental effects meet the definition of significance in context or intensity as 
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defined in 40 CFR 1508.27 and do not exceed those effects described in the Billings 
RMP/FEIS. Therefore, an environmental impact statement is not needed. This finding 
is based on the context and intensity of the project as described in the sections below. 

Context: This project is a site-specific action directly involving underground mining of 
federal coal reserves in a 2,679.76 acre lease tract. There will be no direct surface impact 
above the coal to be mined as the surface facilities for the mine are already established 
and in operation. This coal is an element of the life of mine (LOM) plan that has been 
approved for the mine and does not have international, national, regional or state-wide 
importance. There would be socioeconomic benefits related to continued mining and coal 
production at or near current levels that are currently being mined. 

Short-term effects to some water resources may occur as a result of mine related 
subsidence. Fractures in the overburden above the mined coal seam could cause leakage 
of water into the mine. A monitoring program has already been implemented for the 
existing mine area and will be applied to the coal lease area. Approved mitigation 
measures will also be applied to prevent, minimize, or restore any potential effects from 
subsidence. Settling of the land associated with subsidence would not change the existing 
character of the local landscape. 

Affected interests related to this coal lease may include special use, grazing, and people 
who use the project area for recreation. Effects would be minor and short-term in nature. 
No short or long term significant impacts on affected interests are expected in a regional 
context. 

Intensitv: The following discussion is organized around the Ten Significance Criteria 
described in 40 CFR 1508.27 and incorporated into BLM's Critical Elements of the 
Human Environment list (H-1790-1), and supplemental Instruction Memorandum, Acts, 
regulations, and Executive Orders. The following have been considered in evaluating 
intensity for this proposal: 

1. 	 Impacts may be both beneficial and adverse. Beneficial and adverse effects of 
the Proposed Action alternative were described in the EA. Mitigating measures to 
reduce potential short-term impacts to geology, water resources, air quality, soils, 
vegetation, wildlife, sensitive species, ownership and use ofland, and cultural 
resources were incorporated in the design of the Proposed Action. The project 
would make a minor contribution to small amounts of airborne particulate matter 
and release ofminor amounts of greenhouse gases (GHGs) at the surface 
facilities. Benefits of the project would be continuation of gainful employment at 
the mine and associated suppliers, and contribution to the supply of coal to meet 
the nation's energy demands. None of the environmental effects discussed in the 
EA are considered to be significant. 

2. 	 The degree to which the selected alternative will affect public health or 
safety. The Proposed Action Alternative is designed to control the limited public 
traffic that may occur in the project area of the existing surface facilities. Mine 
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subsidence would be monitored and mitigation measures would be implemented 
when subsidence would occur in the area of roads or other structures. Precautions 
for public health and safety would also be implemented during transport of 
equipment along public roads to and from the project area. Potential risks to 
public health and safety would be low and would occur over limited, brief 
periods. 

3. 	 Unique characteristics of the geographic area such as proximity to historic or 
cultural resources, park lands, prime farm lands, wetlands, wilderness, wild 
and scenic rivers, or ecologically critical areas. Inventories have been 
completed for historic and cultural resources in the area and no potential impacts 
to important historic or cultural resources have been identified. These resources 
are discussed further in Item 8. The following Critical Elements of the Human 
Environment are not affected because they are not present near the project area: 
Areas of Critical Environmental Concern, Wilderness Areas, Wild and Scenic 
Rivers, and Prime or Unique Farmlands. The Proposed Action includes mitigation 
measures to minimize any effects to small areas of wetlands in the lease areas. 
Fourteen Critical Elements of the Human Environment and five Non-critical 
Elements were analyzed in detail in the EA. Best Management Practices (BMPs) 
and mitigation measures were identified for those elements that could be affected. 
None of these elements would be significantly impacted because BMPs and 
mitigation measures would reduce any potential effects to either minor, or no 
impacts. 

4. 	 The degree to which the effects on the quality of the human environment are 
likely to be highly controversial. This decision for leasing coal reserves and its 
effects are not unique. Coal leasing decisions have been made in this region for 
many years. There is no scientific controversy over the nature of the impacts. 
There is some scientific uncertainty regarding the long-term effects of subsidence 
and how these effects can be managed. Proposed mitigation and reclamation 
procedures should be successful in reducing impacts. The potential intensity of 
these effects on the quality of the human environment is minimal. 

5. 	 The degree to which the possible effects on the human environment are 
highly uncertain or involve unique or unknown risks. The coal lease area is 
not unique or unusual. The BLM has experience implementing similar actions in 
similar areas. The environmental effects to the human environment are fully 
analyzed in the EA. There are no anticipated effects on the human environment 
that are considered to be highly uncertain or involve unique or unknown risks. 

6. 	 The degree to which the action may establish a precedent for future actions 
with significant effects or represents a decision in principle about a future 
consideration. This decision is not precedent setting. The actions considered in 
the selected alternative were considered by the interdisciplinary team within the 
context of past, present, and reasonably foreseeable future actions. Significant 



cumulative effects are not anticipated. A complete analysis of the direct, indirect, 
and cumulative effects of all alternatives is described in Chapter 4 of the EA. 

7. 	 Whether the action is related to other actions with individually insignificant 
but cumuJatively significant impacts - which include connected actions 
regardless of land ownership. The interdisciplinary team evaluated the possible 
actions in context of past, present and reasonably foreseeable actions. Present and 
future mining activities in the area were considered and significant cumulative 
effects are not anticipated. A complete disclosure of the effects of the project is 
contained in Chapter 4 of the EA. 

8. 	 The degree to which the action may adversely affect districts, sites, highways, 
structures, or other objects listed in or eligible for listing in the National 
Register of Historic Places or may cause loss or destruction of significant 
scientific, cultural, or historical resources. Inventories have been completed 
for historic and cultural resources in the area and no potential impacts to districts, 
sites, highways, structures, or objects listed in or eligible for listing in the 
National Register of Historic Places or potential loss or destruction of significant 
scientific, cultural, or historic resources have been identified. No cultural or 
historic sites would be directly affected by the Proposed Action. Subsidence over 
mined areas could result in localized cracking, sloughing or rock toppling, 
particularly in areas of steep slopes. No significant or potentially eligible cultural 
resources have been identified in settings that may be affected by subsidence. 

9. 	 The degree to which the action may adverseJy affect an endangered or 
threatened species or its habitat that has been determined to be critical under 
the Endangered Species Act of 1973, or the degree to which the action may 
adversely affect: 1) a proposed to be listed endangered or threatened species 
or its habitat, or 2) a species on BLM's sensitive species list. No adverse 
impacts to endangered, threatened, or sensitive species or their habitat have been 
identified. Nevertheless, mitigating measures to reduce impacts to all wildlife 
species have been incorporated into the design of the Proposed Action as 
described in the EA. 

10. Whether the action threatens a violation of a federal, state, local, or tribal 
law, regulation or policy imposed for the protection of the environment, 
where non-federal requirements are consistent with federal requirements. 
The project does not violate any known federal, state, local or tribal law or 
requirement imposed for the protection of the environment. State, local, and 
tribal interests were given the opportunity to participate in the environmental 
analysis process. Furthermore, letters were sent to area Native American tribes 
concerning consulting party status, and there was no response from any of the 
tribes. Follow up phone calls were initiated with the tribes, and it was concluded 
and documented that there was no interest in this project by those tribes. In 
addition, the project is consistent with applicable land management plans, 
policies, and programs. 



DECISION: 

This FONSI is based on the infonnation contained in the EA and my consideration of 
criteria for significance (40 CFR 1508.27). It is my detennination that: 1) the 
implementation of the Proposed Action would not have significant environmental 
impacts; 2) the Proposed Action is in confonnance with the Billings Resource 
Management Plan; and 3) the Proposed Action does not constitute a major federal action 
having significant effect on the human environment. Therefore, an EIS is not required. 

It is in the public interest to offer the Federal Coal Tract described in the introduction to 
this FONSI for competitive sale so that these reserves are available to compete for sale in 
the open coal market to meet the national coal demand. 

Under this decision, the Proposed Action for the Federal Coal Tract has been selected 
from the Bull Mountains Mine No.1 EA. Under the Proposed Action, the Federal Coal 
Tract will be offered for lease at a competitive sealed-bid sale. The tract includes 
2,679.76 acres, more or less, and the BLM estimates that the tract contains approximately 
61.4 million tons of mineable Federal coal resources in Musselshell County, Montana. 

If the highest bid received at the sale meets or exceeds the Fair Market Value (FMV) as 
detennined by BLM and if all other leasing requirements are met, a lease will be issued 
to the successful qualified high bidder. The competitive lease sale will be held as 
described in Federal regulations found at 43 CFR Subpart 3422, Lease Sales. In the 
event that the highest bid submitted at the competitive lease sale of the Federal Coal 
Tract does not meet or exceed the FMV as detennined by BLM, the BLM may, but is not 
obligated to, re-offer the coal tract for leasing at a later date. 

Under the Proposed Action, it is assumed that the applicant would be the successful 
bidder on the Federal Coal Tract and that the Federal coal would be mined to the extent 
as provided for in the LOM underground mining plan for the adjacent Bull Mountains 
Mine No.1. 

This decision incorporates by reference the standard coal lease stipulations which address 
compliance with the basic requirements of the environmental statutes and additional 
BLM special stipulations (Appendix A). 

Alternatives Considered: The EA addressed two alternatives, the No Action and the 
Proposed Action Alternative. Under the No Action Alternative, current and future mining 
activities approved by the Montana Department of Environmental Quality (MDEQ) will 
continue on private lands and appropriate mitigation measures will be implemented to 
reduce or eliminate effects of mining on the environment Under the Proposed Action 
Alternative, the subject federal coal would be mined according to the LOM plan and 
these same mitigation measures would be applied to the lease areas. 
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Rationale for Decision: This action would make additional federal coal reserves 
available for competitive leasing, provide an opportunity to extend the life of the mine, 
and be consistent with BLM management goals and prescriptions for the area. This 
decision balances recovery of the coal resource with protection ofother resources and 
their uses consistent with the applicable laws, regulations, BLM policy and Resource 
Management Plan goals and objectives, standards and guidelines, and multiple-use 
decisions. The coal lease application was submitted under the Mineral Leasing Act of 
1920, Federal Coal Leasing Amendments Act of 1976, and the implementing regulations 
found at 43 CFR 3425. 

The decision to allow the proposed action does not result in any undue or unnecessary 
environmental degradation and is in conformance with the 1984 Billings Resource 
Management Plan. It has been made in consideration of the impacts to the affected 
resources. The lease stipulations applied to the proposed action will meet or exceed the 
standard for Public Land Health. 

A summary of these mitigation measures contained in the MDEQ Mining and 
Reclamation Permit, Bull Mountains Mine No I SMP 93017discussed in the EA are 
described below: 

Topography and Physiography 

• 	 A monitoring plan has been implemented to determine the nature of subsidence 
and the potential effects to other resources listed below. 

Geology, Mineral Resources, and Paleontology 
• 	 As subsidence data is collected, observed surface effects to topography would 

be repaired on a case by case basis by mechanical or other measures as deemed 
appropriate by MDEQ; 

Air and Atmospheric Values 
• 	 Mining operations at the surface facilities would continue to comply with the 

Air Quality Permit requirements as the federal coal is mined; 

Water Resources 
• 	 Depending on the resource, impacts and mitigation alternatives available, SPE 

would rehabilitate water resources as appropriate. This might include drilling 
new wells, piping water from wells or springs to specific locations, 
development of new springs, repair of stream channels, repair of ponds, or 
establishment of other water management structures. SPE would evaluate these 
measures on a site-specific basis in consultation with MDEQ; 

Soils 
• 	 Subsidence over mined areas may alter surface drainage and accelerate erosive 

or unstable soils in limited areas. Mitigation of surface effects to soils would be 
evaluated on a site-specific basis and remedial measures would be implemented 
in consultation with MDEQ; 



Vegetation 
• 	 Areas of subsidence disturbance would be evaluated on a site-specific basis and, 

if the extent of disturbance warranted, a specific repair plan would be developed 
and implemented in consultation with MDEQ; 

Wildlife 
• 	 Subsidence may result in local changes to water resources or distribution of 

vegetation resources. This may affect habitat available to wildlife, however, 
mitigation measures for water resources and vegetation would reduce or 
eliminate effects on wildlife; 

Threatened, Endangered, and Sensitive Species 

• 	 Subsidence may result in local changes to water resources or distribution of 
vegetation resources. This may affect habitat available to sensitive species, 
however, mitigation measures for water resources and vegetation would reduce 
or eliminate effects on sensitive species; 

Ownership and Use of Land 

• 	 SPE would repair damage to existing buildings and structures resulting from 
subsidence; 

• 	 SPE would repair damage to existing infrastructure over mined areas such as 
roads, fences, communications facilities and utilities; 

• 	 Where there would be known or reasonably anticipated damage to infrastructure, 
SPE would submit a protection and mitigation plan to MDEQ for approval prior 
to mining under that area; 

• 	 SPE would publish the mining schedule at least six months prior to mining 
under an individual's land, to provide adequate warning to minimize the 
potential risk to humans and livestock; and 

Cultural Resources 
• 	 If any cultural resources are located during subsidence repair, work would stop 

and the MDEQ and BLM would be notified. 

Compliance/Monitoring: BLM conducts quarterly compliance inspections and 
production verification.actions throughout the life ofthe lease. The inspections will be 
designed to insure that the operator complies with the lease stipulations. In addition, the 
MDEQ monitors all surface disturbing and mining activities in the lease area to insure 
compliance with the mine permit and the reclamation plan. 

Public Involvement: Public comments were solicited via a letter mailed to the 
appropriate agencies, specific interested parties, and the general public dated March 16, 
2010, and by posting this letter on the BLM Billings Field Office website. The EA was 
made available for public review from March 28, 2010 to April 27,2010 by legal notice 
published in the Federal Register and Billings Newspaper. In addition there were 



announcements of the availability of the EA in the Roundup Newspaper. A public 
hearing was held on April 13,20 10 at the BLM State Office, 500 I Southgate Drive, 
Billings, Montana. Public comments were received through April 27, 20 10. 

Five parties commented on the EA by letter during the public comment period. All EA 
comments were reviewed and analyzed. Comments requesting clarification or additional 
analyses were considered and, as appropriate, supplemental information is highlighted 
and included in the revised EA Those comments that were outside of the scope of this 
analysis or require a response that is not included in the revised EA are provided as 
follows: 

• 	 Global warming has not been described as part of the environmental setting but is 
an observed trend in climate patterns. Furthermore, effects on global warming at 
the contribution level of this mine cannot be quantified. Climate tipping points are 
a theoretical possibility, not a verifiable reality; thus, climate tipping points have 
not been identified. There is speculation that tipping points may exist and may 
result in sudden and irreversible climate change. However, no studies have 
identified any thresholds or quantifiable tipping points that could be addressed in 
this EA No agency has identified this as a regulatory issue and assumed 
responsibility for establishing standards. 

• 	 Many of the proposed impact mitigation measures take the form of adaptive 
management and would be evaluated as they are implemented. These types of 
measures are implemented until one is found to be effective. The effectiveness of 
proposed mitigation measures have been included in the Final EA where past 
experience is known. 

• 	 Air quality assessments for the existing operating mine were completed during 
permit updates and are summarized in the EA Ongoing operations ofthe mine 
will comply with the terms and conditions of the permits issued. 

• 	 As stated in the EA, the only listed species with the potential to occur in 
Musselshell and Yellowstone Counties are the Whooping Crane and the black
footed ferret. The project area analyzed in this EA does not contain habitat for 
either of these species, nor have they been documented in any of the wildlife 
monitoring surveys. The Bureau of Land Management is not required to formally 
consult with the USFWS or the NMFS where a listed species is not known to 
occur or have its habitat potentially impacted;. 

• 	 The legal status of the Powder River Basin related to a coal production region is 
beyond the scope of the EA In any event, the petition to reconsider the 
decertification of the Powder River Basin as a coal production region has been 
recent! y considered and rejected by the Director of the Bureau of Land 
Management The detailed findings considering the decertification are a public 
record and can be provided upon request; 



• 	 The EA has adequately demonstrated that the foreseeable effects ofthe Bull 
Mountain Mine No.1 expansion would not significantly affect the quality of the 
human environment and that there was no need to prepare a detailed EIS; 

• 	 Analysis of additional alternatives related to renewable energy sources pertain to 
national policy and are beyond the scope of this document; 

• 	 A protective financial bonding lease stipulation is not necessary since the 
regulations implementing the provisions of the Surface Mining Control and 
Reclamation Act (SMCRA) at chapter VII of 30 CFR, subchapter J sets forth 
requirements for performance bonds and public liability insurance for both 
surface mining and underground mining activities. Furthermore, the regulations at 
30 CFR 740.4c (Responsibilities) state that the following responsibilities ofOSM 
may be delegated to a State regulatory authority under a cooperative agreement: 
4) Approval and release of performance bonds, liability insurance and, as 
applicable, Federal lessee protection bonds required for surface coal mining and 
reclamation operations on Federal lands. The State of Montana has an approved 
Cooperative Agreement as described in the regulations at 30 CFR 926.30. This 
agreement allows for State control and regulation of coal mining and reclamation 
operations on Federal lands. The MDEQ has the responsibility to administer this 
Agreement. Therefore financial bonding for water replacement, erosion control, 
and damage to surface improvements will be handled by the State of Montana's 
Department of Environmental Quality; and. 

• 	 SPE is working with MDEQ, landowners, and other agencies to monitor and 
determine potential impacts of subsidence. SPE will consider establishment of an 
Advisory Committee to address subsidence issues. 

Appeals Procedures: 
This decision may be appealed to the Interior Board of Land Appeals, Office of the 
Secretary, in accordance with the regulations contained in 43 CFR, Part 4 and the 
enclosed Form 1842.1. If an appeal is taken, your notice of appeal must be filed in this 
office (at the above address) within 30 days from receipt of this decision. The appellant 
has the burden of showing that the decision appealed from is in error. 

If you wish to file a petition for a stay (suspension) of the effectiveness of this decision 
during the time your appeal is being reviewed by the Board, pursuant to Part 4, Subpart 
B, §4.21 of Title 43, Code of Federal Regulations, the petition for a stay must accompany 
your notice of appeal. A petition for a stay is required to show sufficient justification 
based on the standards listed below. Copies of the notice of appeal and petition for a stay 
must be submitted to each party named in this decision and to the Interior Board of Land 
Appeals and to the appropriate Office of the Solicitor (see 43 CFR 4.413) at the same 
time the original documents are filed with this office. If you request a stay, you have the 
burden of proof to demonstrate that a stay should be granted. 



Standards for Obtaining a Stay 

Except as otherwise provided by law or other pertinent regulation, a petition for a stay of 
a decision pending appeal shall show sufficient justification based on the following 
standards: 

1. The relative harm to the parties if the stay is granted or denied, 

2. The likelihood of the appellant's success on the merits, 

3. The likelihood of immediate and irreparable harm if the stay is not granted, and 

4. Whether the public interest favors granting the stay. 

Should you have any questions regarding this decision, please feel free to contact ... Jim 
Sparks, Billings Field Office Manager at (406) 896-5241. 

Recommendation: I recommend that following a competitive coal lease sale, Federal 
Coal Tract MTM 97988 and its associated 2679.76 acres, more or less, be leased to the 
successful qualified high bidder provided it is determined that the highest bid meets or 
exceeds the Fair Market Value of the tract as determined by BLM and that all other 
leasing requirements are met. The competitive lease sale requirements will be held in 
accordance with the requirements at 43 CFR 3422. It is further recommended to not 
offer the Federal Coal Tract on a deferred bonus basis, but to require payment of 
the balance of the bonus bid prior to award of the lease. The lease will be subject to 
the s andard and sRecial stipulations found in Appendix A of this decision. 

ATTACHMENTS: DOI-BLM-MT-C01 0-2009-001 O-EA 

Approval: I agree with the recommendation of the Billings Field Office Manager and 
approve the FONSI and the decision of the BLM to offer for lease sale the coal contained 
in the Federal Coal Lease Application MTM 97988. 

;~~'1'1~~I~~pu~ Di~ision of Resources, 
Billings, Montana / ~J 
Date Signed: ;f//5/ j If I #--I--~ 
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Environmental Assessment 
Bull Mountains Mine No. 1 

Federal Coal Lease MTM 97988 
Musselshell County, Montana 

DOI-BLM-MT-C010-2009-0010-EA 

1.0 PURPOSE AND NEED 

1.1 Introduction 

This Environmental Assessment (EA) has been prepared to analyze and disclose the 
environmental consequences of the Bull Mountains Coal Lease by Application as proposed by 
Signal Peak Energy, LLC (SPE), operator of the Bull Mountains Mine No. 1 underground coal 
mine. The EA is a site-specific analysis of potential impacts that could result with the 
implementation of a proposed action or alternative to the proposed action. The EA assists the 
Bureau of Land Management (BLM) in project planning and ensuring compliance with the 
National Environmental Policy Act (NEPA), and in making a determination as to whether any 
“significant” impacts could result from the analyzed actions. “Significance” is defined by NEPA 
and is found in regulation 40 CFR 1508.27. An EA provides evidence for determining whether to 
prepare an Environmental Impact Statement (EIS) or a statement of “Finding of No Significant 
Impact” (FONSI). If the decision maker determines that this project has “significant” impacts 
following the analysis in the EA, then an EIS would be prepared for the project. If not, a 
Decision Record (DR) may be signed for the EA approving the selected action, the proposed 
action or another alternative. A DR, including a FONSI statement, documents the reasons why 
implementation of the selected action would not result in “significant” environmental impacts 
(effects) beyond those already addressed in the Lease by Application for subject coal to be 
leased. 

This EA analyzes the environmental effects of leasing five tracts of federal coal reserves under 
private and federal owned land east of the existing Bull Mountains Mine No. 1 permit area. The 
Bull Mountains Mine No. 1 is in the Bull Mountains of south central Montana in Musselshell 
County between the Musselshell and Yellowstone Rivers, approximately 30 miles north of 
Billings and 20 miles southeast of Roundup, Montana. On March 19, 2008, SPE filed an 
application to lease approximately 2,679.9 acres of federal coal (MTM 97988) in sections 4, 8, 
10, 14, and 22, Township 6 North, Range 27 East, Musselshell County under the Lease by 
Application regulations (43 CFR 3425.1) and the Energy Policy and Conservation Act of 2005.  
These tracts are shown in Figure 1.1-1 and are referred to in this document as the coal lease area. 
The legal description for each tract is provided in Chapter 2 of this EA. 

1.2 Background 

The coal lease area is east of the existing Mine Permit area and within the existing Bull 
Mountains Mine No. 1 Life of Mine (LOM) area.  The coal lease area would be mined as part of 
the existing mine plan proposed by SPE (described in Chapter 2 of this EA). The coal would be 
accessed and recovered by underground continuous miner development and longwall panels. 
Previous assessments that have included portions or all of the LOM area include: 
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 Record of Decision (ROD), Billings Resource Area Final Environmental Impact 
Statement and Resource Management Plan (RMP) (BLM 1984) 

 Bull Mountains Exchange Final EIS (BLM 1990) 

 Proposed Development of the Bull Mountains Mine No. 1 FEIS (MDSL 1992) 

 Bull Mountains Permit Revision 00178 EA (MDEQ 2006) 

 Bull Mountains Mine No. 1 State Mine Permit (SPE 2009) 

The Billings RMP (BLM 1984) included a discussion of two coal beds (Mammoth-Rehder and 
McCleary) in the Bull Mountains. The Bull Mountains Mine No. 1 area is within the south 
central portion of the Mammoth-Rehder coal field discussed in the RMP. The RMP briefly 
discussed the areas of this coal field suitable for further consideration for surface mining and 
noted that all federal coal that is mineable by underground methods is suitable for further 
consideration for leasing or exchange pending more detailed studies. The RMP specifically states 
that underground mining will be encouraged in the Bull Mountains at the expense of other 
mining methods. No detailed studies were completed for the RMP. 

The Bull Mountains Exchange Final EIS (BLM 1990) addressed the exchange of selected federal 
coal lands in the Bull Mountains Mine No. 1 LOM area for high value recreation and wildlife 
offered lands in Montana. This EIS considered various underground mining methods with 
associated mine surface facilities. 

The Final Environmental Impact Statement (FEIS) for the Bull Mountains Mine No. 1 (MDSL 
1992) was prepared as part of the approval process for State Mine Permit (SMP) No. 93017. The 
FEIS covered the mine permit area, all proposed surface facilities at the mine, the Huntley load-
out facilities near Billings, Montana, and the railroad spur to Broadview, Montana. The LOM 
area was analyzed as a foreseeable development, and detailed studies were included in the 
analysis as presented in the FEIS.  

Bull Mountains Mine No. 1 Mine Permit Application was submitted to Montana Department of 
Environmental Quality (MDEQ) in 1990 and approved with a mine permit being issued in 1993. 
This document has been revised to reflect current facilities and operations approved for the mine 
over the past 15 years. This is a living document and will continue to be updated to reflect future 
changes in facilities and operations for the mine. 

The Bull Mountains Permit Revision 00178 EA (MDEQ 2006) was prepared as part of the 
application process to add 2,172 acres to the south end of the permit area and revise the mine 
plan (Revision No. 00178). This EA contains a description of the acreage to be added to the 
permit area and a discussion of proposed modifications to the longwall mining methods and 
design to reduce the surface effects of the longwall mining. 

This EA evaluates the effects of leasing the federal coal within the five tracts in the LOM area. 
This EA also includes recently collected information specific to the coal lease area and would be 
used to determine the social, economic, and environmental resource effects of leasing the coal. 
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1.3 Need for the Proposed Action 

The purpose of the Proposed Action is to develop the coal reserves contained within the Bull 
Mountains LOM area, as provided for under the Mineral Leasing Act of 1920. The Proposed 
Action is needed to continue economically viable development of the coal resources and to allow 
the lessee to exercise their right to develop the leases mentioned above. The BLM is required to 
evaluate the Lease by Application (Proposed Action) submitted by SPE and issue decisions 
related to the coal lease area. This EA provides the analysis upon which the BLM can base such 
decisions. 

The underlying need for the Proposed Action is for SPE to develop these federal coal reserves by 
continuing underground mining operations. The Proposed Action would extend the existing 
permitted mine plan to the full extent of the LOM area. These coal lease tracts are located within 
the LOM area and are within the mining sequence for developing large blocks of state and 
private coal reserves. Based on the current projected annual coal production, SPE estimates that 
underground mining would reach the first coal lease tract in Section 8 within approximately three 
years. If the federal coal reserves are not leased, the Life of Mine Plan could not be implemented 
in its entirety. Mining would cease upon reaching the federal coal lease area and the state and 
private coal reserves to the south and east would not be accessible by the longwall mine plan that 
has been proposed (described in Chapter 2 of this EA). It may appear that a portion of these state 
and private reserves could be reached by reorientation of the mine plan; however, the accessible 
coal would not be economically mineable by longwall methods. The need for this leasing action 
would be to acquire the federal coal to ensure implementation of the Life of Mine Plan and 
economically recover federal, state, and private coal reserves through a logical mining unit. 

A primary goal of the National Energy Policy is to add energy supplies from diverse sources, 
including domestic oil, gas, and coal, as well as hydropower and nuclear power. BLM recognizes that 
the continued extraction of coal is essential to meet the nation’s future energy needs. As a result, 
private development of federal coal reserves is integral to the BLM coal leasing program under the 
authority of the Mineral Leasing Act, as well as FLPMA and FCLAA. The coal leasing program, 
managed by BLM, encourages the development of domestic coal reserves and reduction of the U.S. 
dependence on foreign sources of energy. As a result of the leasing and subsequent mining and sale 
of federal coal resources from the Bull Mountains Mine, the public receives lease bonus payments, 
lease royalty payments, and a reliable supply of low sulfur coal for power generation. 

1.4 Purpose(s) of the Proposed Action 

The purpose of this assessment is for the BLM to respond to SPE’s Lease by Application to 
acquire the coal reserves in five coal lease tracts in order to implement the Life of Mine Plan for 
the Bull Mountains Mine No. 1. The lease area contains an estimated 61.4 million tons of in-
place coal reserves in the Mammoth coal seam. The BLM, charged with administration of the 
mineral estate under these private and federal lands, is required, by law, to consider leasing 
federally-owned minerals for economic recovery. The BLM considers leasing the coal reserves 
and prescribes mitigation or stipulations for the protection of non-mineral resources. 

The BLM is the lead agency responsible for leasing federal coal under the Mineral Leasing Act 
of 1920 as amended by the Federal Coal Leasing Act Amendment (FCLAA) of 1976, and is also 
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responsible for the preparation of this EA to evaluate the potential environmental effects of 
issuing the coal lease. 

1.5 Conformance with Land Use Plan(s) 

The FCLAA requires that lands considered for leasing be included in a comprehensive land use 
plan and that leases be compatible with that plan. The Bull Mountains LOM area is within the 
Powder River Coal Region and includes public lands administered by the BLM Billings Field 
Office. These lands are covered by the RMP prepared in 1983 (BLM 1983). The ROD for that 
plan was issued in September 1984. A number of changes have occurred since that time 
including the development of the Bull Mountains Mine No. 1, and the RMP is currently being 
revised. Under the existing RMP, coal reserves were assessed for suitability for leasing for 
surface mining. The assessment process entails identifying the presence of known coal deposits, 
consulting surface owners, applying unsuitability criteria for surface mining (but not for 
underground mining), and applying multiple-use management concepts. Known coal deposits 
have been identified in the Mammoth-Rehder seam in this area. The current surface ownership of 
the coal lease area is both private and federal (Figure 1.1-1). There is an exemption under 
Surface Mining Control and Reclamation Act (SMCRA) from application of unsuitability criteria 
for coal to be mined by underground methods. Subsidence caused by underground coal mining is 
not included in the definition of surface coal mining operations under Section 701(28) of the 
SMCRA. All federal coal which is mineable by underground methods is suitable for further 
consideration for leasing or exchange pending further studies. The RMP ROD (BLM 1984) 
specifically states that underground mining would be encouraged in the Bull Mountains area. 
Furthermore, legislative and administrative guidance to encourage longwall mining over surface 
mining provides directives why SMCRA Section 522(b) and 43 CFR Subpart 3461 (designating 
areas unsuitable for surface coal mining) do not apply to the subsidence effects of underground 
mining. 

1.6 Relationship to Statutes, Regulations, or other Plans 

The coal lease application would be processed in accordance with the regulations found at 43 
CFR 3425 for Lease by Application, and evaluated under the following federal authorities: 

 Mineral Leasing Act, 1920 (MLA), as amended; 

 National Environmental Policy Act, 1969 (NEPA); 

 Federal Coal Leasing Act Amendment, 1976 (FCLAA); 

 Surface Mining Control and Reclamation Act, 1977 (SMCRA); 

 Energy Policy and Conservation Act, 2005 (EPCA). 

The Office of Surface Mining Reclamation and Enforcement (OSMRE) is a cooperating agency 
for this EA. When a federal coal lease is issued, OSMRE is responsible for the administration of 
programs that regulate the surface effects of underground coal mining operations under SMCRA.  

Pursuant to Section 503 of SMCRA, MDEQ developed Montana's permanent regulatory 
program authorizing MDEQ to regulate surface coal mining operations and the surface effects of 
underground coal mining on private, state, and federal lands in the State of Montana. MDEQ is 
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also a cooperating agency for this EA and is responsible for issuing a permit to allow mining to 
occur on the leased areas. 

1.7 Identification of Issues 

Identification of issues began during the preparation of the Bull Mountains Mine No. 1 FEIS 
(MDSL 1992) and has continued to the present during several modifications to the mine permit. 
Under federal regulations governing BLM leasing of federal minerals (43 CFR 3420.4), the 
BLM is required to consult with qualifying surface owners in the preparation of a land use plan 
or analysis only for "mining by other than underground methods." Consultation with surface 
owners is not required for underground mines. Nevertheless, the public, including surface 
owners, have been provided the opportunity, through the scoping process, to express their 
concerns over potential environmental effects of leasing the coal. Special meetings have been 
held with several landowners in the area to discuss their concerns. 

BLM released an announcement to interested parties on November 19, 2008 upon receipt of the 
coal Lease by Application and an invitation to comment on the application was provided. A 
public scoping period was held from November 24, 2008 through December 23, 2008. An open 
house was held in the Roundup, Montana Community Center on December 10, 2008 to answer 
questions about the project and receive public comment. Nine written comments were received 
during the scoping period. Issues identified for analysis in the EA include: 

 Effects on employment, local economy, and tax base, including the adverse effects of not 
leasing the coal. 

 Effects on steep slopes from subsidence in mined areas. 

 Effects to aquifers and springs from subsidence in the mined areas. 

 Effects to local surface drainages and water users from subsidence in the mined areas. 

 Effects to structures in areas of surface subsidence and compensation for structural 
damage. 

 Effects to historic and archaeological resources from subsidence in the mined areas. 

Most of these issues are related to the potential direct or indirect effects of subsidence in the 
mined areas. These issues, as well as others identified by the Interdisciplinary Team preparing 
this analysis, are presented in this EA. 

1.8 Summary  

This chapter has presented the purpose and need of the Proposed Action, as well as the relevant 
issues, i.e., those elements of the human environment that could be affected by the 
implementation of the Proposed Action. In order to meet the purpose and need of the Proposed 
Action in a way that resolves the issues, the BLM has analyzed the Proposed Action and the No 
Action Alternative. These alternatives are described in Chapter 2. The affected environment of 
the coal lease area is described in Chapter 3. Potential environmental impacts resulting from the 
implementation of an action is analyzed in Chapter 4 for each of the identified issues. 
Consultation and Coordination for the EA is included in Chapter 5 and References and 
Acronyms are presented in Chapter 6. 
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2.0 DESCRIPTION OF NO ACTION AND PROPOSED ACTION  

This chapter describes the existing facilities and operations at the Bull Mountains Mine No. 1, 
the No Action Alternative and the Proposed Action for the coal lease, and a comparison of the 
potential effects related to these alternatives. The existing conditions include all of the operating 
mining facilities within the permit area as approved by the federal, state, and local regulatory 
agencies. The continued operation of these existing permitted facilities during mining of the 
proposed coal lease is an essential part of the Proposed Action. The Proposed Action is to lease 
five tracts of federal coal in the current LOM area, east of the current mine permit area as shown 
on Figure 1.1-1. The No Action Alternative would result in not leasing the federal coal and 
would result in no future mining in the LOM area under the currently proposed mine plan. 

2.1 Existing Condition 

There has been a long history of coal mining in the Bull Mountains and specifically, at the Bull 
Mountains Mine No. 1 site.  PM Coal Company opened a small underground mine at the current 
location of the Bull Mountains Mine No. 1 surface facilities in 1932 that operated until 1973.  In 
1973, PM Coal Company opened the PM Surface Mine which produced 15,000 to 25,000 tons of 
coal per year from the Mammoth and Rehder coal seams.  Also in the 1970s, Consolidation Coal 
Company and the Montana Bureau of Mines and Geology (MBMG) completed various 
investigations gathering information about coal quantity and quality of the Mammoth coal seam 
and regional hydrology in the current Bull Mountains LOM area. In the early 1980s, Louisiana 
Land and Exploration (LLE) gathered additional coal and environmental data in the current Bull 
Mountains LOM area for a permit application that was never completed. In the late 1980s, 
Meridian Minerals Company (Meridian) acquired the rights to mine coal in the area and also 
purchased the PM Mine.  In 1989 and 1990, Meridian permitted and mined a surface test pit 
adjacent to the current Bull Mountains Mine No. 1 surface facilities and extracted approximately 
180,000 tons of coal for test burn purposes. Meridian submitted a permit application to MDEQ 
for the existing Bull Mountains Mine No. 1 in 1990 and was issued State Mine Permit (SMP) 
No. 93017 in 1993. Since that time, the permit has been transferred to several ownership entities 
and was acquired by SPE in 2008. 

The Bull Mountains Mine No. 1 is an operating underground operation using continuous and 
longwall mining methods as approved by MDEQ under SMP No. 93017 (SPE 2009). Continuous 
mining methods are used for development of production mains and longwall panels. Longwall 
equipment is currently extracting the coal in panels between the development entries. This 
combination of mining methods is the most efficient in the underground coal mining industry, 
and results in the highest coal recovery with the lowest costs while providing a safe working 
environment for mine personnel. Surface facilities associated with the Bull Mountains Mine No. 
1 provide mine servicing, coal handling, coal cleaning and storage, coal transport by railroad, 
soil and sub-soil storage, coal processing and waste disposal, and water and air pollution control. 
Layout of the mine plan and surface facilities is shown in Figure 2.1-1. All surface facilities and 
the mining plan have been permitted in accordance with applicable MDEQ regulations and 
guidelines. 

The following sections briefly summarize the existing operations. It is intended to provide a 
basic understanding of how the mine currently operates. 
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2.1.1 Mine Plan 

The continuous mining method is used for main entry development, longwall panel development, 
and sump or other underground facility development. Longwall equipment is also currently 
mining the coal in panels. This is the most efficient mining method currently utilized in the 
underground coal mining industry. It results in the highest coal recovery with the lowest costs, 
while providing a safe working place for mine personnel. 

The existing highwall at the PM Surface Mine (located in Section 13, Township 6 North, Range 
26 East) was used to develop five portals for access to the underground mine. Main entry 
development followed portal development. Initially, the mains advanced toward the northeast 
corner of Section 13, Township 6 North, Range 26 East. Expansion of the five portal entries to 
multiple mainline underground entries provides travel ways for personnel, materials and 
ventilating air. Mainline development includes roof support installations that protect these areas 
over the LOM. 

Mainlines are for multiple entries on centers ranging from 60 of 160 feet with connecting cross-
cuts. The entry configuration is normally 18 to 20 feet wide and an average of about 9 feet in 
height, with a 1 foot coal roof (where applicable). Mining height normally does not exceed 10 
feet in development entries to assure stable rib conditions. Thick coal found on the eastern 
portion of the property may provide top coal and bottom coal boundaries on the roof and floor. 
The multiple entry system includes return entries, intake entries, and an isolated belt entry 
located between the intakes and returns. 

After development of the mainline entries and longwall panel headgate and tailgate, longwall 
equipment was installed for maximum production. The longwall is designed to mine the full 
seam up to 13 feet. The panel development widths are approximately 1,250 feet. Longwall 
panels would extend to near the outcrop, but would not mine under overburden of less than 200 
feet in thickness. 

SPE is permitted to mine about 12 million tons of raw coal per year with four crews working 
seven days per week. The 2,000-ton-per-hour coal processing facility provides clean coal 
recovery to approximately 85 percent. The coal processing facility will produce about 10 million 
tons of clean coal annually. The estimated mineable tons in the current permit area are 34 million 
tons of raw coal or 29 million tons of clean coal. The estimated production in the LOM area is 
167 million tons of raw coal or about 144 million tons of clean coal. Figure 2.1-1 shows the 
LOM underground mining plan and the sequence of mining by years.  

2.1.1.1 Continuous Mining Operations 

A continuous mining section employs a production machine (continuous miner), a haulage 
system (shuttle cars) and a roof support system (roof bolting machine). The major components of 
the continuous miner are the rotating cutting drum, gathering head and conveyor. The machine is 
electro-hydraulic powered and cat track propelled. The cutting drum is equipped with carbide tip 
cutting tools (bits). Operation of the machine at the working face involves driving the rotating 
cutting drum into the coal bed and raking downward, thereby cutting coal from the coal face. 
Mined coal is transferred via the gathering head to the conveyor. The conveyor transports cut  
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coal from the head (cutting drum) of the continuous miner to the tail of the machine which 
features a conveyor discharge section that is articulating. A continuous miner operates in a cyclic 
manner to provide coal for the haulage system. Elements of the mining cycle depend on mining 
conditions but generally include sump, shear, floor cut and raise-the-head. Each cycle advances 
the mining operation about 3 feet. Typical operations allow for 20 feet of total advancement, and 
then the mined area is roof supported in order to assure that the miner operator never works 
directly under an unsupported roof. Advancement can be much greater than 20 feet when using 
remote control continuous miners. Multiple entries are developed concurrently to allow for 
continuous mining (while roof bolts are installed in some entries, mining occurs in other entries). 
Multiple entries also provide working room for personnel and equipment (at least two entries are 
required to establish intake and return ventilation).  

Shuttle cars are used as the primary face haulage vehicles. They transport mined coal from the 
tail of the continuous miner to a conveyor belt transfer point, known as a feeder breaker. 
Conveyor belts transfer the coal from the feeder breaker to outside the mine portal. The typical 
shuttle car has a payload of 10 to 15 tons and may be electric or diesel powered two-wheel or 
four-wheel drive, with a conveyor or push ram discharge design. The function of the shuttle cars 
is to receive a load of mined coal, tram to an unloading unit, discharge the loaded coal and return 
to the continuous miner for reloading. Each continuous miner typically requires two or three 
shuttle cars to allow for continued loading of one shuttle car while the others are in the 
tram/dump cycle. 

Completion of the mining cycle is followed by roof support installation to ensure that a safe 
working environment is maintained. The most common roof support is installation of roof bolts 
which are an effective control for the immediate roof material. 

2.1.1.2 Longwall Mining Operations 

Longwall mining accomplishes the same objectives of production, haulage and roof support 
systems as continuous mining. However, longwall mining uses an electro-hydraulic powered 
shearer to mine the coal, and the major components of this machine are the drums and the tram 
system. The drums are located at each end of the machine, are limited to up-down movement, 
and are equipped with carbide cutting tools or bits. Operation of the shearer involves driving the 
rotating cutting drums into the coal seam and tramming along the face conveyor. The mined coal 
falls from the drums to the floor-supported face conveyor (Figure 2.1-2). 

The longwall face conveyor transports mined coal from any location along the coal face to a belt 
conveyor transfer dump, known as the headgate. The end of the conveyor opposite the headgate 
is known as the tailgate. The major components of the face conveyor are the track, pan, chain, 
and drives. The track is the structure used by the shearer to advance back and forth along the 
face. The pan is a steel member which is designed to guide and house the conveyor chain and 
support the shearer. The pan has sections with normal lengths of five feet joined together to form 
a single, continuous unit from headgate to tailgate and sits on the floor of the coal seam. The 
chain is the conveyor instrument and is made up of steel chain and flight bars. The drives, 
located at each end of the conveyor, consist of sprockets coupled to electric motors which are 
used to power the conveyor chain. 
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The longwall roof support is accomplished by using hydraulic roof supports, referred to as 
shields. The major components of the shields are the canopy, hydraulic cylinder, hydraulic 
controls, and base. The canopy is a thick steel plate, structurally reinforced, which is pushed 
against the roof. The hydraulic cylinders are used to push the canopy against the roof and to 
support the weight of the roof. The shields typically have a design load capacity of 500 tons or 
more per shield. The hydraulic cylinder diameter is approximately 12 inches and the hydraulic 
fluid pressure on the cylinders is approximately 5,000 pounds per square inch. The canopy is 
designed long enough to allow the face conveyor and shearer to be located under it. The base 
length of the shield is relatively short, allowing the face conveyer to sit on the floor ahead of the 
base and under the canopy. 

Installation of longwall equipment was accomplished by using continuous mining equipment to 
develop a set of parallel entries. The distance between the entries is equal to the longwall face 
length. The continuous miner is used to establish a mineable block of coal; the longwall 
equipment is used to extract the block of coal between development entries. 

2.1.1.3 Subsidence 

Each of the longwall panels at the Bull Mountains Mine No. 1 consists of a large block of coal, 
approximately 1,250 feet wide by approximately 15,000 to 23,300 feet long (Figure 2.1-1). The 
panels would be completely extracted. Once the coal has been removed and the shields have 
advanced, the opening (mined-out area or "gob") would be unsupported, allowing overlying rock 
strata to collapse into the void. As subsequent rock strata above the mine caves in, the 
disturbance eventually propagates to the surface in the form of subsidence, or surface depression. 
The gob caves in behind the longwall system as it advances along the length of the panel. 
Collapse of the roof over the longwall panel would cause the surface overlying the panel to 
subside by an amount somewhat less than the thickness of the coal seam. Subsidence in the Bull 
Mountains has been predicted to be about 70 percent of the extraction thickness. The Mammoth 
Coal ranges in thickness from 8 to 13 feet in the permit area. Maximum subsidence is expected 
to be 9.1 feet (SPE 2009). 

The mine plan incorporates large longwall panels that result in relatively uniform surface 
subsidence over larger areas as shown on Figure 2.1-3. From an environmental regulatory 
perspective, the surface effects of this mining method are uniform. In addition, the pillars 
supporting the gateroad openings have been designed to slowly fail as the longwall panel 
progresses. Failure of the gateroad pillars would result in partial subsidence over the gateroads. 
In longwall mining, surface subsidence typically occurs as a series of troughs over the longwall 
panels. But because the gateroads are designed to yield under the stress of the mined-out panels, 
the expected result is less extreme transitions between each trough. The expected outcome is that 
the surface subsidence would be uniform and less surface cracking would occur. However, 
uniform means that there would be few sudden transitions, not that surface effects would be 
identical at all locations. Subsidence would occur as a progressive wave behind mining resulting 
in a deflection plane that is not vertical, distributing shear laterally. Changes in surface slope are 
expected to be less than three degrees over the mined area. A slight slope into the subsided area 
would remain over the final mine boundary. 
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Other subsidence-related damage is expected to be minimal. Surface cracking is expected in 
some areas. Minor damage to roads and fences is possible. State regulations require the mine 
operator to promptly repair damage to private property. Steep slopes in the area may be prone to 
rockslides during subsidence. Mechanical treatment of rockslides (if any) will be assessed and 
appropriate repair will be completed. Landowners are provided with a mine plan schedule and 
notified at least six months prior to their property being undermined. The schedule would contain 
enough information to enable landowners to move cattle to other areas while mining is taking 
place. Subsidence could also negatively impact springs, wells, and stream courses. The extent of 
these impacts are uncertain, so groundwater monitoring wells and surface water monitoring 
stations have been established to measure any impacts of mining. These potential impacts are 
further discussed in the surface water and groundwater sections of Chapter 4. 

2.1.2 Mine Operations 

Run of Mine (ROM) raw coal is crushed underground to minus 6-inch. The coal is transferred 
from the underground conveyance system and discharges onto a belt conveyor connected to 
Stockpile #1 at a nominal rate of 7,500 tons per hour (TPH). A portion of Stockpile #1 feed 
conveyor is partially located in a Conveyor Tunnel (in the portal area) to allow for vehicular 
access over this conveyor (Figure 2.1-4). This conveyor discharges into Stockpile #1, which 
includes a stacker tube and storage for a nominal 200,000 tons of coal. A collection ditch is 
maintained around the perimeter of this stockpile to keep coal sediment from washing onto the 
adjacent native ground. Coal from this stockpile area is stored ahead of sizing, crushing and 
further processing. Coal from Stockpile #1 is reclaimed using feeder(s), a reclaim tunnel, and a 
conveyor delivering coal to the screening and crusher building at a nominal rate of 3,500 TPH 
(Figure 2.1-4). Coal from Stockpile #1 is processed for product coal at the surface facilities. The 
entire surface facilities complex is involved in storage and processing of the coal and loading it 
for shipment. Portions of the surface facilities may be upgraded. The following sections briefly 
describe coal storage, crushing and cleaning, coal preparation, coal waste disposal, product load-
out, and the functions of ancillary facilities. 

2.1.2.1 Coal Crushing and Cleaning Facilities 

The raw coal from Stockpile #1 is conveyed to the screening and crusher building which 
contains two sizing screens and crushers. Any runoff from this area is controlled and diverted to 
a sediment control ditch and Sedimentation Pond D (Figure 2.1-4). The minus-6-inch raw coal is 
discharged onto the sizing screens which size the coal at 2-inch. The plus-2-inch (screen 
oversize) is delivered into the crushers for reduction to a minus 2-inch product size. Both the 
screen and crusher units are located inside a building.  The minus 2-inch crusher product 
discharges onto a conveyor which connects to Stockpile #2. The minus 2-inch (undersize from 
the screens) also discharges onto this same Stockpile #2 conveyor. An elemental analyzer, 
capable of determining coal quality is installed on this conveyor. Depending upon analysis of the 
raw coal, the sized and crushed raw coal flows either into Stockpile #2 or into Stockpiles #3. 
Quality analysis determines the flow of the raw coal. Raw coal destined for the preparation plant 
flows to Stockpile #2 and raw coal determined by analysis acceptable for direct shipment and 
meeting contract specifications flows to Stockpiles #3. An elevated transfer conveyor connects 
Stockpile #2 with Stockpile #3 (Figure 2.1-4). 
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2.1.2.2 Coal Storage Area 

The coal storage area has three concrete stacking tubes (Stockpiles #2, #3 and #4). Total storage 
capacity for the stockpiles is approximately 400,000 tons (Figure 2.1-4). A collection ditch is 
maintained around the perimeter of these stockpiles to keep coal sediment from washing onto the 
adjacent native ground. Any runoff from this area is controlled and diverted to a sediment control 
ditch and Sedimentation Pond D (Figure 2.1-4). An elevated conveyor, designed for a nominal 
3,500 TPH, connects Stockpile #2 with Stockpiles #3. Depending upon the coal quality, this 
conveyor connects the stacking tubes and provides a method to transfer coal between the 
stockpiles for segregation, storage, blending and production purposes. Concrete reclaim tunnels, 
fitted with reclaim feeders are below each stockpile. Included with each reclaim tunnel is an 
escape tube. The reclaim tunnel from the Stockpile #2 discharges onto a conveyor to the 
preparation plant. This conveyor is designed for a nominal 2,000 TPH rate (Figure 2.1-4). 

2.1.2.3 Preparation Plant  

The preparation plant is a heavy media processing facility that does not require thermal dryers. 
The plant has a nominal production capacity of 2,000 TPH, with a maximum annual capacity of 
15,000,000 tons per year (TPY).  Make-up water is provided from two Madison Formation wells. 
A nominal 350 gallons per minute (gpm) of make-up water is required when the plant is 
operating at full capacity. Excess water from the underground workings would be used to 
supplement water from the Madison Formation wells.  

The preparation plant has been designed to process run of mine (ROM) coal into a product coal.  
The preparation plant processes coal at a nominal 2,000 TPH rate. Any runoff from the plant area 
is controlled and diverted to a sediment control ditch(es) and Sedimentation Pond D and 
Sedimentation Pond T2 (Figure 2.1-4). 

2.1.2.4 Waste Disposal Area 

Mine development and coal processing wastes are permanently disposed of in the Waste 
Disposal Area (WDA). These wastes are transported to the WDA via an overland conveyor 
system. The location of the WDA is shown on Figure 2.1-4. Generally, mine development 
wastes would represent poor quality coal, shale, claystones, mudstones, siltstones, etc., that are 
mined to access economic coal zones or to clean up roof falls, maintain floor grades, or to 
maintain necessary roof heights. The capacity of the WDA is designed for 29 million tons which 
will contain the waste material from the Life of Mine Plan. 

Construction of the WDA fill, topsoil, and sub-soil stockpiles is an ongoing process during 
operation of the mine. SPE notifies the MDEQ 30 days prior to critical construction periods. 
Construction and inspections are be performed by an SPE qualified registered professional 
engineer experienced in the construction of waste structures and inspected by the MDEQ. 
Inspections are made quarterly during operation of the WDA and during critical construction 
periods to include at a minimum the following: 

 Foundation preparation including the removal of all organic material and soil; 

 Installation of final surface drainage systems; 

 Final grading and revegetation of the site. 
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The WDA includes a "head-of-hollow fill" for permanent disposal of wastes, a temporary topsoil 
storage stockpile, a temporary sub-soil storage stockpile, and two sedimentation ponds to control 
runoff and discharge of suspended solids from the respective storage areas. The topsoil and sub-
soil stockpiles and the sedimentation ponds will ultimately be removed and reclaimed. The WDA 
does not contain any springs, natural or manmade water courses (except ephemeral flow in 
drainages), or wet-weather seeps.  

Underground mine development waste is discharged from the mine and transported directly to 
the WDA without further processing. Underground development waste represents less than 10 
percent of the WDA material. Only a small quantity of underground development waste and no 
coal processing wastes is stored underground due to a variety of physical, economic, and safety 
constraints.  

During the mining operations, areas of the WDA are inspected to determine the moisture versus 
wheel compaction curves. This allows the equipment operators and personnel to know how many 
trips must be made across an area to achieve the 90 percent maximum dry density compaction as 
required by MDEQ Regulations. Moisture studies are made to determine optimum moisture for 
compaction. The moisture of the refuse varies between 15 to 30 percent. Air drying is 
accomplished by spreading and windrowing the piles of refuse before placement and 
compaction. Dry material is stored and blended into the wetter material as the fill is developed. A 
rubber-tired dozer is the spreading and compacting machine. 

No underground development or coal processing wastes from outside the permit area are 
disposed of in the WDA without approval from the MDEQ. Underground development and coal 
processing waste is conveyed and placed within the permitted area. The WDA is designed to 
control runoff by diverting surface runoff from undisturbed and disturbed areas through sediment 
ponds to achieve compliance with discharge requirements. Fills are designed, permitted and 
constructed to ensure stability during and after construction.  

The WDA will be covered with 4 feet of non-toxic material (including topsoil and sub-soil) and 
revegetated with an approved, weed-free native seed mix when final fill contours are achieved 
(both during operations and at end of life). For those areas of the WDA which have been 
enhanced for topographic diversity, (knobs and the top and the nose of the WDA face at the head 
of the valley) additional placement of spoil material is planned to further reduce potential erosion 
problems. The enhanced topographic areas of the WDA are constructed with the standard 4 feet 
of non-toxic material (topsoil and sub-soil) with the placement of an additional 6 feet of spoil 
located between the non-toxic material and the coal fines. Stockpiles are vegetated to minimize 
erosion and reclaimed to approximate original contour when the WDA is no longer in operation. 
The WDA will not create a public hazard either during mining operations or after reclamation 
and is posted to limit public access. Wastes are well-compacted and covered with non-toxic 
material to eliminate the possibility of spontaneous combustion.  

Planned post-reclamation land use is rangeland and wildlife habitat. The final configuration of 
the fill area will have a 3 foot horizontal to a 1 foot vertical front slope and a relatively flat top 
level graded to drain at 1 to 2 percent. This configuration will have no depressions or 
impoundments and should be ideal for revegetation and the proposed land use. 
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Analyses of underground development and coal processing wastes were conducted to determine 
the acid-base potential of the materials to be placed in the WDA (Dollhopf 1989).  The study 
determined that these materials are non-acid forming due to either their low sulfur content and/or 
lack of framboidal pyrite. The acidity from any pyrite contained in the waste will be neutralized 
by the inherent base chemistry of these massive morphology materials.  Based on the results of 
the previous analyses, it was concluded that coal refuse will not produce acid upon exposure to 
water and oxygen. The analyses also indicated that there should be no long-term problem with 
pH, liberation of metals, or acidity from the waste materials. Liberation of metals was confirmed 
from TCLP laboratory analysis of the waste material conducted by SPE in December 2009 (SPE 
2010). 

2.1.2.5 Clean Coal Handling, Storage and Load-out 

The preparation plant product conveyor delivers minus-2-inch plant product coal into Stockpile 
#4. A collection ditch is maintained around the perimeter of these stockpiles to keep coal 
sediment from washing onto the adjacent native ground.  

Located under Stockpiles #3 and #4 is a reclaim tunnel, feeders and conveyor. This conveyor 
transfers coal into either of one of two coal storage silos. For additional product storage, a dozer 
is used to extend this stockpile area. Any runoff from the silo load-out area is controlled and 
diverted to a sediment control ditch(es) and Sedimentation Pond D. Product coal is reclaimed 
using a dozer pushing to the reclaim tunnel. Product coal is transferred using feeders onto a 
conveyor for transfer into two coal storage silos. The silos transfer to a conveyor connected to 
the batch-weigh device load-out bin. This conveyor is fitted with a scale, analyzer and a 
sampling system. The batch-weigh load-out system is located over the rail loop track. The batch 
weigh system is in a heated and insulated building. The batch weigh system consists of a surge 
bin and a batch weigh installed on the track loop (Figure 2.1-4). Any runoff from the batch-
weigh load-out area is controlled and diverted to a sediment control ditch(es) and Sedimentation 
Pond D. 

2.1.2.6 Railroad Loop and Spur 

A railroad loop track is within the mine permit boundary (Figure 2.1-4). This loop track is 
constructed in a figure eight arrangement. The loop track and spur line within the mine permit 
area is approximately 5.7 miles in length (includes the double track sections) and is capable of 
handling two-150 car length unit trains with up to four locomotives per train. Based on a nominal 
7,500 TPH load-out rate, the speed of the unit train during loading is approximately one mile per 
hour.  

A 35 mile rail line has been constructed connecting the railroad loop to the Burlington 
Northern/Santa Fe (BNSF) mainline track near Broadview, Montana. The rail line is constructed 
at a 1 percent grade capable of handling unit trains of 150 car length. 

2.1.2.7 Ancillary Facilities 

Various surface facilities provide water, air and sewage treatment for the mine. Fresh water is 
supplied by a 400 foot well and stored in water tanks located in a cistern near the office for 
showers and toilets. Potable water for office use is supplied by the fresh water well and bottled 
water. A chlorine water treatment system for potable water is currently in place. Two deep 
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Madison Formation wells provide water used for the underground mine equipment and the coal 
preparation plant. Mine use is approximately 500 gpm. Excess water from underground seepage 
is pumped to a settling pond and is used to supplement water for mine operations. Fresh air is 
provided to the mine using ventilation fans located at the portals. Electrical power to the mine is 
supplied by Fergus Electric Cooperative facilities.  

Additional mine service facilities consists of mine roads, fuel storage, fire control, water and air 
pollution control, and supplemental supply service centers. All disturbed areas have appropriate 
diversion-collection ditches and sedimentation ponds to control runoff, soil wash and erosion. 
Montana Pollutant Discharge Elimination System (MPDES) permit has been issued and 
discharge requirements are maintained for all surface discharges from the sedimentation ponds. 
Air quality protection is provided by equipment designed to control dust and spillage, and by 
applying water or other dust suppressants to roadways, parking areas, and refuse disposal areas. 
The MDEQ air quality permits have been obtained for the mine. There are no plans to generate 
Resource Conservation and Recovery Act (RCRA) type hazardous wastes at the mine. Solid and 
liquid wastes are handled by contractors and are recycled or disposed of at approved facilities.  

2.1.3 Stipulations and Mitigation Measures 

Table 2.1-1 lists the primary permit stipulations and approved mitigation measures for the 
existing Bull Mountains Mine No. 1 SMP 93017. These are listed by issue or potential impacts 
for each resource. 

Table 2.1-1 Permit Stipulations and Approved Mitigation Measures 

Resource 
Issue or Potential 

Impact 
Stipulation or Approved Mitigation 

Measures 
Topography and 
Physiography 

Subsidence of 
topography over mined 
areas 

The ground surface would be surveyed prior to 
mining in accordance with Administrative Rules 
of Montana (ARM) and SMP conditions. The 
area over the mine would be inspected regularly. 
If evidence of impacts from subsidence is 
observed, the area would be monitored more 
closely. If evidence of damage is observed, 
treatment measures would be developed and 
implemented. 

Areas of short-term 
slope instability or rock 
toppling resulting from 
subsidence over mined 
areas. 

Surface owners would be notified before mining 
would occur under their land. Areas of potential 
risk for slope instability or rock toppling would 
be identified to the land owner, and measures 
would be implemented to minimize the potential 
risk to humans and livestock  

Geology, Mineral 
Resources and 
Paleontology 

Impacts of subsidence Subsidence would be limited to small areas of 
cracking, sloughing of some steep slopes and 
rock toppling. Geological strata and mineral 
resources would subside as a unit.  

Air Quality Pollutants Emissions from the mine surface facilities would 
continue for the Life of Mine (LOM). Approved 
best management practices (BMPs) and 
mitigation measures would continue. BMPs for 
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Table 2.1-1 Permit Stipulations and Approved Mitigation Measures 

Resource 
Issue or Potential 

Impact 
Stipulation or Approved Mitigation 

Measures 
pollutants include equipping below ground 
vehicles with scrubbers, ventilation sufficient to 
maintain acceptable NOx  and CO levels, and 
proper operation and maintenance of on-site 
sources. Air quality would meet MDEQ Air 
Quality Permit (MAQP) #3179 requirements and 
all state and federal standards. 

Particulates Permitted surface facilities would continue to 
generate fugitive dust from ROM storage, coal 
processing, train loading, and other activities. Air 
quality would meet MAQP #3179 requirements 
and all state and federal standards. 

Water Resources Changes in surface 
drainage resulting from 
subsidence over mined 
areas. 

Subsidence may affect surface drainage patterns. 
Surface drainage at selected sites in stream 
drainages, at ponds, and at small wetland areas 
would be monitored throughout the mining and 
post-mining stages. Monitoring frequency would 
vary depending on the size, use and location of 
the feature or area. Long-term mitigation to 
restore drainage patterns would be implemented 
after subsidence effects stabilize. 

Impacts to flow and 
quality of springs and 
wells (groundwater) 
from subsidence over 
mined areas 

All wells, springs, and seeps in the LOM area 
would be monitored throughout the pre-mining, 
mining, and post-mining stages. Additional 
groundwater monitoring wells have also been 
developed. If flow or supply is affected, 
approved mitigation measures would be 
implemented in consultation with MDEQ. 
Surface water mitigation plans are in the current 
mine permit. The plans include restoring springs, 
stream reaches, and ponds by opportunistic 
development of springs where they appear, 
guzzler emplacements, horizontal wells, vertical 
wells, pipeline systems, deepening or 
rehabilitating existing wells, reclamation of 
stream reaches and function, and water treatment 
where appropriate or necessary for post-mine 
land uses. Surface water impacts would need to 
be evaluated and site-specific replacement or 
mitigation plans developed by SPE, in 
cooperation with the landowner, to ensure 
adequate long-term replacement of the surface 
water source. 

Wetlands Impacts from changes 
in surface and 
groundwater flow 

Subsidence over mined areas may result in 
alteration of surface and groundwater flow, 
which may alter the flow of water to wetlands. 
Surface and groundwater flow would be 
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Table 2.1-1 Permit Stipulations and Approved Mitigation Measures 

Resource 
Issue or Potential 

Impact 
Stipulation or Approved Mitigation 

Measures 
monitored on a regular basis, and if water flow to 
wetlands is disrupted, the water flow would be 
restored or replaced. 

Soils Erosion Subsidence may alter surface drainage and 
accelerate degradation of erosive or unstable 
soils in some locations. In consultation with 
MDEQ, soil salvage, regrading, soil replacement, 
and seeding may be necessary to maintain stream 
profiles, minimize erosion, and ensure 
continuation of pre-mine land use. 

Ground disturbance - 
surface facilities 

Surface disturbance would be in previously 
approved facilities areas. The area is already 
disturbed and currently permitted. Conditions of 
the existing reclamation plan that conforms to the 
ARM would be followed. 

Ground disturbance - 
subsidence over mined 
areas 

Mining would result in subsidence of the 
overlying surface. Subsidence would be gradual 
and uniform and may create undulations and 
cracking in some areas. Soil profiles would 
remain intact and retain their chemical and 
physical characteristics.  In consultation with 
MDEQ, mitigation of effects of surface 
subsidence would be evaluated on a site-specific 
basis. 

Vegetation Erosion and slope 
instability 

No threatened, endangered, or candidate plant 
species have been identified in the LOM area. 
Subsidence would result in localized areas of 
erosion and slope instability which could disrupt 
the distribution of vegetation communities. Soil 
profiles would generally subside in-place with 
limited areas of cracking (see Soils). Vegetation 
would naturally re-colonize disturbed areas. 
Areas of surface disturbance would be evaluated 
and, if the extent of disturbance warranted, a site-
specific repair and mitigation plan would be 
developed and implemented in consultation with 
MDEQ. 

Changes in surface 
drainage 

Subsidence would result in areas of altered 
surface drainage which could affect the 
distribution of plant communities. Stabilization 
or reclamation of surface drainage is discussed 
under water resources. Areas of altered drainage 
would be evaluated and, if the extent of 
displacement of plant species warranted, a site-
specific repair and mitigation plan would be 
developed and implemented. 
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Table 2.1-1 Permit Stipulations and Approved Mitigation Measures 

Resource 
Issue or Potential 

Impact 
Stipulation or Approved Mitigation 

Measures 
Wildlife Local changes in 

wildlife habitat 
Subsidence may result in local changes to surface 
and groundwater flow and to the distribution of 
vegetation communities. This may affect the 
distribution of resources available to wildlife. A 
number of species utilize these areas, including 
those that are dependent on surface water and the 
associated vegetation (e.g. waterfowl, shorebirds, 
and several songbirds) and those that are wider 
ranging and use the water during their 
movements throughout a larger home range (e.g. 
bats, upland game birds, raptors, deer and elk).  
Affects to water resources and vegetation would 
be mitigated as described in those sections. 

Ownership and Use of 
Land 

Impacts to buildings 
and structures 

Impacts to existing buildings and structures over 
mined areas may occur as a result of subsidence. 
ARM and SMP conditions require that damage to 
structures be mitigated. SPE would repair 
damage to existing buildings and structures 
resulting from subsidence. 

Impacts to 
infrastructure (roads, 
fences, utilities, 
communication tower) 

Impacts to existing infrastructure over mined 
areas such as roads, fences and utilities may 
occur as a result of subsidence. Subsidence-
related damage is expected to be minimal. 
Surface cracking is expected in some areas. 
Minor damage to roads and fences is possible. 
State regulations require the mine operator to 
promptly repair damage to private property. SPE 
would repair damage to existing infrastructure. 

Livestock Grazing For a short period (within a few months) after 
areas have been mined there may be a potential 
for slope failure and rock toppling as a result of 
subsidence. This would create a potential risk for 
grazing livestock. To minimize the potential risk 
to humans and livestock, SPE is required to 
publish the mining schedule at least six months 
prior to mining under an individual’s land, in 
accordance with the ARM. 

Cultural Resources Rock toppling (rock art 
or rock shelters); 
erosion or slope 
instability. 

All areas of steep slope (greater than 25 percent) 
have been surveyed for cultural resources. No 
potentially affected archaeological resources 
were identified. 

Native American 
Religious and 
Traditional Concerns 

Effects to Native 
American religious and 
traditional concerns 

No Native American religious and traditional 
concerns have been identified in the LOM area. 
If religious and traditional concerns are identified 
through consultation between BLM and 
interested tribes, appropriate mitigation measures 
would be developed through government-to-
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Table 2.1-1 Permit Stipulations and Approved Mitigation Measures 

Resource 
Issue or Potential 

Impact 
Stipulation or Approved Mitigation 

Measures 
government consultation and implemented. 

Visual Resources Impacts to natural 
landscape 

Key observation points for the mine surface 
facilities and LOM area are along U.S. Highway 
87. The view of the approved surface facilities 
would be largely shielded from U.S. Highway 87 
by topographic features during operation and the 
approved reclamation plan would minimize 
visual impacts after completion of mining. 
Impacts of dust and haze during mine operation 
would be minimized by air quality control 
measures specified in MAQP # 3179. Areas of 
the LOM area that would subside over mined 
areas are several miles from key locations along 
U.S. Highway 87. The overall character of the 
visual landscape would not change. 

Noise Noise of surface facility 
operation 

Principal noise sources during operation of the 
surface facilities include the preparation plant, 
ventilation fans, trucks, conveyors, load-out 
equipment, and trains. Facilities are 
approximately 4,500 feet from the nearest 
residences. Noise control measures include 
maintenance of equipment and screening to 
contain or deflect noise. 

Transportation Employee and 
equipment traffic 

SPE would maintain mine-related infrastructure 
for traffic. Mine tax revenue would contribute to 
maintenance of public roads. If issues requiring 
mitigation are identified, SPE would participate 
in planning. 

Railroad Railroad traffic would not affect other traffic. 
There are no at-grade crossings in high-traffic 
areas. No need for mitigation has been identified. 

Hazardous and Solid 
Waste 

Continued generation 
of solid/liquid waste at 
surface facilities 

Current approved BMPs and procedures for 
solid/liquid waste management would continue 
to be implemented. 

Socioeconomics Employment Mine operation would improve local job 
opportunities. No need for mitigation has been 
identified. 

Tax base and tax 
revenues 

Permitted mining operations would provide coal 
severance taxes and continued employment 
would contribute to continued federal and state 
income taxes. Tax revenues from mine would 
contribute to state, county, and nearby 
communities. No need for mitigation has been 
identified. 

Environmental Justice Disproportionate 
effects to communities 
or ethnic groups. 

No need for mitigation has been identified. 
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2.2 No Action 

Under the No Action Alternative, the federal coal lease area analyzed in this EA would not be 
approved for lease sale and mining would not occur within the federal lease area. In addition, 
private and state coal reserves to the south and east of the federal coal lease area would not be 
accessible under the current mine plan. Without access to the federal coal reserves, these private 
and state coal reserves would not be economically minable by longwall methods from the 
existing mine. Currently permitted operations and employment would continue until mining 
reaches the federal coal lease boundaries. This stage of the mine plan corresponds roughly with 
the eastern extent of the existing permit boundary and approved mine plan. If leasing is not 
approved, the current Life of Mine Plan would be shortened by approximately seven years. 
Approximately 133 million tons of mineable coal reserves (61.4 million tons of federal coal and 
71.6 million tons of private and state coal) identified in the Life of Mine Plan would not be 
mined. 

2.3 Proposed Action 

Under the Proposed Action, the coal lease area, as applied for, would be leased to SPE for 
underground longwall mining in the Mammoth coal seam. The boundaries of the five coal lease 
tracts are shown in Figure 1.1-1. The legal descriptions of the proposed lease tracts are: 

Township 6 North, Range 27 East, PMM, Musselshell County, Montana 

Sec. 4,  lot 1, S1/2NE1/4, SE1/4NW1/4 and S1/2; 479.76 acres 

Sec. 8,  NE1/4, NE1/4NW1/4, S1/2NW1/4 and S1/2; 600.00 acres 

Sec. 10,  W1/2NE1/4, SE1/4NE1/4, NW1/4 and S1/2; 600.00 acres 

Sec. 14,  SW1/4NE1/4, NW1/4 and S1/2; 520.00 acres 

Sec. 22,  W1/2 and SE1/4. 480.00 acres 

  Total 2,679.76 acres 

Coal identified for production as a result of this lease would be produced from one coal seam 
referred to as the Mammoth coal seam that range from 8 to 11 feet thick. The leased federal coal 
reserves would be accessed from the mains of the existing Bull Mountains Mine No. 1 (Figure 
2.1-1) and the coal would be processed at the existing surface facilities. The coal would be 
removed by underground longwall mining methods as an integral part of the mine plan and there 
would be no surface facilities or direct surface disturbance on the lease tracts. However, as a 
result of the longwall extraction method, the ground surface would subside over the mined areas. 

Mining the coal lease tracts would allow current plans for mining private and state coal reserves 
in the LOM area east of the existing permit area. These private and state coal reserves would not 
be accessible or economically minable by longwall methods without access to the federal coal 
reserves. The entire LOM area contains approximately 167 million tons of mineable coal. About 
34 million tons of this mineable coal is within the existing permit area. The coal lease area 
contains approximately 61.4 million tons of mineable coal. Another 71.6 million tons of 
mineable coal within the LOM area is contained in private and state mineral leases.  Under the 
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Proposed Action, mining operations under the Life of Mine Plan would continue for 
approximately 10 years and would recover all of the economically mineable coal reserves in the 
Mammoth coal seam in the LOM area. Leasing the federal coal in the LOM area would account 
for 7 of the 10 years of mining. 

The existing surface facilities have been established to sustain the Life of Mine Plan. No 
additional facilities would be needed for the Proposed Action.  The Proposed Action would 
comply with currently approved stipulations, mitigation measures, and monitoring programs as 
described in SMP 93017 and summarized in Section 2.1 of this EA.  Additionally, under the 
proposed action, the lease would be subject to the BLM special coal lease stipulations and the 
standard stipulations found on the coal lease form, both of which are located in Appendix A of 
this document. 

2.4 Summary Comparison of Alternatives and Environmental Impacts 

A summary of potential effects from leasing the coal under the Proposed Action and the No 
Action Alternative are presented in Table 2.4-1. 
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Table 2.4-1 Bull Mountains Coal Lease EA Comparison of Potential Effects by Alternative and Resource 
Resource Proposed Action No Action 

Topography and 
Physiography 

Minor, lowering of topography in subsided areas.  Maximum 
subsidence is expected to be 9.1 feet over the mined areas. Pre-
mine surveys would be conducted for all surface structures. 
Subsidence monitoring would be conducted before and after mining. 
Damage to surface structures would be repaired. 

The No Action Alternative would 
continue ongoing permitted effects of the 
existing mine. This would include minor 
lowering of topography in the subsided 
areas northwest of the lease areas. 

Geology, Mineral 
Resources, and Paleontology 

Minor, local steep slope instability from subsidence. 

Mining the coal would eliminate the mineral resource in the lease 
area. 

No paleontology resources identified in the coal lease area. 

Not mining the coal reserves within and 
south of the federal lease areas under the 
proposed plan would leave these reserves 
uneconomical to mine in the future 
resulting in loss of coal royalties. 

Effects to geology and paleontology 
would be similar to the Proposed Action, 
but would be restricted to the mined 
areas north and west of the federal coal 
lease areas. 

Air Quality Negligible effects on air quality in the coal lease area. 

Emissions from the mine surface facilities would continue for the 
LOM, approximately 7 additional years. Approved BMPs and 
mitigation measures would continue. Air quality would meet 
existing permit requirements and all state and federal standards. 

There would be no emission produced 
within the Federal coal lease areas.  
Permitted emissions from the operation 
of the surface facilities would continue 
until mining reaches the federal coal 
lease areas and would then end.  Air 
quality would meet existing permit 
requirements and all state and federal 
standards. 

Climate Negligible greenhouse gas emissions would continue for an 
additional seven years. 

Current permitted operations at the 
surface facilities would continue, 
continuing to generate the permitted, 
negligible emissions. 

Groundwater The effects of the Proposed Action on groundwater would be similar 
to the No Action Alternative, but would extend into the federal lease 
areas and into the private and state lands southeast of the federal 
lease areas. Minor to moderate effects from mining and subsidence 
would disrupt groundwater flow and recharge in the bedrock zones 

Minor to moderate effects from mining 
and subsidence would disrupt 
groundwater flow and recharge in the 
bedrock zones directly above the mined 
coal. 
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Table 2.4-1 Bull Mountains Coal Lease EA Comparison of Potential Effects by Alternative and Resource 
Resource Proposed Action No Action 

directly above the mined coal. 

Removal or water table reduction at private wells located on or 
adjacent to the coal lease areas. Mitigation measures would replace 
water losses. 

Minor changes to groundwater quality as water moves from 
fractured bedrock to the mine. 

Minor loss of recharge to downstream aquifers from inflow into the 
mine. 

Minor drawdown from underburden groundwater use and infiltration 
into the mine. 

Removal or water table reduction at 
private wells located on or adjacent to 
the coal lease areas. Mitigation measures 
would replace water losses. 

Minor changes to groundwater quality as 
water moves from fractured bedrock to 
the mine. 

Minor loss of recharge to downstream 
aquifers from inflow into the mine. 

Minor drawdown from underburden 
groundwater use and infiltration into the 
mine. 

Surface Water Possible effects to surface water from the Proposed Action would be 
the same as the No Action Alternative, but would also extend into 
the federal lease areas and private and state land over mined areas 
southeast of the lease areas. Minor effects from subsidence; possible 
changes in stream channel drainage. 

Spring flow may increase, decrease, relocate, or be lost. Mitigation 
measures would replace water losses. 

Minor effects on ponds and stream flow from subsidence. Mitigation 
measures would repair channels and replace water losses. 

Negligible effects to surface water quality.   

 The potential effects over mined areas 
are described under the Proposed Action. 
Under No Action, these potential effects 
would be limited to the mined areas in 
the mine permit area northwest of the 
federal lease areas. 

Wetlands Minor, potential disruption of water supply to 15 springs within the 
coal lease area from subsidence. May temporarily impact spring-fed 
wetlands. 

The potential effects over mined areas 
are described under the Proposed Action. 
Under No Action, these potential effects 
would be limited to the mined areas in 
the mine permit area northwest of the 
federal lease areas. 

Soils No surface disturbance from mine facilities. All facilities have been 
constructed. 

No effects to the federal coal lease area 
and no additional surface disturbance at 
the mine surface facilities. 
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Table 2.4-1 Bull Mountains Coal Lease EA Comparison of Potential Effects by Alternative and Resource 
Resource Proposed Action No Action 

Minor, localized soil erosion on steep slopes at the interface between 
non-subsidence and subsidence areas. 

Vegetation No surface disturbance from mine facilities. All facilities have been 
constructed. 

Minor, localized changes in vegetation from soil erosion at the 
interface between non-subsidence and subsidence areas. 

No effects to the federal coal lease area 
and no additional surface disturbance at 
the mine surface facilities. 

Wildlife Negligible, localized changes in habitat from soil erosion from 
subsidence. 

No effects to the federal coal lease area 
and no additional surface disturbance at 
the mine surface facilities. 

Threatened, Endangered, 
and Special Status Species 

No effects from mining the lease area. No effects to the federal coal lease area 
and no additional disturbance at the mine 
surface facilities. 

Ownership and Use of Land Minor, subsidence over longwall mined areas may damage 
structures. Immediate repair of damage to mitigate impacts. 

No effects to the federal coal lease area 
and no changes in ownership and use of 
land at the surface facilities compared to 
existing permitted conditions. 

Cultural Resources No effects to cultural resources of the area. No effects to the federal coal lease area 
and no additional surface disturbance at 
the mine surface facilities. 

Visual Resources No effects to scenic quality of the area. No effects to the federal coal lease areas 
and no additional disturbance at the mine 
surface facilities. 

Noise No effects in the lease area. 

Minor, continued noise at surface facilities and railroad from mining 
leased coal for approximately 7 additional years. 

Minor, continued noise at surface 
facilities and railroad corridor from 
mining the currently permitted coal. 

Transportation Facilities Minor, extends use of existing transportation infrastructure by 
employee travel to the mine and coal by railroad traffic for 
approximately 7 additional years. 

Existing use of the transportation 
infrastructure for mine operations and 
employee travel to the mine until mining 
reaches the federal coal lease areas. 

Hazardous and Solid Waste No effects to federal coal lease area. 

Generation of solid/liquid waste from the mine surface facilities 
would continue for approximately 7 additional years. Solid/liquid 

No effects to the federal coal lease area. 
Generation of solid/liquid waste from the 
mine surface facilities would continue. 
Solid/liquid waste handling would meet 
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Table 2.4-1 Bull Mountains Coal Lease EA Comparison of Potential Effects by Alternative and Resource 
Resource Proposed Action No Action 

waste handling would meet existing permit requirements and all 
state and federal standards. 

existing permit requirements and all state 
and federal standards. 

Socioeconomics Moderate beneficial effects; positive effects on employment, local 
economy and tax revenue from continued operation of mine for 
approximately 7 additional years. 

No increase in mine employment. 

No effects on public infrastructure or services. 

Moderate negative effects; early closure 
of mine would result in unemployment 
and loss of tax revenue by eliminating 
mining for approximately 7 additional 
years. 

Environmental Justice No effects from continued mining operations. No effects from not mining coal on 
federal coal lease area. 
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3.0 AFFECTED ENVIRONMENT 

This chapter discusses the existing conditions of the physical, biological, cultural, and 
socioeconomic resources that could be affected by the implementation of the alternatives 
described in Chapter 2 as they relate to the leasing of federal minerals in the identified tracts of 
the Bull Mountains Mine No. 1 LOM area. Aspects of the affected environment described in this 
chapter focus on the issues presented in Chapter 2. Baseline information is adapted from the 
current Bull Mountains Mine No. 1 SMP 93017 (SPE 2009), available data and literature from 
state and federal agencies, peer-review scientific literature, and resource studies conducted in the 
project area. For the purpose of this analysis, the project area is considered the Bull Mountains 
Mine No. 1 LOM area (containing the five coal lease tracts) and a surrounding one mile buffer. 
The coal lease area includes the five lease tracts as described in Chapter 2. 

Elements of the environment specified by statute, regulation, Executive Order, or the Standards 
for Public Land Health are described and analyzed in this section. The following critical 
elements are considered in (Table 3.0-1).  Those that could be impacted are brought forward for 
analysis. Any elements not affected by the alternatives were not analyzed in this document.  

Table 3.0-1 Environmental Assessment Critical Elements 

Critical Element 

Not 
Applicable 

or Not 
Present 

Present, 
But No 
Impact 

Applicable and 
Present; Brought 

Forward for 
Analysis 

Chapter 3 
Section 

Air Quality    Air Quality 
ACEC     

Wilderness     
Wild and Scenic Rivers     

Cultural Resources    Cultural 
Resources 

Native American Religious 
Concerns 

   Cultural 
Resources 

Environmental Justice    Environmental 
Justice 

Farmlands (Prime & Unique)     
Soils    Soils 

Threatened, Endangered, or 
Candidate Plant Species 

   Vegetation 

Invasive, Non-native Species    Vegetation or 
Wildlife 

Threatened and Endangered 
Species 

   Vegetation or 
Wildlife 

Migratory Birds    Wildlife 
Wildlife, Terrestrial    Wildlife 
Wildlife, Aquatic    Wildlife 

Wetlands & Riparian Zones    Wetlands 
Floodplains    Alluvial Valley 

Floors 
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Table 3.0-1 Environmental Assessment Critical Elements 

Critical Element 

Not 
Applicable 

or Not 
Present 

Present, 
But No 
Impact 

Applicable and 
Present; Brought 

Forward for 
Analysis 

Chapter 3 
Section 

Water Quality, Surface and 
Groundwater 

   Water Resources

Wastes, Hazardous or Solid    Hazardous and 
Solid Waste 

 

The following non-critical elements are considered (Table 3.0-2).  Those that could be impacted 
are brought forward for analysis. 

Table 3.0-2 Environmental Assessment Non-Critical Elements 

Other Elements 
Not Applicable 
or Not Present 

Present, But 
No Impact 

Applicable and 
Present; Brought 

Forward for 
Analysis 

Chapter 3 
Section 

Access 
  

 Transportation 
Facilities 

Transportation 
  

 Transportation 
Facilities 

Realty Authorizations     
Range Management 

   
Ownership and 

Use of Land 
Forest Management and 
Fire 

   
 

Hydrology/Water 
Rights 

  
 Water 

Resources 
Noise    Noise 
Recreation 

  
 Ownership and 

Use of Land 
Visual Resources    Visual Resources
Geology and Minerals 

  

 Geology, 
Mineral 

Resources, and 
Paleontology 

Paleontology 

  

 Geology, 
Mineral 

Resources, and 
Paleontology 

Law Enforcement    Socioeconomics 
Socio-Economics    Socioeconomics 
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3.1 Topography and Physiography 

The Bull Mountains Mine No. 1 is in the eastern foothills of the Rocky Mountains at the western 
edge of the Great Plains (Figure 1.1-1). The LOM area is in the Bull Mountains, which divide 
the drainages of the Musselshell River to the north and the Yellowstone River to the south. The 
federal coal lease area is in southern Musselshell County, about 30 miles north of Billings and 20 
miles southeast of Roundup. The coal lease area is in mountainous terrain east of the existing 
surface facilities complex. The principal drainage is Rehder Creek and its tributaries, which flow 
to the west past the surface facilities complex, and Fattig Creek which flows northeast. Rehder 
and Fattig creeks are both tributaries of the Musselshell River. A small portion of the Section 22 
tract is drained by Railroad Creek which flows southeast to the Yellowstone River. Dunn 
Mountain is on the divide between these two rivers. The lands to the north drain to the 
Musselshell River while the lands to the south drain to the Yellowstone River. 

The general climate in south-central Montana is Middle Latitude Steppe. This is a semi-arid 
region characterized by low rainfall, low humidity, clear skies, and wide ranges in annual and 
diurnal temperatures. Average annual precipitation is about 14 inches with about one third of that 
falling in May and June. The driest period is from November to February. Heavy snows are not 
unusual during the winter. Strong downslope winds known as Chinooks have a thawing and 
drying effect and snow seldom accumulates to great depths. 

Topography in the project area is characterized by gently sloping valleys bounded by ridges and 
sandstone-capped mesas. Differential erosion of rocks of varying hardness and resistance is the 
main process active in forming the present landscape.  The underlying rocks are composed of 
interbedded shale, claystones, siltstones, coals, and sandstones; however, the high mesas and 
ridges are capped by "clinker". Clinker is a term used to describe the baked sedimentary rocks 
resulting from burning of underlying coal beds. The shale and claystones tend to be easily 
eroded, while the sandstone and clinker 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. 

Elevations in the coal lease area range from 3,970 feet above mean sea level along Rehder Creek 
in Section 8 to about 4,730 feet atop Dunn Mountain in Section 22. The terrain ranges from 
uplands with rock outcrops and ravines forested by ponderosa pine and Rocky Mountain juniper 
to sagebrush and mixed prairie grassland on lower benches, slopes, and drainage bottoms. 

The project area covers a broader area of similar terrain ranging in elevation from about 3,700 
feet to 4,750 feet. Average elevations in the area of the existing surface facilities complex are 
about 3,900 feet. Surface slopes can be as great as 15 percent in the area of the surface facilities 
and as great as 45 percent around mesas and ridges, including Dunn Mountain. The existing rail 
spur to Broadview extends westward from the surface facilities through higher terrain about five 
miles west of the facilities. After exiting the foothills, the rail spur crosses an area of flat-to-
rolling agricultural land as low as 3,300 feet in Yellowstone County. The lowest elevations are 
south of Broadview. 

Historical land use in the project area has been dominated by rangeland with some nearby areas 
of cropland and limited historical coal mining and timber production. The area contains wildlife 
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habitat and is an attractive area for hunting and other dispersed outdoor recreation. In recent 
years there has been an increase in dispersed rural residential development. 

3.2 Geology, Mineral Resources, and Paleontology 

The Bull Mountains are composed of sedimentary rocks of the Fort Union Formation. This 
formation contains all of the commercial coal within the Bull Mountains.  Figure 3.2-1 
illustrates the typical stratigraphy of the project area. The Fort Union has been divided into three 
members; in ascending order, these are: 

 The Tullock Member, which is 400 to 500 feet thick in the study area. It consists of 
yellowish and darker colored sandstones and shale and contain no commercial coal beds. 

 The Lebo Member, which consists of 200 to 300 feet of olive green and gray sandstone 
and shale. To the southeast, in the Northern Powder River basin, it contains minor coals. 
In the project area, however, it is less carbonaceous, and the few coal beds are thin, high 
in ash, and not of commercial value. The Lebo Member is less resistant to erosion than 
the overlying Tongue River Member and tends to form gently rolling grass covered 
slopes. 

 The Tongue River Member, which is composed of light-gray to brownish-gray 
sandstones and siltstones, light-buff to dark-gray shaley siltstones and shale, brown to 
black carbonaceous shale, and coals. Several thin beds of buff colored limestone also 
have been observed in the upper portion of the Tongue River (Woolsey et al. 1917).  The 
thick sandstones were deposited by fluvial processes as point bars and channel deposits, 
while the siltstones, shale, and claystones were deposited by flood plain, overbank, and 
lacustrine processes. The coals were deposited in peat swamps and the limestones 
probably were deposited in shallow lakes. 

Twenty-six coal beds in the Tongue River Member, ranging in thickness from approximately 
one foot to 15 feet, have been named and mapped in the Bull Mountains (Woolsey et al. 
1917). Numerous additional thin coal beds occur in the project area and are of no commercial 
value. Only the McCleary, Mammoth, and Rehder coals have been or are now of economic 
importance. The coal of primary interest for the Bull Mountains Mine No. 1 is the Mammoth 
coal. 

Relatively thin valley alluvium, colluvium and mesa forming clinker are other lithologic 
units exposed in the Bull Mountains.  The alluvium, exposed in some of the drainage 
bottoms, is of Quaternary to Recent age. The clinker, exposed along the ridge and mesa tops, 
is of Quaternary or late Tertiary age. 

The Bull Mountains are underlain by a gently plunging syncline in the western portion of the 
Bull Mountains basin. The axis of the syncline, based on the Mammoth coal structure, trends 
northwest-southeast through the central and topographically highest portion of the project area. 
The deepest portion of the syncline is located about 8 miles north-northwest of the mine 
surface facilities (Connor 1988). Thickness of the overburden increases rapidly with distance 
from the outcrop. 
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The stratigraphy of the project area has been divided into four hydrogeologic units: 

 The alluvium, which includes the unconsolidated valley fill material in drainages; 

 The overburden, defined as the portion of the Tongue River Member that overlies the 
Mammoth coal or the combined Mammoth and Rehder coals, including the clinker; 

 The Mammoth coal or the combined Mammoth and Rehder coals; and 

 The underburden, defined as the portion of the Tongue River Member of the Fort Union 
Formation that underlies the Mammoth coal. 

Alluvium/Colluvium 

The alluvium/colluvium includes both water and gravity deposited unconsolidated material. In 
the project area, it is relatively thin, and is confined to the valleys of the larger ephemeral 
streams, including Rehder Creek. As part of the hydrogeologic field program, numerous wells 
have penetrated the alluvium and indicate that it ranges in thickness from 0 to 37 feet. 

The alluvium is composed of clastic material having a wide range of particle sizes including 
clay, silt, sand, and gravel. These materials are deposited as point bars, fine grained over bank 
deposits, and coarse grained basal conglomerates. 

Overburden 

Within the project area, the overburden varies in thickness from zero feet at the coal outcrop to 
more than 800 feet under the highest mesas. Within the areas planned for longwall mining, the 
overburden is greater than 200 feet thick. 

The overburden is composed of interbedded sandstones, siltstones, shale, claystones, and coals. 
A few thin freshwater limestones were encountered in several of the exploration drill holes, but 
these represent an insignificant percentage of the overburden. 

The sandstones in the project area exhibit a range of bed geometries, some sandstone, in 
particular that overlie the Rock Mesa coal, are massive and are up to 80 feet thick. The massive 
sandstones often are cross-bedded to thinly laminated, with clay ball conglomerate, fossilized 
wood fragments and logs, and flute casts occurring at their bases. These features are indicative of 
deposition by fluvial processes. Most of the sandstones occur in thinner beds, which can vary 
from lenticular and discontinuous to laterally continuous. The laterally continuous beds can show 
variations in thickness from a few inches to 70 feet. Sandstones comprise up to 50 percent of the 
overburden. Shale and claystones comprise 23 to 39 percent of this interval. 

A number of coal beds occur in the overburden. In the project area, the Rehder coal is the first 
significant coal above the Mammoth coal; however, in the central portion of the project area, the 
interburden between these two coals thins rapidly, and the two beds merge. Other coal beds that 
occur in the overburden range in thickness from inches to several feet. Most are laterally 
continuous throughout the project area, except where they have been removed by erosion. 

The most continuous coals (the Mammoth, Rehder, Rock Mesa, Matt, Lower and Upper Bull 
Mountains, Wescott, Strait, Red Butte, Fattig, and Summit) were correlated and mapped, and 



3.0 – Affected Environment 

Bull Mtns Final EA - April 2011.Doc 3-8

have been used to subdivide the overburden into seven stratigraphic intervals. The outcrops were 
used to define the areal extent of each of the seven intervals (Table 3.2-1). 

Table 3.2-1 Overburden Stratigraphic Intervals Bull Mountains Mine No. 1 

Interval 1 All rocks and clinker above the Summit coal. This interval occurs only on the 
tops of the highest mesas and ridges. Thickness varies from zero feet, where it 
has been removed by erosion, to more than 200 feet on the highest mesas. 
Contains several thin coals, interbedded sandstones, shale and clinker. 

Interval 2 All rocks from the top of the Summit coal to the base of the Lower Strait coal. 
Occurs on the high mesas and ridges. Ranges from 130 to 145 feet in thickness 
and contains interbedded sandstones and shale, the Fattig and Red Butte coals, 
and several other thin discontinuous coals. The Summit coal is missing in the 
northwestern portion of the project area where the top of Interval 2 is inferred 
using the projected stratigraphic position of the Summit coal. 

Interval 3 Rocks bound by the bottom of the Lower Strait coal and the top of the Wescott 
coal. Ranges in thickness from 75 to 105 feet and is composed of massive 
sandstones and interbedded sandstones and shale. 

Interval 4 Rocks bound by the top of the Wescott coal and the bottom of the Matt coal. A 
range in thickness from 120 to 150 feet and it is composed of interbedded 
sandstones, shale, and numerous coals, including the Upper and Lower Bull 
Mountain coals.  In most areas, three or four unnamed coals and the Wescott 
coal overlie sandstones all of which are laterally quite continuous. 

Interval 5 Rocks bound by the bottom of the Matt coal and the top of the shale above the 
Rock Mesa coal. Ranges in thickness from 160 to 190 feet and composed 
predominantly of sandstone. Several massive sandstone units occur within this 
interval, the thickest of which occurs above the shale overlying the Rock Mesa 
coal throughout the southern portion of the project area. 

Interval 6 In the western portion of the project area, Interval 6 consists of the rocks 
between the shale above the Rock Mesa coal and the top of the Rehder coal, 
including the Rock Mesa coal.  In the eastern portion of the project area, where 
the Rehder and. the Mammoth coals have merged, the interval consists of the 
rocks between the shale above the Rock Mesa coal and the top of the combined 
Rehder-Mammoth coal.  It ranges in thickness from approximately 40 to 110 
feet.  In the areas where the Rehder and the Mammoth have merged, Interval 6 is 
predominantly massive channel sandstone. Where the Rehder and Mammoth are 
split, the interval thins and is composed of interbedded sandstones and shale. 
 

Interval 7 The Rehder coal and the Rehder/Mammoth coal interburden ranges in thickness 
from zero to approximately 55 feet and are composed of both a massive 
sandstone and thinner sandstones with interbedded shale. Based upon field 
observations, a thickness map, and cross-sectional geometries, Connor (1988) 
concluded that this interval is composed of fluvial channel sandstones and 
associated crevasse splay and overbank deposits. 

 

Mammoth Coal 

The Mammoth coal is continuous throughout the project area to the outcrop. Within the project 
area the Mammoth coal ranges from 8 to 11 feet thick. In the eastern portion of the project 
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area, where the Mammoth coal and Rehder coal merge, the thickness of the combined Rehder-
Mammoth coal (herein referred to as the Mammoth coal) is approximately 13.5 to 15.0 feet. 

Underburden 

The underburden is composed of the rocks below the Mammoth coal. For the baseline 
characterization, SPE has investigated the underburden down to 430 feet below the Mammoth 
coal as described in the following table. 

All of the rocks outcropping within the project area, including the underburden, belong to the 
Tongue River Member of the Fort Union Formation. Numerous studies (Connor 1988; Shurr 
1972; Woolsey et al. 1917; Flores 1981) indicate that massive sandstones are common in the 
Tongue River Member (including the rocks below the Mammoth coal), and that they represent 
large fluvial channels. The geometry of these sandstones, therefore, is more linear than tabular. 
Although linear in overall dimension, these channel sandstones still may be several miles wide 
and reflect the high sinuosity or meandering of the paleostream. 

Examination of Woolsey's (1917) detailed stratigraphic sections and geophysical logs for oil 
and gas test wells in the Bull Mountains area shows that massive sandstones are common in the 
underburden of the Mammoth coal. Monitor well 62720-03 located east of the surface facilities 
is completed in one of these; a 50 foot thick, massive, fluvial sandstone that is approximately 
350 feet below the Mammoth coal. 

Associated with these fluvial channel-dominated facies are thinner sandstones; finer grained 
overbank deposits of siltstones, shale, and claystones; and backswamp coals. The Pompey and 
the Dougherty coals were encountered in several Louisiana Land and Exploration Company 
(LL&E) drill holes and wells and in five of the 1991 boreholes completed by Meridian. 

3.2.1 Geologic Structure 

The geologic structure of the area was defined using borehole information as well as 
photogeologic interpretation. The former was used to determine the geologic structure of the 
site especially with regard to the Mammoth coal and several other coal seams. The latter was 
used to identify fractures and lineaments within the project area. 

Structural Evaluation 

Drillhole data from the project area were combined with the outcrop data to construct a 
structure contour map on the base of the Mammoth coal. Dips on the base of the coal are 
generally less than 1 percent. Within the project area, the deepest portion of the syncline is 
located along the north-central boundary, and the highest portion is located along the south-
central boundary in the vicinity of Dunn Mountain. The maximum difference in the structural 
elevation of the Mammoth coal is approximately 280 feet, and the base ranges from 3,960 to 
3,680 feet above sea level. 

The Bull Mountains Mine No. 1 permit area is located on the western flank of the syncline where 
the elevation of the Mammoth coal vary by approximately 180 feet, from approximately 3,920 
feet in the southwest to 3,740 feet above sea level in the north. The project area is located on the 
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northern and eastern flank of the syncline where the Mammoth coal is dipping to the north and 
northwest, respectively.  

Fracture Interpretation 

Fracturing of rocks in the area has been investigated for its importance in mine stability, 
subsidence, and groundwater flow. Conclusions from the fracture/lineament studies indicate: 

 There is no evidence of fracturing being hydraulically significant in the deeper Fort 
Union Formation bedrock. In shallow bedrock (less than 100 to 200 feet deep), jointing 
may enhance permeability of sandstones and coals. In the near-surface, some joints may 
be sufficiently open to serve as conduits, focusing bedrock flow to some springs. 

 Orientation sets of all scales of lineaments and of joints mapped in outcrop are similar, 
but there is no apparent spatial correlation between lineaments and jointing (joints 
striking northeast are not more frequent along northeast lineaments and are not more 
frequent on lineaments). 

 Large, regional lineaments related to major drainage orientations are broad, diffuse 
features. They may be related to fracturing in higher strata that have since been removed 
by erosion; that is, watercourses may have been directed by structures no longer existing 
except as diffuse jointing in lower strata. 

 No faults have been identified in the project area. All fracturing is jointing (without 
displacement). 

 Jointing in any orientation set tends to occur in swarms, with very large unjointed areas 
between swarms. 

 Jointing is vertically discontinuous (although the same orientation sets are seen at each 
horizon) and largely confined to sandstone beds. Claystones and shale have tended to 
absorb pre-mining strain by non-brittle deformation. 

 Jointing frequency and aperture size are believed to decrease with depth, based on 
bedrock core studies, aquifer test results (permeability decrease with depth), and rock test 
results (rock strengths are low and do not favor brittle fracturing). 

 Some large joints observable in air photographs do, nevertheless, appear to be associated 
with spring or seep occurrence. Shallow joints may, due to larger apertures under low 
confining overburden load, serve as conduits focusing spring emanation points. 

 Joints induced by subsidence above the fragmented roof zone are very unlikely to cross 
shale or claystones of more than ten feet thickness and to remain open to function as 
significant conduits for vertical groundwater movement. These clayey strata are likely to 
deform in a non-brittle manner, and fractures that do open are likely to heal in the 
presence of water due to softening. Standard laboratory tests for plasticity and slake 
durability operate on very short time scales (minutes), and are not appropriate to 
demonstrate claystone behavior over days to months, and geologic evidence is more 
appropriate in predicting plastic behavior of shale and claystones. 
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After subsidence is complete, fractures in compressional zones should close, while shale 
should deform plastically and are expected to heal fractures in tensional zones; therefore, 
subsidence-induced fracturing should not have long term radical effects on the hydrology of 
aquifers above the fragmented roof zone. 

Additional mineral resources in the region include sand and gravel resources that occur 
throughout Musselshell and Yellowstone Counties, and may also include undeveloped oil and 
gas resources. There has been exploration for oil and gas in the past, but there are no known 
plans to develop these resources. 

3.2.2 Mine Related Subsidence 

Longwall mining began in December 2009 and has advanced approximately 12,000 feet to date, 
most of the first panel. Prior to longwall mining, a pre subsidence topography survey was 
completed for several locations above the panel. After longwall mining has progressed beyond a 
given survey point, topography surveys are completed again to measure subsidence. To date, 
seven subsidence surveys have been completed and additional surveys will continue as the 
longwall operations progress throughout the mine plan.  In the area that has been mined, the coal 
seam thickness was 9.3 feet and the average overburden thickness was 259 feet.  As predicted, 
subsidence deformation of approximately 70 percent of the coal seam height is occurring with a 
maximum surface elevation reduction of about six feet.  Monitoring to date has shown that 
subsidence begins in the first week after mining and reaches near the maximum prediction within 
three to four weeks. 

The predicted longwall subsidence mechanism includes surface cracking followed by closure of 
the cracks. Site surveys have been conducted by vehicle and aircraft to observe surface cracks. 
Figure 3.2-2 shows some of the initial surface cracks that developed over the longwall panel. 
The experience to date has shown that smaller cracks have healed while some of the larger cracks are still 
expressed on the surface.  To date, some large rocks have been displaced on the steeper slopes but 
only minor erosion has occurred from subsidence and has been well within the amounts 
contemplated by this analysis. These larger cracks may create a surface hazard to wildlife, 
livestock, and humans that traverse these areas. Appropriate mitigation measures would be 
implemented as specific hazards are identified by MDEQ as being a risk to heath and safety. There 
have been no observable effects to groundwater or surface water resources.  Subsidence, 
hydrology, and ecological monitoring will continue according to the permit requirements and 
any associated damage related to subsidence will be repaired, as appropriate. 

3.2.3 Paleontology 

Paleontological resources are the physical remains, impressions, or traces of plants or animals 
from a former geological age. These resources may include casts, molds, and trace fossils such as 
burrows or tracks. Fossil localities typically include surface outcrops, areas where subsurface 
deposits are exposed, and special environments favoring preservation such as caves or wetlands. 
Paleontological resources are important primarily for their potential to provide scientific 
information on the evolutionary history of plants, animals, and their environments. Shale and 
sandstones of the Fort Union Formation are best known for their abundant plant and animal 
fossils. Significant accumulations of mammalian fossils (including multituberculates, marsupials,  
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cimolestans, pantolestans, primates, condylarths, and pantodonts) have been recovered within the 
Tongue River Member of the Fort Union Formation in eastern Montana (Robinson and Honey 
1984; Lofgren et al. 2004). However, their occurrences are neither consistent nor predictable as 
in other Tertiary formations such as the Wasatch.  Based on variable occurrences of fossils that 
have potential to be scientifically significant, the Fort Union Formation is determined to be a 
Potential Fossil Yield Classification (BLM 2009a) Class 5 stratigraphic unit (Very High potential 
for significant paleontological resources). No paleontological localities have been documented in 
the project area, but the area is expected to yield plant and invertebrate remains. Vertebrate 
remains are less-likely to be encountered. 

3.3 Air Quality 

3.3.1 Site Specific Air Quality 

An Air Quality Permit for the existing Bull Mountains Mine No. 1 has been obtained through the 
MDEQ (MAQP # 3179). The most recent revision of this permit (MAQP # 3179-04, issued 
January 20, 2009) assigns the permit to SPE. The air quality standards apply to the operation of 
the surface facilities complex. There would be no proposed surface facilities or activity in the 
coal lease area subject to the conditions and limitations of the MAQP. The conditions and 
limitations of the MAQP for the existing surface facilities are shown in Table 3.3-1. 

Table 3.3-1 Conditions and Limitations of the Montana Air Quality Permit 
Conditions and Limitations Regulation 

Coal production from the facility shall be limited to 15.0 million tons during 
any rolling 12-month time period for the primary phase of the coal mining 
operation. 

ARM 17.8.749 

SPE shall not cause or authorize any particulate stack emissions (total 
particulate), from pneumatic coal cleaning equipment, which exceed the 
following: 

0.040 grams per dry standard cubic meter (0.018 grains per dry standard 
cubic foot); and  

10 percent opacity or greater averaged over 6 consecutive minutes. 

ARM 17.8.340 and 40 
CFR 60, Subpart Y 

SPE shall not cause or authorize to be discharged into the outdoor 
atmosphere from any coal processing and conveying equipment, coal storage 
system, or coal transfer and loading system processing coal, any emissions 
that exhibit an opacity of 20 percent or greater averaged over 6 consecutive 
minutes. 

ARM 17.8.340 and 40 
CFR 60, Subpart Y 

SPE shall not cause or authorize to be discharged into the atmosphere, from 
any other source of process or fugitive particulate emissions, any visible 
emissions that exhibit opacity of 20 percent or greater averaged over 6 
consecutive minutes. 

ARM 17.8.304, ARM 
17.8.308, and ARM 
17.8.752 

Water and/or chemical dust suppressant shall be available on site and used, 
as necessary, to maintain compliance with the opacity limitations in Section 
II.A.4 and Section II.A.5.  

ARM 17.8.752

SPE shall use a fabric filter baghouse to control process particulate 
emissions from surface crushing and screening operations.  

ARM 17.8.752

SPE shall use a fabric filter baghouse to control process particulate 
emissions from coal cleaning operations.  

ARM 17.8.752
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Table 3.3-1 Conditions and Limitations of the Montana Air Quality Permit 
Conditions and Limitations Regulation 

SPE may operate one ROM coal stockpile not to exceed a surface area of 
11.9 acres (520,000 square feet (ft2).  

ARM 17.8.749

SPE may operate four coal stockpiles, Stockpiles #1, #2, #3, and #4, each 
not to exceed a surface area of 4.6 acres (200,000 ft2).  

ARM 17.8.749

SPE shall use watering and/or chemical dust suppressants and contouring 
techniques to control particulate emissions from the coal stockpiles.  

ARM 17.8.752

Fall distance shall be minimized during the transfer of waste material and 
coal to storage piles and during all transfer of material to haul trucks, 
material traps, hoppers, bins, and conveyors.  

ARM 17.8.752

SPE may operate one topsoil storage pile not to exceed a surface area of 2.3 
acres (100,000 ft2).  

ARM 17.8.749

SPE shall employ watering and/or chemical dust suppressant, contouring, 
compaction techniques, and re-vegetation to reduce emissions from the 
topsoil storage pile.  

ARM 17.8.752

SPE shall employ watering and/or chemical dust suppressant, contouring, 
compaction techniques, and eventual covering with soil and re-vegetation to 
reduce emissions from waste disposal activities.  

ARM 17.8.752

SPE shall enclose all coal and waste material conveyors. Conveyors shall be 
enclosed on the top and sides with a partial opening on the bottom.  

ARM 17.8.752

SPE shall use flexible chutes, enclosures, and fabric filtration to control 
emissions from all coal and waste material conveying transfer points and 
coal load-out operations.  

ARM 17.8.752

SPE shall convey coal from Stockpiles #3 and #4 to either the product load-
out conveyor directly or to product silos only.  

ARM 17.8.752

SPE shall operate all crushers and screens within an enclosed building.  ARM 17.8.752
SPE shall not operate more than two crushers at any given time and the 
maximum rated design capacity of each crusher shall not exceed 3,500 TPH. 

ARM 17.8.749

Crushing production is limited to 15 million tons during any rolling 12-
month time period.  

ARM 17.8.749

SPE shall not operate more than two screens at any given time and the 
maximum rated design capacity of each screen shall not exceed 3,500 TPH.  

ARM 17.8.749

Screening production is limited to 15 million tons during any rolling 12-
month time period.  

ARM 17.8.749

SPE shall utilize a stacker-reclaim (underground) system for movement of 
product into and out of stockpiles during the primary phase of operations.  

ARM 17.8.752

SPE shall incorporate a radial stacker with an adjustable chute at the 
discharge end for both the clean coal and reject stockpiles during the 
development phase.  

ARM 17.8.752

SPE shall incorporate a fixed stacker for both the ROM and clean coal 
stockpiles during the primary phase of the project.  

ARM 17.8.752

SPE shall develop, implement, and maintain good housekeeping practices to 
keep coal and waste material transfer locations clean.  

ARM 17.8.752

SPE shall not cause or authorize the use of any street, road, or parking lot 
without taking reasonable precautions to control emissions of airborne 
particulate matter.  

ARM 17.8.308

SPE shall clean up all spilled material from road surfaces.  ARM 17.8.752
SPE shall treat all unpaved portions of the haul roads, access roads, parking ARM 17.8.749
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Table 3.3-1 Conditions and Limitations of the Montana Air Quality Permit 
Conditions and Limitations Regulation 

lots, or general plant area with water and/or chemical dust suppressant, as 
necessary, to maintain compliance with the reasonable precautions limitation 
in Section II.A.22.  
SPE shall not operate more than two boilers at any given time and each 
boiler shall not exceed a maximum design capacity of 35,000 British thermal 
units per hour (Btu/hr) each.  

ARM 17.8.749

Total coal combustion in 35,000 Btu/hr boilers shall be limited to 26 tons 
during any rolling 12-month time period. 

ARM 17.8.749

SPE shall comply with all applicable standards and limitations, and the 
reporting, recordkeeping, and notification requirements contained in 40 CFR 
60, Subpart Y, and Standards of Performance for Coal Preparation Plants. 

ARM 17.8.340 and 40 
CFR 60, Subpart Y 

 

The conditions above include several measures for controlling airborne particulates. The Best 
Available Control Technology (BACT) analysis attached to the 2009 revision of the air quality 
permit (MAQP #3179-01) concluded that emissions of NOx, CO, and SO2 by the proposed 
facilities would be negligible and that proper operation and maintenance of onsite sources would 
be adequate to achieve appropriate emission standards. However, control measures and 
monitoring are specified for airborne particulates. 

Air quality is characterized by the concentration of various pollutants and their interaction in the 
atmosphere. Pollution effects on receptors are a measure of the degradation of air quality. The 
nearest receptor is a residence located approximately 0.5 miles to the south of the surface 
facilities complex. Measurements of pollutants are expressed in parts per million (ppm) or 
micrograms per cubic meter (µg/m³). Both long-term climatic factors and short-term weather 
fluctuations are considered part of the air quality resource, because they affect the dispersion and 
concentrations of pollutants. Prevailing winds are a key element of local climate that affects the 
dispersion of pollutants. 

Baseline data on wind patterns was collected for the mine permit in 1989 (SPE 2009 Volume 5, 
Section 304(8)). Table 3.3-2 presents a tabular frequency distribution of wind direction by wind 
speed class. This information is also displayed graphically in Figure 3.3-1. Average wind speeds 
range from 2.5 to 6.0 m/sec (5.6 to 13.4 mph) with a mean speed of 3.9 m/sec (8.7 mph). The 
wind speeds were the highest from the west and west-northwest due to the stronger synoptic 
level forces. Hence, the westerly components can be attributed to the synoptic flow in the region. 
Minimum wind speeds are from the south and southeast indicating that the flow from that 
direction is associated with weak drainage flow. 

The dominant wind flow throughout the period (February through December 1989) is northerly 
to westerly with an additional southeasterly component. Morning wind (0800-1200), as solar 
heating becomes more significant, has a more dominant flow from the southerly to westerly 
directions but still continues to have significant occurrences in the other directions except from 
the east. During the afternoon (1200-1600) the prevailing winds continue to be west-northwest 
but again significant flows occur from the other directions. During the late evening (2000-2400), 
the flow characteristics return back to those seen in the early morning hours with both 
northwesterly and southeasterly components being present. 
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Table 3.3-2 Frequency of Winds by Direction and Speed, February through  
December 1989 

Direction 1<1.5 1.5<3 3<5 5<8 8<11 >11 Sum Mean Speed
N 0.45 2.83 3.80 3.07 .45 .07 10.66 4.3 
NNE 0.34 1.49 2.62 1.65 .13 .00 6.24 4.0 
NE 0.21 1.55 1.88 .86 .08 .01 4.59 3.7 
ENE 0.34 .83 .97 .56 .09 .00 2.79 3.6 
E 0.29 1.08 1.42 .74 .20 .00 3.73 3.9 
ESE 0.32 .95 1.56 1.19 .24 .00 4.26 4.3 
SE 0.70 2.41 2.71 1.03 .00 .00 6.85 3.3 
SSE 0.75 5.57 2.26 .19 .00 .00 8.77 2.6 
S 0.71 3.88 1.89 .05 .00 .00 6.53 2.5 
SSW 0.44 2.13 1.30 .11 .01 .00 3.98 2.7 
SW 0.32 1.03 1.40 .52 .04 .00 3.31 3.5 
WSW 0.21 .93 .91 .77 .13 .05 3.00 4.2 
W 0.30 .81 1.06 1.72 .54 .25 4.68 5.4 
WNW 0.36 1.49 2.14 3.06 2.10 .60 9.75 6.0 
NW 0.40 2.31 3.03 1.59 .34 .07 7.74 4.0 
NNW 0.60 3.32 3.65 1.47 .38 .00 9.42 3.6 
All 6.75 32.62 32.59 18.56 4.75 .04 96.31 3.9 
Speed class intervals are meters per second (m/sec) Table entries are expressed as percent of period. 
Calm (less than one meter per second) = 3.7 percent To convert from meters per second to miles per hour multiply by 2.24. 
Period mean wind speed = 3.8 m/sec 

In general, measured wind speeds are low, averaging about 3.9 m/sec (8.7 mph). Winds are 
somewhat more common and somewhat stronger from the northwest quadrant. This would result 
in a slightly greater tendency for airborne pollutants to be dispersed to the south and east. There 
is no development south and east of the surface facilities. 

Air quality standards specify upper limits of pollutant concentrations and duration of exposure. 
The principal standards for comparison of air quality are the National Ambient Air Quality 
Standards (NAAQS). Additional standards may be established for states or regions. Montana air 
quality standards have been established for ozone, carbon monoxide, nitrogen dioxide, sulfur 
dioxide, particulate matter smaller than 10 micrometers in diameter, lead, hydrogen sulfide, 
settled particulates (dust-fall), and visibility. An area is designated by the Environmental 
Protection Agency as being in attainment for a pollutant if ambient concentrations of that 
pollutant are below the NAAQS. An area is not in attainment if violations of NAAQS for that 
pollutant occur. The lease areas are all within areas considered in attainment of all National and 
Montana ambient air quality standards. 

The Federal Prevention of Significant Deterioration (PSD) program is implemented through 
increments and area classifications that define significance of deterioration for individual 
pollutants. The Clean Air Act (CAA) area classification scheme defines three classes of 
geographic areas and applies different increments to each class. Class I includes area of special 
national concern where the need to prevent significant deterioration is greatest. The nearest Class 
I area is the Northern Cheyenne Indian Reservation, about 75 miles to the southeast (MDEQ 
2009). Class II areas are all PSD areas that are classified as in attainment or unclassified and are 
not Class I. Most of south-central Montana, including the project area, is classified as Class II.  
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Wind Speed Class Boiundaries
(Miles/Hour)

Calm Wind 3.70%

Notes:
- This diagram illustrates the frequency of occurrence for each wind direction.
- Wind direction is the direction from which the wind is blowing.
- Bull Mountains example-wind is blowing from the north 8.1% of the time.
- Source for the diagram and notes: MDSL 1992.

BULL MOUNTAIN COAL LEASING
ENVIRONMENTAL ASSESSMENT

Figure 3.3-1
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The nearest non-attainment area is the Billings metropolitan area which is in non attainment for 
carbon monoxide maintenance. The Town of Laurel, about 10 miles southwest of Billings, is 
non-attainment for SO2. The Class III designation consists of specific areas designated by states 
for higher levels of industrial development and emissions. Montana has not designated any Class 
III areas. As noted above, the BACT analysis (MAQP #3179-01) concluded that onsite CO and 
SO2 emissions would be negligible. Furthermore, prevailing winds are to the southeast (Figure 
3.3-1) and would not carry these negligible emissions toward Billings or Laurel. 

Baseline Monitoring Data 

MAQP # 3179-04 requires that SPE monitor total suspended particulates (TSP) and fine 
particulates less than 10 microns (PM-10) near the surface facilities, upwind of the surface 
facilities, and downwind of the surface facilities on a regular basis. Baseline air quality data is 
adopted from data collected by SPE for an earlier proposed mine plan. A meteorological station 
was established near the surface facilities area during February 1989. This station gathered 
baseline information through 1992 on precipitation, wind direction and speed, temperature, TSP, 
and PM-10. Three precipitation gages were installed; one at the Johnson Ranch house; one on 
Dunn Mountain; and one adjacent to the Old Divide Road 1.5 miles south of the surface 
facilities. Current local sources of air pollution in the area in addition to the Bull Mountains 
Mine No.1 surface facilities include vehicle traffic (unpaved roads), agricultural activities, and 
home heating. 

Baseline air quality (suspended particulates) was monitored in the project area. The 
measurements included both TSP and PM-10. The period of record submitted with the 
application for MAQP # 3179-03 is from March 1989 through March 1992 shown in Table 3.3-
3. All values are well below applicable ambient air quality standards.  

Table 3.3-3 Baseline Particulate Data for the Surface Facilities Area  
(values reported in μg/m3) 

Year Parameter 
24-Hour 

High Reading 
24-Hour 

Second Highest 
Annual 

Average 
No. of 

Samples 
1989 TSP 

PM-10 
39 

53* 
33 
19  

14 
9 

51 
51 

1990 TSP 
PM-10 

59 
29 

58 
27  

13 
9 

59 
57 

1991 TSP 
PM-10 

42 
24 

39 
21  

14 
9 

56 
57 

*This high PM-10 value was recorded on June 27; no TSP value was recorded on that date. 

Particulate data had been collected in the project area previously in 1981. LL&E collected data 
for 11 months at a monitoring site just south of the PM Coal Mine in Section 13 of Township 6 
North, Range 26 East. The primary SPE monitoring station is located about 1.5 miles south of 
the LL&E site in the extreme southeast corner of Section 23. 

The state and federal PM-10 standards are Annual Average of 50 μg/m3 and 24-hour of 150 
μg/m3 (State of Montana, Air Quality Rules, Section 16.8.821). 
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The LL&E data collection program consisted of three samplers, one was located just south of the 
PM Mine pit at the meteorological station, another located closer to the PM Mine itself, and the 
third was located at the PM Mine pump house. During the period of sampling, the PM Mine 
produced approximately 50,000 tons of coal per year. The highest measured concentration for 
TSP was 107 µg/m3 measured at the PM Mine site with that site recording an arithmetic mean of 
36 µg/m3 and a geometric mean of 24 µg/m3. This site was probably influenced by local activity. 
The other two sites were located farther away from the mining activity. The arithmetic mean for 
the met station site and the pump house site were 18 and 16 µg/m3, respectively, while the 
geometric means were 14 and 12 µg/m3, respectively. LL&E did not collect any PM-10 data. 

The primary SPE monitoring station was not located near any current mining activity or any 
significant particulate sources. A statistical analysis of both TSP and PM-10 was performed for 
the months of February through December 1989. For this station, the TSP arithmetic mean was 
14 µg/m3 and the PM-10 mean was 9 µg/m3 while the geometric mean was 12 and 9 µg/m3, 
respectively. The maximum TSP concentration was 39 µg/m3 while the maximum PM-10 was 53 
µg/m3. On the date of the maximum PM-10 reading, the TSP filter was damaged, probably 
during removal from the sampler, and therefore the TSP concentration could not be calculated. 
Ratios of PM-10 to TSP were also calculated and the average ratio for the period was 0.62 with 
the maximum at 1.0 and a minimum of 0.29. This average ratio indicates that 62 percent of the 
TSP is PM-10. 

In comparing these two different locations, the LL&E sites that were located far from the activity 
compared quite favorably to the SPE site. The PM Mine site had much higher concentrations 
than the SPE site. In fact, the TSP geometric mean at the PM Mine site is almost double the 
mean at the SPE site. After taking the above comparisons and analyses into consideration, it is 
felt that the LL&E site was being influenced to some degree by the PM Mine open pit and, 
therefore, was not representative of the background concentrations of particulates in the area. 
The SPE station, the LL&E met station site, and the pump house site (being located away from 
any significant particulate sources) are more representative of background concentration of 
particulates in the project area. 

3.3.2 Climate Science 

Though the terms “global warming” and “climate change” are often used interchangeably, they 
are two distinct concepts as described in the sections below (US CCSP 2009).   

3.3.2.1 Global Warming 

The term “global warming” refers to the observed increase in the average global temperature of 
the atmosphere near the Earth's surface and in the troposphere (US CCSP 2009).  Through 
complex interactions on a global scale, the emissions of greenhouse gasses (GHGs), along with 
other climate-influencing environmental factors, cause a net warming of the atmosphere.  GHGs 
include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), water vapor, and several 
other gasses.  These are called “greenhouse gasses” because, when released into the atmosphere, 
they impede the escape of reflected solar radiation and heat from the Earth’s surface back into 
space.  In this way, the accumulation of GHGs in the atmosphere exerts a “greenhouse effect” on 
the earth’s temperature.  GHG emissions can be anthropogenic (human-made) or naturally 
occurring (e.g., volcanic activity).  Other than GHG emissions, factors that contribute to global 
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warming include aerosols, changes in land use, and variations in cloud cover and solar radiation 
which affect the absorption, scattering, and emissions of radiation within the atmosphere and at 
the Earth’s surface.  Though the average global temperature has increased almost 2˚F over the 
past century, temperatures have not changed evenly from region to region. Because temperature 
is a part of climate, the phenomenon of global warming is both an element of and a driving force 
behind climate change (IPCC 2007). 

3.3.2.2 Climate Change 

Climate is defined as the average weather or the regular variations in weather in a region over a 
period of years as exhibited by temperature, precipitation, and wind velocity (Merriam-
Webster’s 2009). The term “climate change” refers to a substantial and persistent change in the 
mean state of global or regional climate or its variability, usually occurring over decades or 
longer (US CCSP 2009).  Climate change occurs in response to changes in various aspects of 
Earth’s environment, including, but not limited to, global warming, regular changes in earth’s 
orbit around the sun, and plate tectonics (IPCC 2007).  These climatic changes, while impacts in 
and of themselves, can affect other aspects of the environment including desert distribution, sea 
level, species distribution, species survivability, ocean salinity, availability of fresh water, and 
disease vectors.  These effects can vary from region to region over time; some agricultural 
regions may become more arid while others become wetter; some mountainous areas may 
experience greater summer precipitation, yet have their snowpack disappear in the future (IPCC 
2004). 

Thus, the causes and effects of climate change can be depicted as a four step chain of events: 

GHG emissions/climate drivers → global warming → climate change → environmental effects 

First, GHGs are emitted and other events occur which contribute to climate change in the form of 
global warming.  Second, climate change contributes to environmental effects around the globe.   

3.3.2.3 Climate Change Cause and Effect 

Although the effects of GHG emissions and other contributions to climate change in the global 
aggregate are estimable, it is currently impossible to determine what effect any given amount of 
GHG emissions (or other contribution to climate change) resulting from an activity might have 
on the phenomena of global warming, climate change, or the environmental effects stemming 
there from (US CCSP 2009). It is therefore not currently possible to associate any particular 
action with the creation or mitigation of any specific climate-related environmental effects.  
However, it is known that certain actions may contribute in some way to the phenomenon (and 
therefore the effects of) climate change, even though specific climate-related environmental 
effects cannot be directly attributed to them.  

3.3.2.4 Bull Mountains Mine No. 1 GHG Emissions 

An inventory of sources tied to mining of the federal coal lease includes both gasoline- and 
diesel-powered machinery and vehicles. An analysis of CO2 emissions based on total annual 
gasoline and diesel consumption includes this inventory or sources.  

During 2008, the Bull Mountains Mine No. 1 operations consumed 181,000 gallons of diesel and 
11,000 gallons of gasoline fuel, which is considered to be representative annual consumption for 
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the life of the mine. Carbon dioxide emissions from mobile sources can be determined by using 
the average carbon content in the fuel. The Code of Federal Regulations (40 CFR 600.113) 
provides values for carbon content per gallon of gasoline and diesel fuel which EPA uses in 
calculating the fuel economy of vehicles. Gasoline carbon content is 2,421 grams per gallon and 
diesel carbon content is 2,778 grams per gallon. EPA uses IPCC guideline for calculating CO2 
emissions (EPA 2009a). Carbon dioxide emissions from a gallon of gasoline equal 19.4 
pounds/gallon and CO2 emissions from a gallon of diesel equals 22.2 pounds/gallon (EPA 
2009a). Given these emissions, the Bull Mountains Mine No. 1 generated approximately 100 
tons of CO2 from gasoline consumption and 2000 tons CO2 from diesel fuel consumption in 
2008. The EPA calculations and the supporting data have associated variation and uncertainty, 
such as fuel economy of the engine.  There are no other significant sources of combustion at the 
mine facility.  Methane emissions from the mine are monitored and at this point of the mine are 
either at or below detection limits. All coal mining and handling operations are powered by 
electricity and any GHG emissions associated with electric generation are calculated by those 
operations. 

Emissions of CO2 during 2009 are estimated to be about the same as estimated for 2008. Fuel 
consumption would not have been significantly greater. The new rail facility reduced truck traffic and 
implementation of all new facilities would have reduced fuel consumption over the increase in coal 
production. 

Black carbon is also emitted by sources at the mine. Black carbon, a component of soot, is a by-
product of incomplete combustion and stays in the atmosphere for days or weeks (as compared 
to CO2 which can have a life time of 100 years).  Black carbon reduces albedo and absorbs heats 
which can contribute to radiative heating. Soot can also heat the air around it. Black carbon can 
also contribute to visibility impairment over the short term. Because black carbon has a short life 
time it can have warming effects regionally (Jacobson testimony 2007). 

There is a strong possibility that black carbon is the second leading cause of global warming 
after CO2 and that reducing black carbon is the fastest way to reducing global warming 
(Jacobson testimony 2007).  

The US emits about 6.1 percent of the globally-emitted fossil fuel and biofuel from black carbon. 
The main source in the US is, by contribution, non-road vehicles, on-road vehicles, stack 
emission and fugitive sources. 

Black carbon from burning diesel fuel can be controlled. Diesel particulate filters (DPFs) are a 
proven, off-the-shelf technology that can reduce black carbon emissions by 90 percent or more 
(Clean Air Task Force 2009). However, the addition of a trap can decrease mileage and slightly 
increase CO2 emissions (Jacobson testimony 2007). Black carbon can be estimated from diesel 
fuel consumption. Based on an emission rate of 1.2 grams of black carbon per gallon of diesel 
fuel (Clean Air Task Force 2009) and 181,000 gallons consumed at the mine in 2008, black 
carbon emission is calculated at 217,200 grams or 0.24 tons. 

Given that the US emits 6.1 percent of the globally-emitted black carbon, it is reasonable to 
assume that the contribution of black carbon from sources related to mining of the federal coal 
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would have an insignificant impact on global climate change. Additionally, control of black 
carbon from diesel sources at the mine would not have significant impact. 

There is no detectable methane liberated from the coal seam of the Bull Mountains. In contrast to 
many of the thicker coal seams of the Fort Union Formation in the Powder River Basin to the 
east and south, the Mammoth coal seam of the Bull Mountains has a relatively low content of 
coalbed methane. There is no development of coalbed methane as a marketable commodity in 
this area and the Bull Mountains Mine has not had to develop extensive methane drainage 
strategies for mine safety. The mine employs basic mine ventilation systems through the 
longwall operations and development entries. The principal function of the ventilation fans is to 
provide fresh air for safe mining operations, not to vent methane. These operations do not require 
the gob vents and methane drainage vents that are found at many underground coal mines in 
other regions. It is not anticipated that methane would contribute to GHG emissions. 

3.4 Water Resources 

This section contains a description of the hydrologic regimes within and adjacent to the Bull 
Mountains Mine No. 1 LOM area. The project area includes the existing permit area, LOM area, 
and adjacent areas. The adjacent area is defined as that region located within 3 miles in a 
downgradient direction of the LOM area and one mile in all other directions. Information from 
this larger area is used to adequately characterize the hydrologic regime of the coal lease area. 

Hydrologic baseline conditions for the project area are defined including descriptions of 
hydrogeologic units in terms of baseline water levels and flow, aquifer hydraulics, and water 
quality. Conclusions are drawn using a conceptual hydrogeologic model that explains the 
interaction of hydrogeologic units and the controlling mechanisms for occurrences of springs and 
other surface water resources. 

3.4.1 Precipitation 

Precipitation data have been collected at the Billings Airport since June 1946 and since June 
1914 at the Montana State Cooperative station in Roundup, Montana. For the period of record, 
the long term average annual precipitation for the Billings station is 13.55 inches and 12.07 
inches for the Roundup station. Most of the precipitation falls between April and October. Slagle 
(1986) has used an average annual precipitation amount of less than 14 inches for the Bull 
Mountains area, which corresponds favorably with the long term data records for Billings and 
Roundup. Within the project area, precipitation data are collected continuously at the 
meteorological monitoring station located at the Dunn Mountain site, installed in July 1991. 

3.4.2 Regional Groundwater 

The regional aquifers of primary concern to the mining operation are the Tongue River 
Member of the Fort Union Formation, which contains most of the currently used water 
resources in the project area, and the Madison Group, currently used as a source of water for 
the Bull Mountains Mine No. 1 surface and underground mining facilities. The Fox Hills and 
Hell Creek Formation aquifers are present in the area, but are not used for mine purposes. A 
brief description of these aquifers is provided in the following sections. 
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Tongue River Member: Groundwater flow is complex in the shallow Tongue River 
Member aquifers, as it radiates outward from an apparent local recharge area in the Bull 
Mountains region (Slagle 1986). Within the project area, groundwater flow in these aquifers is 
predominantly to the north-northwest, following the synclinal structure. The hydraulic gradient 
ranges from 0.002 to 0.008 feet/feet (ft/ft). 

The Tongue River Member exhibits the greatest potential for water production, as it lies at the 
shallowest depth, and contains the largest percentage of sandstones and coals (Slagle 1986). 
Heterogeneities within this member make depth to water and probable yields difficult to predict 
however, well yields average approximately 8 gpm (Slagle et al. 1985). The overburden, the 
Mammoth coal, and the underburden are all included in the Tongue River Member. Generally, 
they are all low yielding zones. 

Madison Group: Throughout the northern Rocky Mountains, the deeply buried carbonate 
rocks of the Madison Formation are a significant, though little used, regional aquifer. The 
principal recharge areas for the Madison Formation are the Little Belt, Big Snowy, Pryor, and 
Bighorn Mountains. The hydraulic gradient slopes away from these recharge areas and toward 
the northwest, north, and northeast. In the project area, groundwater flow in the Madison 
Formation is to the east (Feltis 1980a). 

Studies by the United States Geological Survey (USGS) and Montana Bureau of Mines and 
Geology (MBMG) (Feltis 1980a) have resulted in a series of maps showing the aquifer 
potentiometric surface, and the concentration of dissolved solids and the ratios of various anions 
and cations in the groundwater in the Madison Group of Montana.  In the project area, the 
potentiometric surface for the Madison Formation is approximately 3500 to 3600 feet above sea 
level, while ground surface is approximately 3700 to 4750 feet above sea level.  Concentrations 
of dissolved solids range from 3000 to 5000 milligrams per liter (mg/L). The combined total of 
the sodium, potassium, and chloride ions constitutes approximately 25 to 50 percent of the 
dissolved solids. Sulfate is the dominant anion. 

In 1978, the USGS cooperated with several agencies to construct a test well that fully penetrated 
the Madison Group (USGS 1979). This well, known as Madison Limestone Test Well 3, is in 
Section 35 T2N R27E, Yellowstone County, Montana, about 15 miles northeast of Billings and 
approximately 26 miles south of the Bull Mountains Mine No. 1. The analytical results from 
water samples collected during drill stem testing indicated that water from this formation is 
calcium - sulfate, or calcium - sodium - sulfate, type water. Dissolved solids ranged from 3100 to 
4000 mg/L and pH from 6.9 to 7.0. Temperature ranged from 46.5° to 49.5° Celsius (C). While it 
should be noted that the samples were collected before field parameters had stabilized and that 
the USGS suspected possible drilling fluid contamination of the samples, the dissolved solids 
concentrations reported are consistent with that indicated by MBMG (Feltis 1980b). Another 
water sample, obtained from the upper Mission Canyon Formation of the Madison Group, was 
collected following the perforation of the well and after the field parameters for water quality 
had stabilized. The laboratory analysis for this sample also showed it to be calcium - sulfate type 
water with dissolved solids concentration of only 2660 mg/L. 

Alluvium: On a regional basis, the silts, sands, and gravels that comprise the alluvium of the 
Musselshell and Yellowstone River valleys do yield significant amounts of water to wells for 
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irrigation and domestic purposes.  Alluvium in the tributaries of these rivers yields variable 
amounts of water for livestock and domestic use. Terrace deposits along these valleys generally 
are well drained and not considered to be significant aquifers (Slagle 1986). Alluvium present in 
small drainages in the project area is not considered a major regional aquifer because of its 
variable thickness, degree of saturation, and hydraulic characteristics. However, the local alluvial 
deposits have been monitored extensively as part of the baseline hydrologic investigation. 

Fox Hills - Lower Hell Creek: The Cretaceous Fox Hills and lower Hell Creek Formation 
aquifers range from zero to approximately 750 feet in thickness (Slagle et al. 1985). The Fox 
Hills Formation consists of marine sandstones, while the lower Hell Creek Formation is a 
continental deposit composed of interbedded shale, siltstones, and fluvial sandstones. The shale 
in this sequence generally do not yield adequate water for any use, while the sandstones can 
yield an adequate water supply for domestic and stock use. Wells completed in this aquifer 
commonly yield about 5 gpm (Slagle et al. 1985). This unit is underlain by relatively 
impermeable claystones of the Bearpaw shale and is overlain by the upper Hell Creek Formation, 
which consists predominantly of claystones, siltstones, and shale. Slagle (1986) shows a 
hydraulic gradient of approximately 0.002 ft/ft to the east in the Fox Hills-lower Hell Creek 
aquifer in the vicinity of the project area. 

The Tertiary-aged Tullock Member of the Fort Union Formation overlies the Hell Creek 
Formation and is another deep aquifer. This unit is overlain by the Lebo Member of the Fort 
Union Formation. The Lebo Member acts as an effective barrier between the deep and shallow 
aquifers, and should preclude any impact by mining activities to the deep aquifers not used for 
water production. 

3.4.3 Site Specific Hydrogeology 

Since 1981, substantial work has been done by MBMG, LL&E, Meridian, and SPE to interpret 
the hydrogeology of the project area. Work performed has included: 

 The installation and development of monitoring wells, completed in the alluvium, 
overburden, Mammoth coal, and underburden. 

 The performance of aquifer tests. 

 The field investigation of recharge and discharge areas including springs. 

 The collection of groundwater, spring, pond and stream samples for water quality 
analysis. 

 The implementation of a groundwater and spring monitoring program, including water 
level and flow measurements. 

These field programs and the data collected have given insight to the recharge and discharge 
characteristics, fluctuation of water levels, and the water quality of each of the hydrogeologic 
units. On the basis of these data, a conceptual hydrogeologic model has been developed to show 
the relationships between the various units. 
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3.4.3.1 Recharge 

The primary source of recharge in the project area is infiltration of precipitation. No perennial 
streams occur within the project area although short reaches of several streams are fed by 
perennial spring flow. Surface water flow in the ephemeral stream channels is limited by the 
duration of periodic storms. Spring snowmelt probably provides the major source of recharge. To 
determine recharge for each of the hydrogeologic units, analysis of infiltration, and a water 
balance study were performed.  

3.4.3.2 Infiltration Rates 

It is possible to estimate the infiltration rates of soils within the project area using soil hydrologic 
properties defined by the Natural Resources Conservation Service of the U.S. Department of 
Agriculture. Approximately 90 percent of the soils fall into Hydrologic Soil Group C, which is 
characterized by a moderately high runoff potential and infiltration rates from 0.5 to 2.0 inches 
per hour (in/hr). Soil permeability is essentially all within the moderate range, varying from 0.6 
to 2.0 in/hr. 

3.4.3.3 Water Balance 

To provide an estimate of annual groundwater recharge (which equals annual groundwater 
discharge for steady state conditions) a water balance analysis including estimation of 
Hydrologic Soil Groups (Table 3.4-1) are used for estimating runoff in watersheds. Soil 
properties are considered that influence the infiltration obtained from a bare soil after prolonged 
wetting. Groups include: 

A - Low runoff potential (infiltration rate > 3.5 in/hr) 

B - Moderately low runoff potential (infiltration rate 2.0 - 3.5 in/hr) 

C - Moderately high runoff potential (infiltration rate 0.5 - 2.0 in/hr) 

D - High runoff potential (infiltration rate <0.5 in/hr) 

Table 3.4-1 Percent Distribution of Soil Hydrologic Properties 
Hydrologic Soil Group Percent of Mine Area 

A 0 
B 8.3 
C 90 
D 1.7 

TOTAL 100 
Permeability Percent of Mine Area 

Very Slow - 
Slow - 

Mod. Slow - 
Moderate 99.6 

Mod. Rapid - 
Rapid  

Very Rapid  
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Profile Permeability Class ratings are based on consideration to soil structure, texture, 
cracking, porosity, consolidation, drainage, weathering, bedding, and fracturing 
characteristics of the parent material. Infiltration rates for various classes are shown in Table 
3.4-2. 

Table 3.4-2 Permeability Class Ratings 
Permeability Class Infiltration Rates (in/hr) 

Very Slow <0.05 
Slow 0.05 to 0.20 

Moderately Slow 0.20 to 0.80 
Moderate 0.80 to 2.50 

Moderately Rapid 2.50 to 5.00 
Rapid 5.00 to 10.00 

Very Rapid >10.00 
 

In general, the quantitative recharge estimates from the surface water balance provide fairly wide 
bounds ranging from 0.0 to 1.1 inches/year (in/yr) depending on the value assumed for the 
evapotranspiration (ET) modifier coefficient. In a study of the central Powder River area of 
southeastern Montana, recharge was estimated to be one percent of the average annual 
precipitation. This would equal less than 0.14 inches of recharge per year in the Bull Mountains 
area. Recharge in the Bull Mountains can be expected to be higher than the central Powder River 
area because of the greater percentage of cross-strata exposure and better developed soils. 
Modeling based on water balance calculations and flow modeling of the project area suggests 
that the net recharge rate in this area is higher. Based on water balance results, net recharge 
estimates ranged from 0.1 to 1.1 in/yr, with a long term steady state recharge rate estimated to be 
on the order of 0.6 in/yr.  Subsurface groundwater inflow likely provides minimal recharge to 
any of the hydrogeologic units since they are isolated by topographic relief. 

Alluvium 

Most of the recharge to the alluvium comes from direct infiltration and discharge from 
springs. A small portion of the recharge is derived from discharge from the deeper bedrock. 
A flow net analysis was used to determine the amount of discharge occurring from the 
Mammoth coal. Recharge is enhanced by burrowing animals and piping. As outlined above, 
alluvial soils fall into Hydrologic Soil Group C, which is characterized by a moderately high 
runoff potential and infiltration rates ranging from 0.5 to 2.0 in/hr. 

Overburden 

Like the alluvium, the overburden is recharged directly by infiltration along the outcrops, 
leakage from the alluvium in the valleys, and to a lesser extent vertical leakage. Based on the 
results of the water balance analysis it appears that infiltration rates at the weathered 
overburden outcrops are similar to those for alluvial soils. 

Mammoth Coal 

The Mammoth coal receives recharge along its western and southern outcrops in the project 
area. Some recharge occurs via leakage from the overburden. Based on the results of the water 
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balance analysis it appears that infiltration rates at the weathered Mammoth coal outcrops are 
similar to those for alluvial soils. 

Underburden 

The underburden is recharged both by infiltration at the outcrop and by some leakage from 
overlying units. 

3.4.3.4 Discharge 

Groundwater discharge from the Bull Mountains is primarily through springs, wells, 
groundwater outflow, and evapotranspiration. Little, if any, groundwater is discharged from the 
project area via surface water flow. 

Springs 

Springs are numerous throughout the Bull Mountains. Monthly or quarterly flow measurements 
have been made at 141 springs in the project area. The springs are grouped by stratigraphic 
interval and drainage basins, respectively. 

Of the 141 springs and seeps that are located in the project area, 15 of these are within the coal 
lease area (Table 3.4-3; Figure 3.4-1). Table 3.4-3 also lists an additional 14 springs that are 
adjacent (within 1,000 feet) to the lease area. The springs supply water for livestock and 
wildlife, and support vegetation and local aquatic communities. Some springs have been 
enhanced through tank and pond installation and many discharge to local drainages. The 
springs vary widely in quantity and period of season of flow and were rated as to their relative 
importance for use (Table 3.4-3). Examples of these ratings include the following; High 
Spring (71115) located in lease Section 22 is considered very important because it feeds an 
extensive system of piping and stock tanks throughout a five section area and utilizes gravity 
flow (Charter 2010).  Busse Spring (14325) is located outside of lease Section 8 and feeds two 
large ponds in the lease area. This spring is considered an important source of local water for 
wildlife and livestock. Spring 14415 and associated small pond, is located in Section 8, has a 
low flow rate, but it is considered moderately important. Spring 14535 in Section 8 also has a 
comparatively low and intermittent flow rate. This spring has no improvements, but provides 
some water for vegetation and wildlife. Many of the springs were not rated highly on the basis 
of field observations and rancher value, but provide some water for wildlife. 

Alluvium 

Springs emanate from the alluvium both as seeps and as measurable flow often enhanced by 
piping. Increases in flow rates occur in direct response to precipitation. A number of man-made 
ponds have been excavated into the alluvium, to intercept the water table. ET also causes 
discharge from the alluvial system and is a point of loss. 

Overburden 

The greatest number of springs and greatest total discharge emanates from shallow fractured 
portions of overburden Intervals 2, 4, and 5, with approximate annual volumes of 54, 80, and 67 
ac ft/yr, respectively. Intervals 1, 3, and 6 produced the least water at approximately 0.6, 16, and 
11 ac ft/yr, respectively. Total annual discharge through the spring system in the project area is 
approximately 293 acre feet. 
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Table 3.4-3 Relative Importance of Springs in Coal Lease Area 

Spring Name, 
Number Location (TRS) Elevation 

Flow 
Range 
(gpm) Development 

Relative 
Score* 

Value to 
Ranchers**

14405 6N/27E 8 NESE 4075 Dry – 1.5 None 1 No 
14415 6N/27E 8 SESE 4070 dry - 1.5 small pond 3 Yes 
14535 6N/27E 8 NESW 4000 dry - 0.5 None 1 No 
14555 6N/27E 8 NESW 4070 dry - 0.3 small pond 2 Yes 
16135 6N/27E 22 NWSW 4486 1.0 - 18.0 stream channel flow 2 Yes 
52275 6N/27E 4 SWSE 3960 Dry -1.5nd None 1 Yes 
52355 6N/27E 4 NESW 4038 dry - 2.0 None 2 Yes 
52365 6N/27E 4 NESW 4028 dry None 1 No 
52375 6N/27E 4 SWNE 3950 dry - 0.8 Pond 2 Yes 
53525 6N/27E 10 SENW 4040 dry - 0.5 None 2 Yes 
53535 6N/27E 10 SENW 4040 seep - 0.3 small pond 2 Yes 
53545 6N/27E 10 SENW 4000 dry - 0.1 None 2 Yes 
53225 6N/27E 14 NESW 4113 dry - 0.5 None 2 Yes 
53245 6N/27E 14 SENW 3980 dry - 0.5 None 2 Yes 
71125 6N/27E 22 SENW 4460 seep - 1.0 None 2 Yes 

Springs near the lease boundaries (within 1,000 feet) 
Red Fork 14115 6N/27E 16 SESE 4460 seep - 3.3 None 2 Yes 

Busse 14325 6N/27E 17 NENE 4095 1.0 - 39.0 two large ponds in 
lease area Section 4 

4 Yes 

14655 6N/27E 8 NWNW 4040 seep - 1.0 Pond 2 Yes 
16145 6N/27E 21 NESE 4480 0.3 - 3.5 stream channel flow 2 Yes 
16165 6N/27E 22 SENE 4440 dry - 1.3 None 3 Yes 
16955 6N/27E 18 NENE 3961 dry - 41.8 None 2 Yes 
52165 6N/27E 3 SWSW 3980 pond - 3.3 2 small ponds 3 Yes 
52455 6N/27E 3 NWNW 3840 15.4 – 46.6 Small Pond 4 Yes 
52565 6N/27E 33 SWSE 3960 dry – 0.5 None 1 No 
53125 6N/27E 15 SESW 4400 Seep – 1.0 None 2 Yes 
53175 6N/27E 15 NENE 4038 pond - 12.0 large pond 3 Yes 
53335 6N/27E 13 NWSW 4080 seep - 0.6 None 2 Yes 
53575 6N/27E 10 NENE 3890 seep - 0.8 None 2 Yes 
71115 6N/27E 22 NWNE 4416 1.3 - 9.0 extensive piping to 

stock tanks and 
storage 

impoundments 

4 Yes 

nd - no survey or no data 
*Relative Score - An average derived from relative values (1 through 4) assigned to 12 qualitative observations and range 
variables relating to hydrology, aquatic ecology, vegetation, wildlife and use (adapted from MDSL 1992). 
**The value to rancher information was obtained from each landowner interviewed in 1992 (SPE 2009 Volume 1C Section 
304(5) Appendix 304(5-6) and 304(12) Appendix 304(12)-1).  Updated information obtained in 2010 from Charter (2010) and 
field monitoring observations (SPE 2010). 

Spring occurrence from any particular overburden unit is considered to be a near-surface feature 
associated with flow through a mantle of shallow fractured rocks in the valleys. Groundwater 
flow both downward toward the valleys and through this fractured mantle, which has a relatively 
high hydraulic conductivity. Discharge occurs where groundwater encounters less permeable 
shale and then moves laterally to a discharge point. Discharge water moves down slope and 
eventually re-infiltrates. 



3.0 – Affected Environment 

Bull Mtns Final EA - April 2011.Doc 3-32

Wells 

The well inventory was prepared by obtaining groundwater rights records from the Montana 
Department of Natural Resources and Conservation (MDNRC), by obtaining a well inventory 
from the MBMG, by contacting local landowners, field verification, and by cross-referencing a 
similar inventory conducted by LL&E in 1981. 

The potential source for each private well was determined, where possible, using the total depth 
of the well, the elevation, and the location. Approximately 89 of the private wells were 
completed in the underburden and 11 wells in the overburden. Although state records indicate 
that 12 of the private wells were completed in the alluvium, it seems more likely that these wells 
were completed in the shallow bedrock. None of these "alluvial" wells are located in Rehder 
Creek, and most are located in East Parrot Creek and Fattig Creek. The source for 47 of the wells 
was not determined. A recent overburden solar well installation (2003) was drilled at the head of 
Railroad Creek to 165 feet and produces 9 gpm.  This well provides high quality seasonal water 
for livestock operations in that drainage (Charter 2010).  Total discharge via wells is estimated as 
753 ac ft/yr. Very few supply wells were completed within the overburden, so pumpage is a 
small percentage of the total discharge. However, ET is a mechanism for discharge from near 
surface overburden. 

Mammoth Coal 

Although springs do emanate in the direct vicinity of the Mammoth coal outcrop on the eastern 
flank of the syncline, the percentage of flow due to discharge of groundwater from the coal is 
small. To determine the amount of discharge occurring at the outcrop as a result of through flow 
in the Mammoth coal within Basins 41, 52, 53, and 71, a flownet analysis was completed. 

The flownet construction is based on the potentiometric head map for the Mammoth coal and the 
drafting of "flow tubes" in which equal flow are postulated. Contours of head are slightly 
modified so that head is equal to coal elevation at the indicated boundaries of saturation, 
although the latter boundaries are not well defined. The geometric mean of the Mammoth coal's 
hydraulic conductivities, as determined by testing, was also used in this analysis. 

In the ideal case, where it is assumed that the coal is homogeneous and isotropic, and that 
vertical flow is nearly equal, the flowlines are drawn to construct squares with the potentiometric 
contours. The lengthening of the "squares" down the direction of flow indicates that the coal is 
losing net vertical flow to the northwest, or that permeability is increasing in that direction. 
Smaller "squares" in the southeast imply higher flow rates toward Fattig Creek, due to recharge 
on the limb of the syncline. The results indicate that there is very little discharge to the western 
drainages from the Mammoth coal in the project area as shown on Table 3.4-4. 

Table 3.4-4 Discharge in Watersheds 

Watershed Discharge (GPD) Discharge (GPM) 
Fattig Creek 1,160 0.81 

East Parrot Creek 110 0.08 
West Parrot Creek 670 0.47 
Halfbreed Creek 360 0.25 

Rehder Creek 15 0.10 
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These discharge values for flow from the Mammoth coal are very low. The flow contribution 
predicted from the Mammoth coal to the Fattig Creek drainage basin (0.81 gpm), for example, 
is less than four percent of the average flow from all springs (23.6 gpm) that emanate in the 
vicinity of the Mammoth coal outcrop in this basin. The flow contribution from the coal is a 
small fraction of the total flow because where the coal outcrops in the valleys; it is only a small 
fraction of the fractured and weathered bedrock system in which most of the groundwater 
flows. 

A few stock water wells were completed within the Mammoth coal and account for only a 
small amount of the total discharge from this unit. ET plays a discharge role only at outcrops. 

Underburden 

Springs that issue from the underburden discharge under the same mechanisms as those 
occurring in the overburden and the Mammoth coal, with discharge occurring mainly in 
valleys. Wells constitute another major source of discharge from the underburden. 
Approximately 157 private wells exist within the project area or immediately adjacent to it. 
Most were completed in units below the Mammoth coal or over large intervals that include the 
Mammoth coal. Of the 157 wells in the area, 62 are used for domestic purposes and 95 are used 
for stock water or domestic purposes. 

The average potential discharge of stock wells in the region is about 10 gpm. Slagle (1985) 
estimates that stock wells average approximately 9.4 gpm and are in use about 50 percent of the 
time. If 95 wells are present and used at this rate, the annual discharge by stock wells is 
approximately 720 acre feet.  Field observations indicate that actual usage is considerably less 
than this within the project area. 

Annual pumpage for domestic use can be estimated using per capita consumption and the 
number of persons per household. Per capita consumption was estimated at 150 gallons per day 
with an average household size of 3.2 persons (Slagle 1985). If 62 domestic wells are present in 
the project area and used at this rate, the annual discharge would be 33 acre feet. Total discharge 
from wells, therefore, is estimated to be 753 ac ft/yr; twice the amount discharged by springs. 

3.4.3.5 Baseline Groundwater Levels 

Water level data from these wells were used to generate potentiometric surface maps and 
determine seasonal variability in water levels within the alluvium, overburden, Mammoth coal, 
and underburden. The maps show potentiometric surfaces that are roughly parallel. Areas along 
the flanks of the syncline (western and southern boundary of the project area) are unsaturated. 
Horizontal hydraulic gradients in the project area range from approximately 0.004 to 0.01 ft/ft 
toward the north-northwest. The horizontal gradient appears to level off to approximately 0.002 
ft/ft in the northern part of the area, based on the structural contours on the base of the aquifers. 
Hydraulic heads in each unit increase from zero in the unsaturated portion, through a zone with 
water table conditions, to a maximum of approximately 100 feet of head in the center of the 
syncline. 

Vertical hydraulic gradients have been calculated at four well pairs and eight nests of three wells 
using water level measurements. Vertical hydraulic gradients were calculated by dividing the 
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difference in water level elevation by the difference in the elevation at the base of the screened 
interval for neighboring pairs of wells. 

All vertical gradients trend downward, and range between 0.065 and 0.998 ft/ft. In all cases, 
vertical gradients between wells in overburden Intervals 4 or 5 and wells in the Mammoth coal 
are greater than 0.6 ft/ft. Vertical gradients between wells screened in the Mammoth coal and 
wells screened in the upper portion of the overburden range from 0.06 to 0.3 ft/ft in all pairs. 

Alluvium 

The alluvium is present only in the valley bottoms of the larger ephemeral stream channels, and 
represents an unconfined aquifer within the project area. Twenty five monitoring wells were 
completed in the alluvium. The saturated thickness in the alluvial wells has ranged from zero feet 
in the dry wells to nearly 20 feet. The alluvium cannot be considered a major aquifer in the 
project area due to its limited thickness and areal distribution. However, it is considered 
important because of the recharge/discharge interaction with the shallow bedrock. 

The flow direction in the alluvium is variable. Flow from bedrock into the alluvium occurs in the 
vicinity of springs, either by spring discharge and infiltration at the surface, or directly from 
shallow bedrock into the alluvium. Flow from the alluvium back into bedrock would be 
downgradient from many of the springs. Much of this water may flow in the shallow subsurface 
bedrock and subsequently discharge to the alluvium farther down the drainage. In areas where 
the alluvium is saturated, a significant component of flow would also be through the alluvium, 
down the valley. In areas where shallow bedrock is recharging the alluvium, there is a 
component of flow toward the stream axis, and in areas where the alluvium is losing water to the 
bedrock, there is a component of flow downward and away from the stream axis.  

Overburden 

The overburden has been divided into seven stratigraphic intervals. Water in the overburden is 
believed to exist under both confined and unconfined conditions depending upon the proximity 
to the outcrop and the occurrence of unsaturated zones in the overburden. Water level 
information for the overburden comes from wells, borehole packer tests,-and lithological and 
geophysical logs. These data indicate that water in the overburden exists in perched aquifers, 
with intervening low permeability layers and unsaturated zones beneath. Twelve of the wells in 
the current monitoring program are screened in the lower portion of overburden Interval 5 (the 
sandstone above the Rock Mesa coal). These wells and springs would report from the lower 
portion of Interval 5. The water column height in the Interval 5 overburden wells range from 
zero to 64.7 feet. Flow in overburden Interval 5 is generally toward the north-northwest and 
tends to follow the axis of the synclinal structure at an average gradient of approximately 0.004 
to 0.008 ft/ft. 

Mammoth Coal 

The edge of the unsaturated zone was delineated along the intersection of the contoured 
potentiometric surface and the structural elevation of the base of the Mammoth coal. 
Information from the dry Mammoth coal wells also was used to verify the extent of the 
unsaturated zone. 
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Groundwater in the Mammoth coal is known to exist under both confined and water table 
conditions. These wells are, or were, located within 4000 feet of the Mammoth coal outcrop. The 
overburden thickness in these wells range from a few feet to over 250 feet. Wells located near 
the outcrop have been dry for the entire period of baseline monitoring. The head in the 
Mammoth coal wells typically range from 20 to 100 feet. 

Underburden 

Flow in the underburden is to the north-northwest at a gradient ranging from 0.005 to 0.007 
ft/ft. Groundwater in the underburden is generally under confined conditions. Natural water 
level fluctuations in wells appear to be less than 2 feet. However, due to the low hydraulic 
conductivity of some portions of the underburden, stabilization of water levels after well 
installation or bailing is slow, and perturbations occur on some of the hydrographs.  

Seasonal variability is not readily evident in these hydrographs; however, slight fluctuations may 
be linked to barometric pressure or precipitation. Wells located near the underburden outcrop are 
more susceptible to seasonal effects. 

3.4.3.6 Aquifer Characteristics 

Aquifer tests have been conducted within the Bull Mountains Mine No. 1 project area by 
MBMG and SPE. In total, 75 aquifer tests have been performed (Table 3.4-5). Of these, 55 
were performed by SPE within the project area as part of the baseline monitoring, and 20 
were performed on selected LL&E wells by MBMG personnel. 

Aquifer testing techniques, such as slug, pumping, and recovery tests, have been used to 
determine aquifer characteristics. Average hydraulic conductivity and storativity values in an 
aquifer are best represented as the geometric mean and arithmetic mean, respectively (Dagan 
1989). Hydraulic conductivities (K) determined from the aquifer tests suggest that this 
characteristic tends to be lower in the deeper intervals than in the shallow fractured and 
weathered intervals. 

Table 3.4-5 Summary of Hydraulic Conductivity (K) Results 

Hydrogeologic Unit 
No. of 
Tests 

Geometric 
Mean of K 

(ft/day) 
Min. K 
(ft/day) 

Max. K 
(ft/day) 

Alluvium 7 28 0.075 150 
Shallow Fractured 
Overburden 

7 6.1 1.5 23 

Overburden 13 0.018 0.00061 0.6 
Mammoth Coal 15 0.16 0.011 6.2 
Underburden 33 0.013 0.0012 1.0 

(ft/day = feet per day) 

This is not meant to imply that there is a linear or other fixed mathematical relationship between 
permeability and depth below ground surface such that permeability continues to decrease with 
depth. But the hydraulic conductivity within the shallow bedrock generally is two to four orders 
of magnitude greater than that of the deeper bedrock. This shallow permeable zone may not exist 
in some areas where shale and claystones outcrop or sub-crop beneath saturated alluvium. Where 
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the zone does exist, its depth appears to range from 10 to more than 125 feet below the ground 
surface. 

The available aquifer test data and the hydrogeologic field observations for five of the 1991 
boreholes (62717-12, 62718-19, 62710-03, 62720-07, and 62721-10), and nearby wells and 
springs are grouped (Table 3.4-6) by location and listed in order of increasing depth from ground 
surface. Again, this presentation shows that in many places there are shallow zones of relatively 
high permeability. The rocks below this zone are unsaturated, and the deeper bedrock below the 
unsaturated zone is saturated. Hydraulic conductivities of the deeper bedrock generally are low, 
ranging from two to four orders of magnitude less than those measured in the shallower bedrock. 

Table 3.4-6 Hydraulic Conductivity as a Function of Depth at Selected Sites 
Well 

Borehole 
No. 

Hydrogeologic 
Unit 

Top of 
Tested 

Interval (ft) 

Bottom of 
Tested 

Interval (ft) 
Kh 

(ft/day) Comments 
Site 1 
62717-11 

Alluvium 8.1 13.1 DRY  

62717-13 Overburden 29.5 33.0 1.5E+00  
62717-12 Overburden 31.0 71.0 DRY  
62717-12 Overburden 65.0 190.0 1.6E-02  
62717-12 Overburden 217.0 274.0 5.1 E-03  
62717-12 Mammoth Coal 265.0 304.0 1.1 E-02  
62717-12 Underburden 304.0 367.0 5.6E-03  
62717-12 Underburden 362.0 414.0 1.2E-03  
62717-12 Underburden 362.0 414.0 1.5E-02  
62717-12 Underburden 414.0 466.0 6.3E-03  
62717-12 Underburden 466.0 518.0 3.5E-03  
62717-12 Underburden 466.0 518.0 1.3E-02  
62717-12 Underburden 518.0 570.0 1.8E-02  
62717-12 Underburden 518.0 570.0 9.8E-03  
62717-12 Underburden 583.0 614.0 1.6E-03  
62717-12 Underburden 614.0 645.0 3.5E-03  
62717-12 Underburden 645.0 676.0 8.7E-03  
62717-12 Underburden 676.0 707.0 2.6E-03  
Site 2 
62718-21 

Alluvium 9.5 14.5 DRY  

62718-22 Overburden 39.5 49.5 1.5E+01  
62718-22 Overburden 39.5 49.5 2.3E+01  
62718-19 Overburden 62.0 71.0 DRY  
62718-19 Mammoth Coal 144.0 155.0 7.0E-01  
62718-19 Underburden 159.0 195.0 1.6E-02  
62718-19 Underburden 316.0 327.0 2.8E-02  
62718-19 Underburden 326.0 443.0 9.8E-03  
Site 3 
62720-03 

Alluvium 0.0 13.0 Saturated Not tested, interval 
cased during drilling; 
Spring 17315 

62720-03 Overburden 29.0 99.0 DRY  
62720-03 Overburden 287.0 297.0 DRY  
62720-03 Mammoth Coal 299.0 309.0 DRY  
62720-03 Underburden 309.0 379.0 4.4E-03  
62720-03 Underburden 653.0 703.0 4.5E-01  



3.0 – Affected Environment 

Bull Mtns Final EA - April 2011.Doc 3-37

Table 3.4-6 Hydraulic Conductivity as a Function of Depth at Selected Sites 
Well 

Borehole 
No. 

Hydrogeologic 
Unit 

Top of 
Tested 

Interval (ft) 

Bottom of 
Tested 

Interval (ft) 
Kh 

(ft/day) Comments 
62720-03 Underburden 653.0 703.0 2.9E-01  
Site 4 
62720-07 

Alluvium 0.0 0.0 DRY  

62720-07 Overburden 10.0 20.0 Saturated Not tested; cascading 
water, interval cased 
during drilling; Spring 
17685 

62720-07 Overburden 69.0 77.0 DRY  
62720-07 Overburden 80.0 88.0 DRY  
62720-07 Overburden 117.0 234.0 1.3E-02  
62720-07 Mammoth Coal 345.0 356.5 1.8E-02  
62720-07 Underburden 360.0 371.5 1.7E-02  
62720-07 Underburden 448.0 522.0 2.8E-03  
Site 5 
62721-10 

Overburden 105.6 26.1 4.9E+00 Water cascading from 
interval 

62721-10 Overburden 105.6 126.1 7.5E+00  
62721-10 Overburden 179.0 212.0 6.1 E-04  
62721-10 Overburden 219.0 241.0 2.3E-03  
62721-10 Overburden 241.0 251.0 Dry  
62721-10 Overburden 325.0 365.0 Dry  
62721-10 Overburden 365.0 407.0 Dry  

DRY=test section is dry 

Alluvium 

Hydraulic conductivity of the alluvium range from 0.075 to 150 ft/day based on six slug tests 
and one aquifer test. The geometric mean of the data is 28 ft/day. Transmissivity varies from 
0.4 to 1420 ft2/day due to variations in saturated thickness. The pumping test conducted in well 
21-01 indicated that the alluvium in places could sustain a significant yield (greater than 10 
gpm). 

Overburden 

Twenty aquifer tests have been conducted in the overburden. Seven tests were conducted in the 
shallow fractured and weathered system, and the remaining 13 were performed in the deeper 
overburden. Hydraulic conductivities in the shallow fractured and weathered system range 
from 1.5 to 23 ft/day. The geometric mean of these data is 6.1 ft/day. In addition, cascading 
water from this shallow zone has been observed in a number of boreholes. However, these 
zones were often cased-off to facilitate drilling and, therefore, not tested. 

Generally, rocks in the deeper overburden have very low permeabilities. Hydraulic 
conductivities range between 0.00061 ft/day to 0.6 ft/day with a geometric mean of 0.018 ft/day. 

The reported storativity values in the project area range from 1x10-3 to 1x10-6 with an 
arithmetic mean of 5x10-4. These values are typical of confined aquifers. Greater storativity 
values can be expected in the overburden, particularly in shallow fractured and weathered 
bedrock, where this system is often unconfined. 
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Mammoth Coal 

Fifteen slug and aquifer tests have been performed on the Mammoth coal.  Hydraulic 
conductivity varies from 0.011 ft/day to 6.2 ft/day. The geometric mean of these data is 0.16 
ft/day. Higher values appear to occur near outcrops where the coal may be more fractured and 
weathered.  Transmissivities vary (based on the thickness of the coal) from 0.21 ft2/day to 28 
ft2/day. 

Comparison of this average K value with the lower intervals of the overburden suggests that 
the coal is generally more permeable than the deeper overburden. Storativity values range 
from 1x10-3 to 6x10-6, which are typical for confined conditions (Freeze and Cherry 1979). 

Underburden 

Thirty-three slug and aquifer tests have been performed in the underburden. Values for hydraulic 
conductivities are generally low, ranging from 0.0012 ft/day to 1.0 ft/day. The geometric mean 
for these data is 0.013 ft/day. 

Some of the massive, fluvial channel sandstones in the underburden have the potential to 
produce sustained yields exceeding 10 gpm. Aquifer recovery test data collected from well 
62720-03 yielded a transmissivity of about 22 ft2/day. The aquifer reached steady-state 
conditions during a 16-hour test. 

Private wells nearby completed in the underburden also have the capabilities of producing 
sufficient water for stock watering and domestic purposes. Most of the private domestic and 
stock wells in the area were completed in the underburden. These wells are all considerably 
deeper than most of the monitoring wells, and they are screened across larger intervals. Thus, the 
private wells encounter more sandstone units, some of which are thicker and higher yielding than 
those immediately beneath the Mammoth coal. 

Calculated storativity values range from 0.1 to 4x10-6 with a mean of 0.02. The typical storativity 
values for confined aquifers range from 5x10-3 to 5x10-5, while storativity values for 
unconfined aquifers usually range from 0.01 to 0.30 (Freeze and Cherry 1979). 

3.4.3.7 Water Quality 

Water quality data are available from numerous wells and springs located throughout the 
project area. With some exceptions, seasonal variability is not evident in the major ion 
concentrations, and in no case is it a factor in the suitability of water for various uses. 

Springs 

The water quality of the springs is quite variable and is dependent on the residence of time of the 
water in various lithologic units, the position of the spring in a particular drainage basin; and for 
some parameters, such as pH, carbonate, and potassium, the season during which the sample was 
collected. 

Total dissolved solids (TDS) concentrations for all of the spring waters range from 226 mg/L to 
6030 mg/L with a mean concentration of 1118 mg/L; sulfate concentrations range from 11 mg/L 
to 3020 mg/L with a mean concentration of 466 mg/L; and the laboratory pH range from 7.1 to 
10.0 with a mean of 7.9. The pH of 10.0 represents a single reading from ponded waters at 41125 
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in July 1990, and is confirmed by field measurement. Except for this measurement, the highest 
laboratory pH measurement is 8.9.  

Of the sampled springs, only 16135, 41215, 52525, and 71115 have met the National Secondary 
Drinking Water Standards of 500 mg/L for TDS and 250 mg/L for sulfate. Spring 41215 issues 
from overburden Interval 1. Springs 16135, 52525, and 71115 issue from overburden Interval 2. 
Water from all other springs, including all springs within the permit area, have exhibited TDS 
and sulfate concentrations in excess of these standards on at least one occasion, and are not 
suitable for domestic use. 

Only six springs, including the four mentioned above, and 16355 and 16365 have met the 
criterion for Montana Class I groundwater (Table 3.4-7) with a specific conductance of less than 
1000 micromhos/cm in all samples. Specific conductance of seven springs (11185, 41125, 
41335, 41625, 51255, 53225, and 53485) has exceeded the criterion for Class II groundwater 
(specific conductance of 1000 to 2500 micromhos/cm) on at least one occasion, and is therefore 
Class III groundwater. Class III groundwater is not considered suitable for livestock or 
agriculture. With the exception of these springs, water from all other springs is classified as 
Class II groundwater. 

Table 3.4-7 Classification of Groundwater (ARM 16.20.1002) 
A. Class I groundwater is generally suitable for public and private water supplies, culinary and food 

processing purposes, irrigation, livestock and wildlife watering, and for commercial and industrial 
purposes with little or no treatment.  Class I groundwater has a specific conductance of less than 1000 
micromhos/cm at 25° C. 

B. Class II groundwater is generally marginally suitable for public and private water supplies, culinary and 
food processing uses and are suitable for irrigation of some agricultural crops, for drinking water for 
most wildlife and livestock, and for most commercial and industrial purposes.  Class II groundwater may 
be used for municipal or domestic water supplies in areas where better quality water is not readily 
available.  Class II groundwater has specific conductance ranging from 1000 to 2500 micromhos/cm at 
25° C. 

C. Class III groundwater is suitable for some industrial and commercial uses and as drinking water for some 
wildlife and using special water management practices.  In some cases Class III groundwater is the only 
economically feasible source for municipal or domestic water supplies.  Class III groundwater has 
specific conductance ranging from 2500 to 15,000 micromhos/cm at 25° C. 

D. Class IV groundwater may be suitable for some industrial, commercial and other uses, but are unsuitable 
or, for practical purposes, untreatable for higher class beneficial uses.  This groundwater has specific 
conductance greater than 15,000 micromhos/cm at 25° C. 

 

For the most part, the plotted cation/anion ratios for all samples from each individual spring 
show relatively little variation. Plots showing the variability of concentration over time for the 
major cations and anions (carbonate, bicarbonate, sulfate, sodium, potassium, magnesium, and 
calcium), and for pH and total dissolved solids. These plots illustrate both the wide range of 
compositions between springs, and the general consistency of water quality in individual springs 
over time. 

A subtle, but consistent seasonal trend is evident in pH values, with the highest values seen in 
midsummer, and fluctuation over a range of approximately 0.4 pH units at individual springs. A 
corresponding trend is seen in carbonate concentrations, which were detected most frequently 
and at the greatest concentrations in the summer. All samples in which carbonate was detected 
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had a pH of 8.4 or greater. Seasonal fluctuations of less than 3 mg/L are also evident in 
potassium concentrations. Anomalously high potassium values were observed in several springs 
(11185, 41125, 17515, and 17315) in July and October 1990. Fluctuations in bicarbonate 
concentrations have been seen in some springs, particularly 11185, 17185, 17315, 17515, 41125, 
52225, and 52355. These fluctuations do not appear to be seasonal and do not correlate with 
fluctuations in pH. Significant seasonal trends are not evident for other parameters, and do not 
affect the suitability of the water for various uses. 

Some anomalous samples are evident in these plots. In particular, the anomalously high pH and 
HC03 values in July 1990 were observed at spring 41125, and anomalously low concentrations 
for multiple parameters were observed at spring 17315 and 17515 in July 1990. Some variability 
in composition should be expected from spring samples. In additions to changes in flow rate and 
conditions at the surface (some springs are variously flowing, ponded, or frozen) many springs 
are developed to some degree, and any recent activity near a spring is likely to stir-up sediment. 
Incomplete mixing of ponded waters and stirred-up sediments can be expected to be variable at 
each visit, and to affect water quality. 

It is believed that spring water is a combination of water discharging from various strata and the 
alluvium, and local recharge from infiltration of precipitation. Spring water quality varies 
between surface water basins. Within a particular basin, ion concentrations tend to increase down 
gradient in response to increased residence time. 

Alluvium 

Alluvial water in the project area is generally of a magnesium-sulfate composition with relatively 
low TDS. TDS concentrations in the alluvium range between 493 mg/L and 1850 mg/L with a 
mean concentration of 1184 mg/L. Sulfate concentrations range from 143 mg/L to 1000 mg/L 
with a mean of 535 mg/L. The laboratory pH range from 6.5 to 8.3 with a mean of 7.8. TDS 
concentrations in all alluvial wells and sulfate concentrations in most alluvial wells exceed 
National Secondary Drinking Water Standards of 500 mg/L and 250 mg/L, respectively. Under 
the Montana Groundwater Classification, all water is suitable for livestock and agricultural uses 
(Class II or better). Magnesium is consistently the dominant cation, and bicarbonate and sulfate 
are the dominant anions. Concentrations of bicarbonate and sulfate are approximately equivalent 
in the other alluvial wells. 

Extensive development of alluvial aquifers is limited by their areal distribution and saturated 
thickness. 

Overburden 

Twenty-two wells are currently used to monitor overburden water qualities. Historical baseline 
water quality analyses are also available. Water quality in the overburden is highly variable. No 
single cation is consistently dominant in the overburden water; sulfate anions tend to be 
present in slightly greater proportions than bicarbonate anions. 

Water in most overburden wells is relatively poor in quality due to sulfate and/or TDS 
concentrations which exceed the National Secondary Drinking Water Standards of 250 mg/L 
sulfate and 500 mg/L TDS. Water in all of these wells is Class II groundwater. As a result, 
current baseline data TDS concentrations in the overburden range between 250 and 2700 mg/L 
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with a mean concentration of 1143 mg/L. Sulfate concentrations range between 12 mg/L and 
1410 mg/L with a mean concentration of 457 mg/L. The pH values range between 6.8 and 8.7 
with a mean value of 7.7. 

Water in all of the deeper overburden wells is suitable for livestock and for most agricultural 
uses. Only a few wells contain water that is suitable for domestic use and is classified as Class I 
groundwater. Wells 30-2 and 62721-10W were constructed to intersect the upper portions of the 
overburden, in order to monitor the shallow sources of a number of springs (71115, 71125, 
16135, and 16145).  Wells 30-2 and 62721-10W, and Springs 71115 and 16135 exhibit similar 
good water quality. A pumping test conducted in well 62721-10W indicates that this portion of 
the shallow overburden is capable producing more than 10 gpm of water. 

Water from other overburden wells should not be used for irrigation, as they exhibit high sodium 
adsorption ratios (SAR), in excess of the Montana limit of 18 for irrigation water. SAR has 
significance mainly in respect to the suitability of water for irrigation.  Water with high values of 
SAR have a tendency to donate sodium to the soil and gain calcium and magnesium in exchange 
(Hem 1989). This process makes the soil progressively more unsuitable for agriculture, and 
therefore water with high SAR is not desirable for use in irrigation. Most wells in the project area 
have water suitable for irrigation. 

The composition of water quality samples from overburden wells is diverse, even among wells 
screened in the same interval. The four wells screened in overburden Interval 5 (a thick 
sandstone overlying the Rock Mesa coal) all exhibit widely differing water qualities, ranging 
in composition from sodium-magnesium-bicarbonate to sodium-sulfate to calcium-magnesium-
sulfate. 

Mammoth Coal 

Fourteen wells are being used to monitor the Mammoth coal. Historical baseline data are also 
available for twelve other Mammoth coal wells located within the project area. Generally, 
sodium and sulfate are the predominant ions in water obtained from most of the Mammoth coal 
monitoring wells. TDS and sulfate concentrations overall tend to be slightly greater than those 
observed in the overburden. Concentrations ranged from 862 mg/L to 2970 mg/L for TDS and 
251 mg/L to 1690 mg/L for sulfate. All samples exceed the National Secondary Drinking Water 
Standards of 500 mg/L TDS and 250 mg/L sulfate. All groundwater samples from Mammoth 
coal wells are Class II or Class III groundwater types. The Class III wells are not suitable for 
livestock watering and high SAR values would limit the use of water from many of the wells for 
other agricultural purposes such as irrigation. 

The mean TDS concentration in the Mammoth coal is 1608 mg/L.  The mean sulfate 
concentration is 798 mg/L. The pH values range from 7.0 to 9.8 with a mean value of 8.1. It 
appears that calcium and magnesium concentrations tend to be greater in those wells closest to 
the coal outcrop. However, this is not a universal rule, and other factors such as possible fracture 
flow from overlying sources may also influence Mammoth coal water quality. 

Underburden 

Most of the underburden monitoring wells were installed to monitor the groundwater in rocks 
immediately below the Mammoth coal; therefore, most of the underburden water quality, data 
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are from this zone. Generally, the underburden in this stratigraphic position is composed of 
interbedded thin channel sandstones associated with crevasse splays, and overbank and 
floodplain deposits of siltstone and shale. Although saturated, these rocks have low hydraulic 
conductivities. 

Monitoring well 62720-03, however, was completed in a massive fluvial channel sandstone 
encountered approximately 350 feet below the Mammoth coal. The hydraulic conductivity of 
this 50 foot thick sandstone is relatively high and a pumping test showed that this well is capable 
of sustaining a yield of more than 10 gpm. This well was installed to demonstrate the usability of 
the underburden as a source of replacement water for impact mitigation. 

The quality of the water in the underburden is very similar to that in the Mammoth coal. Sulfate 
is the dominant anion while sodium tends to be the primary cation. Calcium and magnesium rich 
water also exists. These wells are located beyond the outcrop of the Mammoth coal and have 
very shallow completion intervals. 

As with the coal water, TDS and sulfate concentrations in the underburden water exceed the 
National Secondary Drinking Water Standards of 500 mg/L and 250 mg/L, and they are 
classified as Class II and III type water. The iron standard of 0.3 mg/L has been exceeded in 
water samples from a number of the monitored wells; however, iron concentrations from some 
of these wells also have fluctuated to below the standard in other samples. For unknown 
reasons, both arsenic and mercury standards were exceeded, and lead was elevated in the 
sample collected from well 62719-1 by LL&E in 1981. 

The water sample collected from 62720-03 has a TDS concentration of 1390 mg/L, 
conductivity of 1620 mmhos/cm, sulfate of 693 mg/L, and pH of 7.8. The TDS concentrations 
in water samples from the upper portion of the underburden range from 943 mg/L to 4520 
mg/L with a mean concentration of 2139 mg/L. Sulfate concentrations range from 216 mg/L to 
2680 mg/L with a mean of 1121 mg/L. The pH values range from 6.4 to 9.1 with a mean value 
of 7.8. 

Many underburden wells can be classified as acceptable for livestock use only, but others are 
Class III. High SAR values in several of the wells limit their application for agricultural 
purposes. However, many wells have SAR values acceptable for irrigation use. 

3.4.3.8 Conceptual Groundwater Model 

The water geochemistry of the project area suggests that most groundwater flow occurs in the 
shallow fractured bedrock and the alluvium. It is uncertain as to why these shallow fractured 
zones exist. One explanation may be that the fracturing occurs due to the relief of compressional 
stress in valleys as overlying rocks are removed by erosion. Weathering then works to enhance 
the shallow fracturing. The extent of fracturing in any particular bedrock unit is dependent on the 
lithology of the unit. For instance, fractures in sandstone would have a greater tendency to 
remain open than fractures in a shale, which would tend to close due to shale's more plastic 
nature. Understanding groundwater flow in the shallow mantle of fractured bedrock, and the 
interaction of the groundwater in this zone and the alluvium are the keys to interpreting the 
groundwater flow system. 
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In the fractured bedrock mantle, groundwater derived from this zone, the alluvium, and the 
deeper bedrock units undergoes mixing. The mantle is also a conduit for groundwater flow. In 
general, groundwater from the shallow bedrock flows toward the fractured mantle and then flows 
down gradient in the fractured rock. 

Water discharge via springs occurs where the downward flow is interrupted by shale which 
forms an impermeable barrier to prevent further downward migration.  Spring flow occurring at 
these points recharges the alluvium.  The discharged groundwater flow then continues as surface 
flow or as through flow in the shallow alluvium.  Surface and shallow groundwater flow in the 
alluvium cease and the fractured mantle is recharged when the stream or saturated alluvium 
crosses a contact between underlying shale and a more fractured bedrock unit, especially in 
sandstone. 

Nine hydrogeologic examples found in the field illustrate this conceptual model. 

 The Litsky Spring (17415) area including the valley in the vicinity of monitoring wells 
62718-21, and -22 provide examples of the alluvium being unsaturated because the 
groundwater has drained into the underlying more permeable bedrock. The alluvial wells 
at both of these locations are dry, while the shallow bedrock wells contain water. These 
shallow bedrock wells were completed in sandstones underlain by less permeable or dry 
claystones and shale. 

 The pumping test conducted at shallow bedrock well 62718-22 indicated that this zone is 
capable of producing as much as 30 gpm (K of 23 ft/day). The value of 6.0 x 10-1 ft/day 
obtained by slug testing monitoring well 62720-09 is not representative of the shallow 
bedrock above Litsky Spring. Examination of the lithologic log and the well completion 
form shows that the well was completed with five feet of screen, and that most of the 
screen was placed opposite the underlying claystone, with only a couple of feet extending 
into the shallow sandstone aquifer. It is doubtful, therefore, that test results are 
representative of the aquifer's true hydraulic characteristics. 

 Monitoring well 62721-10W was completed in the Fattig coal and the sandstone below it. 
Water in this zone is perched on shale that tested dry during the packer tests. Borehole 
62721-09, drilled in 1990 in the vicinity of this well, encountered cascading water 
coming from the same shallow fractured bedrock unit. The pumping test conducted at 
well 62721-10W indicated that this zone is capable of producing approximately 10 gpm 
(K of 7.5 ft/day). 

 At borehole 62717-12, the shallow bedrock (less than 41 ft) has hydraulic conductivity 
two to three orders of magnitude higher than the deeper bedrock units. The water in this 
shallow zone is perched above dry shale and discharges into nearby Cold Water Spring 
(16655). 

 There are shallow zones of relatively high permeability, underlain by unsaturated rocks. 
Below this unsaturated zone all of the rocks are saturated. Hydraulic conductivities of the 
deeper bedrock generally are low, ranging from two to four orders of magnitude less than 
those measured in the shallower bedrock. 

 Discharge at Cold Water Spring (16655) issues from the sub-crop of the Matt coal and an 
overlying sandstone. 
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 The Matt coal varies in degree of saturation. The Matt coal is dry at a depth of 75 feet 
below ground surface (fbgs) in monitor well 62720-07W, and a packer test on the Matt 
coal in borehole 62721-10W showed it was dry at a depth of 365 fbgs. The Matt coal is 
saturated in monitor well 2-02 at a depth of 217 fbgs with a hydraulic conductivity of 
only 0.01 ft/day; however, at 62717-13 the Matt coal is part of the shallow fractured and 
weathered bedrock. It has a K value of at least 1.5 ft/day. 

 Spring 17315 includes a man-made pond excavated into the alluvium, which intercepts 
the water table. During the drilling of the borehole for well 62720-03, water was 
encountered at the contact of the alluvium and the bedrock, as would be expected given 
the presence of alluvial spring 17315. The geophysical and the geologist logs for this hole 
indicate that the shallow bedrock in this area is composed of interbedded shale and 
siltstones. The packer test of this bedrock interval showed it to be unsaturated. 

 The distribution of groundwater quality parameters indicates that spring water originates 
from recharge to a basin and is controlled by local rather than regional groundwater flow. 
The dissolved constituents in the spring water increases down gradient in both basins. 
However, comparison of water quality of intra-basinal springs indicates a similarity in 
overall type of water and dissimilarity to the water quality of springs in other basins. 

 The chemical evolution of the groundwater indicates that there is considerable mixing of 
water in the shallow bedrock and within the alluvium. 

 The most direct evidence of fracture controlled permeability comes from observations 
made at a number of locations where water cascaded into boreholes from narrow zones 
encountered during drilling. A direct visual example of this was documented in 
November 1991, during the drilling of the monitoring piezometers.  

 Piezometers 72716-01 through 72716-03 were installed in one borehole. These 
piezometers are located beyond the outcrop of the Mammoth coal, therefore, 72716-01 
and 72716-02 were completed in the underburden. During the drilling of this borehole, 
water was seen gushing from fractures in the shallow underburden bedrock. The 
observation supports the theory that groundwater flow may be controlled by flow 
through fractures in the shallow bedrock (in this case underburden) 

 Piezometer 72716-03 was completed in the alluvium, and was dry; piezometer 72716-
02 was completed across the fractured underburden zone; and piezometer 72716-01 was 
completed in the massive sandstone beneath the fractured zone. 

To further verify this conceptual groundwater model, several baseline modeling efforts were 
undertaken. These were: 

 A water balance or catchment yield model. This model estimated evapotranspiration and 
runoff for a gauged basin to characterize infiltration to bedrock. 

 A groundwater mass balance model. This was a spreadsheet model which balanced 
infiltration or recharge rates, withdrawal from wells, and spring flow against flow 
calculated from hydraulic assumptions. The results of this model were used to predict 
infiltration recharge to the mine, and define baseline conditions for modeling of mine 
impacts. 
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 A MODFLOW numeric model to simulate steady state conditions and predict impacts of 
dewatering the flow into the mine (see Chapter 4 discussion).  

 A flow net analysis of the Mammoth coal. This evaluated steady state flow through the 
Mammoth coal and provided estimates of discharge along the coal's sub-crop in major 
drainages in the project area. 

Conclusions from the various baseline modeling efforts are: 

 Recharge of the bedrock occurs horizontally along the outcrops and vertically through 
this material. Under the Groundwater Mass Balance assumption that all recharge is 
vertical, approximately 35 percent to as high 65 percent of the recharge would flow 
through the entire vertical section. The remaining recharge moves through the system 
laterally. 

 Lateral flow in overburden is approximately 10 times the vertical flow with horizontal 
hydraulic conductivities being three orders of magnitude higher than vertical. This allows 
for discharge of groundwater into the shallow weathered, fractured, mantle and to 
springs. 

 Parts of the overburden hydrogeologic system are unsaturated and this reduces the 
effective vertical permeability of the system. The modeling suggests that vertical flow 
rates are higher in some areas than others. This is due the unsaturated nature of the 
overburden including the clinker and the presence of some perched systems. 

 The difficulty in calibrating the numerical model, MODFLOW, to the site conditions is 
consistent with the site conceptual model or having a shallow flow system with horizons 
of unsaturated bedrock. 

Finally, horizontal flow in the Mammoth coal is generally along the syncline axis toward the 
northwest. Flow rates are small (between 150 to 1160 gpd depending on the drainage) and 
suggest that springs which appear to originate from the coal are fed from the shallow fractured 
system which comprise the valleys. 

3.4.4 Surface Water Resources 

The proposed coal lease area lies within the upper reaches of Rehder, Fattig and Railroad Creek 
drainage basins. All of the existing mine facilities are located in Rehder Creek. No other 
drainages would be affected by the proposed federal mining activities within the project area. 

The streams of the coal lease area are ephemeral drainages which may be classified as prairie 
streams. The topography of the project area is characterized as mountainous terrain with broad 
valleys. The surrounding elevations range from 4750 feet at the top of Dunn Mountain to 3700 
feet in the lower reaches of Rehder Creek. Average annual precipitation and snowfall for the 
period 1914 to 2008 at Roundup and Billings are 12.07 and 13.55 inches, respectively. 

3.4.4.1 Drainage Basin Characteristics 

Drainage networks in the project area display dendritic drainage patterns characteristic of flow 
through relatively flat-lying strata. The watersheds contain both forested and open grassland 
slopes. The coal lease area contains drainage basins in Rehder, Fattig and Railroad creeks and 
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the project area contains drainage basins in Halfbreed, East Parrot, Dutch Oven, Pompey's Pillar, 
and Razor creeks. 

Table 3.4-8 is a list of basin characteristics for major drainage basins within the project area. 
Drainage basins or portions of drainage basins identified within the project area range in size 
from 30 acres for Dutch Oven Creek to 23.1 mi2 (14,825 acres) for Rehder Creek. Within the 
coal lease area, Rehder Creek and Fattig Creek have the largest drainage areas, greatest stream 
lengths, lowest basin slopes, greatest sinuosity indexes, and greatest times of concentration. 
These observations indicate that relative to the other drainage basins, Rehder Creek and Fattig 
Creek have the greatest degree of meandering and the slowest response to precipitation events.  

The lower segments of these two creeks are best characterized as mature channels formed in 
alluvial valleys and are formed by deposition of sediments eroded from the upper portions of 
the drainage. 

3.4.4.2 Stream Classification 

There are no perennial streams within the project area. The nearest perennial stream of 
consequence is lower Halfbreed Creek which flows into the Musselshell River approximately 18 
miles to the north. However, some drainages within the project area contain perennial, 
intermittent and ephemeral reaches, which vary from year to year depending upon precipitation 
received in the drainages. These perennial reaches are associated with significant spring flow 
which originates from the upper overburden zones surrounding Dunn Mountain. Outcrop of 
springs provide water to the surface, and depending on the channel morphology at the outcrop 
location, the water may flow on the surface for some distance or is absorbed into the 
alluvium/colluvium. Generally, surface drainage from the project area may be classified as 
ephemeral flow. 

3.4.4.3 Channel Morphology 

Channel morphology cross-sections were measured at each of the twelve surface water gaging 
stations. Channel morphology for various drainages within the project area can best be described 
by channel width/depth ratios as reported in Table 3.4-9. Mature drainage basins such as lower 
Rehder and Fattig creeks have stream channels with high width/depth ratio values and are 
relatively stable in terms of channel erosion. These streams are characterized as shallow, wide 
channels which dissipate their energy by eroding laterally to form larger and new meanders. 
Young drainage basins such as upper Railroad Creek (station 71426) have lower width/depth 
ratio values and are relatively unstable in terms of channel erosion. Streams in these drainages 
are characterized as deeper, narrow channels which dissipate their energy by eroding downward 
rather than laterally. These younger basins are characterized by steep-walled, V-shaped valleys 
that contain streams with a current flowing down a steep irregular slope, often over riffles and 
rapids. The channels are rocky and contain little sediment. 

General observations within the project area indicate that erosion (scouring) has taken place 
along the steeper drainages within the project area (such as in the headwater drainages of upper 
Rehder and Fattig creeks) while the deposition of fine grained sediment is occurring along the 
flat drainages in lower Rehder Creek. The classification of recent stream deposits in lower  
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Table 3.4-8 Study Area Drainage Basin Characteristics 
Drainage Basin 

Subbasin 
Drainage Area 

(acres) 
Basin Relief 

(feet) 
Stream Relief 

(feet) 
Stream Length 

(miles) 
Mean  

Slope % 
Mean Slope 

ft/mile 
Time of 

concentration 
Sinuosity 

index 
Weighted 
Curve # 

Rehder Cr. Basin 14,825 1,080 1,080 9.09 2.25 119 2.26 1.16 78 
Subbasin 11 4,760 805 238 5.25 0.84 45 1.30 1.24 73 
Subbasin 12 3,300 640 400 4.28 1.77 93 1.16 1.15 77 
Subbasin 13 311 260 150 1.06 2.68 142 .33 1.0 78 
Subbasin 14 2,388 840 780 4.55 3.25 171 1.12 1.0 78 
Subbasin 15 583 395 255 1.74 2.78 147 .49 1.0 79 
Subbasin 16 1,240 800 780 3.52 4.20 222 .85 1.0 84 
Subbasin 17 2,986 814 770 4.17 3.50 238 1.03 1.0 76 
Halfbreed Cr. Basin 2,110         
Subbasin 21 1,230 NA NA NA NA NA NA NA 78 
Subbasin 22 880 NA NA NA NA NA NA NA 78 
East Parrot Cr. Basin 5,998         
Subbasin 41 5,998 NA NA NA NA NA NA NA 78 
Fattig Cr. Basin 11,898 NA NA NA NA NA NA NA 76 
Subbasin 51 4,298 NA NA NA NA NA NA NA 78 
Subbasin 52 2,832 885 825 3.79 4.12 218 .89 1.04 73 
Subbasin 53 4,768 910 690 4.28 3.05 161 1.01 1.0 78 
Dutch Oven Cr. Basin 30         
Subbasin 61 30 NA NA NA NA NA NA NA 78 
Railroad Cr. Basin 3,315         
Subbasin 71 2,377 NA NA NA NA NA NA NA 84 
Subbasin 72 938 NA NA NA NA NA NA NA 84 
Pompey’s Pillar Cr. Basin 210         
Subbasin 81 210 NA NA NA NA NA NA NA 84 
Razor Cr. Basin 2,057         
Subbasin 91 359 NA NA NA NA NA NA NA 84 
Subbasin 92 1,428 NA NA NA NA NA NA NA 84 
Subbasin 93 270 NA NA NA NA NA NA NA 73 
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Rehder Creek is a silt loam indicating high percentages of silt and clay. The classification for 
stream deposits in the headwaters of upper Rehder Creek is sandy loam and gravel indicating an 
environment of erosion as opposed to deposition. 

Site observations and results of the channel morphology study indicate that the landforms and 
drainage networks within the project area appear to be stable under existing environmental 
conditions. There is little evidence of widespread accelerated erosion except in the steep areas of 
Dunn Mountain. The major stream channels do not appear to be undergoing extensive active 
gullying except around dams placed across an alluvial channel. 

3.4.4.4 Drainage Basin Sediment Yields 

An analysis of baseline sediment loss within the affected drainage basins was attempted using 
the Modified Universal Soil Loss Equation (SPE 2009). The mean suspended solids values 
collected from these samples were 994 mg/L. A relative measure of sediment yield can also be 
made through determination of soil erodibility. The affected area drainage basins were ranked 
from low to high in soil erodibility based on weighted K factors. The K factors were determined 
from the Musselshell County Soil Survey (SCS 1989). All of the drainage basins examined in the 
Rehder, Fattig, and Railroad Creek drainages have been classified as having high soil 
erodibilities (Table 3.4-9). 

3.4.4.5 Spring Outcrop Flow 

Approximately 141 springs and seeps are monitored for the Bull Mountains Mine No. 1 program 
in the project area.  Figure 3.4-1 shows locations of these water resources. The shallow alluvium 
or colluvium and bedrock outcrops in the project area are generally conducive to natural spring 
discharges. As discussed in the groundwater section above, these springs are an expression of 
groundwater as the geologic units outcrop.  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 landowner manipulation of the drainage for 
livestock use. This landowner manipulation has a dominate effect on surface flow as indicated at 
the major springs in the project area including 14325 (Busse Water), 17415 (Litsky), and 16655 
(Cold Water).  At these locations, embankments have been constructed across the drainages to 
form ponds which impound water for livestock. These ponds control downstream drainage and in 
some cases (17415 Litsky) the ponds are large enough to eliminate downstream flow. Spring 
flow contribution has been measured from each of the springs in the project area. 

3.4.4.6 Surface Water Flow 

Flow at all of the surface stations is seasonal and limited to snowmelt runoff during the 
April/May period and significant rainfall events during the summer months. This limited flow 
indicates the ephemeral nature of the drainages in the project area. 

Baseline peak flow and runoff volumes for drainage basins were estimated utilizing multiple 
regression equations developed by Omang et al. (1986) for the project area. The values reported 
in Table 3.4-10 were determined using procedures outlined in the report. Peak flow and runoff 
volumes were determined for each of the drainage basins for the 24-hour storm with recurrence 
intervals of 2, 5, 10, 25, 50, and 100 years. Results of this analysis are presented in Table 3.4-10.  
 



3.0 – Affected Environment 

Bull Mtns Final EA - April 2011.Doc 3-49

Table 3.4-9 Channel Morphology Characteristics 

 Station Number 

Channel Width (ft) Channel Depth (ft) Width/Depth 
Ratio 

Cross Sectional 
Area (ft2) 

Weighted 
K Factor 

Soil 
Erodibility Min Max Avg Min Max Avg 

Lower Rehder 11756 14 200 92 .89 4.68 2.94 31.29 225.66 .37 high 

Lower Rehder 11256 24 40 32 .41 4.08 2.15 14.88 45.19 .37 high 

Lower Rehder 12456 12 16 13 .43 1.86 1.07 12.15 9.45 .37 high 

Upper Rehder 12186 6 20 14 .46 2.19 1.08 12.96 9.25 .37 high 

Upper Rehder 15116 12 24 17 .17 2.44 1.05 16.19 17.96 .37 high 

Upper Rehder 16956 16 30 21 .32 2.19 1.43 14.69 16.42 .37 high 

Upper Rehder 17516 10 30 18 .92 2.19 1.54 11.69 8.66 .37 high 

Upper Fattig 52786 6 150 34 .55 2.41 1.43 14.89 12.67 .37 high 

Lower Fattig 52996 17 250 48 .66 4.53 2.84 26.90 26.76 .37 high 

Upper Fattig 53486 12 48 18 .43 3.65 1.27 15.63 19.21 .37 high 

Upper Fattig 53796 14 150 23 .36 3.28 1.53 19.71 22.46 .37 high 

Railroad 71426 4 25 11 .40 1.95 1.18 9.32 6.55 .37 high 
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Table 3.4-10 Estimated Peak Flow for Study Area Gaging Stations 
Gaging Station Data 

Gaging Station A (SQ MI) E (FT) S Gf 
11756 19.98 3680 0.62 0.9 
11256 12.43 3800 0.74 0.9 
12456 2.68 3800 0.860.9 0.9 
12186 1.04 3880 1.34 0.9 
16956 1.88 3960 1.88 0.9 
17516 4.04 4000 0.77 0.9 
52786 4.22 3730 1.00 0.9 
52996 11.93 3680 1.10 0.9 
53486 3.72 3780 1.90 0.9 
53796 7.02 3700 0.70 0.9 
71426 1.36 3940 1.84 0.9 

A=Drainage Area  E=Avg Basin Elev S= Slope Gf=Geographical Factor 

Peak Discharge Estimates (CFS) 
Gaging 
Station 

Recurrence Interval 
50 20 10 4 2 1 

11756 97.0 290.3 498.9 838.6 1155.9 1543.8 
11256 81.7 241.2 412.6 693.6 956.0 1276.8 
12456 47.1 132.6 223.4 375.4 517.5 691.2 
12186 33.5 91.7 153.0 257.1 354.4 473.3 
16956 41.4 115.5 193.8 325.8 449.1 599.8 
17516 54.5 155.6 263.2 442.4 609.9 814.5 
52786 55.4 158.3 267.8 450.2 620.6 828.8 
52996 80.5 237.4 405.9 682.3 940.5 1256.0 
53486 52.9 150.7 254.7 428.1 590.1 788.1 
53796 66.6 193.0 328.3 551.9 760.7 1016.0 
71426 36.9 101.8 170.3 286.2 394.6 526.9 

 

Lower flows appear to be somewhat over-estimated in comparison to those actually calculated 
for the gauging stations. The primary reason for this over-estimation is land owner manipulation 
of the drainages to retain surface and spring flow in surface impoundments. 

Analysis of historic surface water flow data was examined for drainages in the project area. 
Slagle (1986) examined various drainages within south-central Montana and northern Wyoming. 
The Rehder Creek drainage was included in this analysis. For the 1978 to 1981 period of record, 
no flow was measured at station 06126450 established at the mouth of Rehder Creek. The 
nearest perennial stream to the project area is lower Halfbreed Creek (Rehder Creek receiving 
stream). 

Floodplains may exist within the upper reaches of Rehder Creek in T6N, R27E, sections 7, 13, 
17, and 18. Floodplains can be defined as that surface of relatively flat land adjacent to a stream 
channel, constructed by the present stream in its existing regime and covered with water when 
the stream overflows its banks. They consist of alluvium carried by the stream during floods and 
deposited in the sluggish water beyond the influence of the swiftest current. Some remanent 
terrace deposits have been mapped in the Rehder Creek drainage and soil pit analyses indicate 
shallow stream-laid deposits in areas along the existing channel. Analysis of the peak discharge 
routing through the channel cross-sections surveyed for the channel morphology study indicates 
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that during a 100-year runoff event, water flow could be outside of the Rehder Creek channel 
banks. However, landowner manipulation of nearly all of tributary drainage basins through the 
use of spreader dikes and impoundments to catch and hold water for livestock has reduced the 
normal floodplain area. Slagle (1986) identified 100-year floodplains within the region and did 
not identify the project area as a flood-prone area as defined by the National Flood Insurance Act 
of 1968 or the Flood Disaster Protection Act of 1973. 

3.4.4.6 Ponds 
Most ponds in the project area are associated with springs and runoff water catchments. Spring 
ponds maintain a relatively stable water level as provided by the consistent spring flow. This is a 
result of the springs issuing immediately above the pond or into the dugout area of the pond. The 
location of these ponds is either in the drainage bottom or higher on the side slopes where the 
springs issue. These ponds are directly related to the groundwater/surface water interface and 
exhibit water table expression. 

Perennial/intermittent ponds are located in the drainage bottoms and intercept surface flow 
originating from either springs or precipitation runoff. These ponds exhibit extensive variation in 
water levels which is dependent upon their location in the drainage with respect to springs and 
precipitation received during a given year. These ponds retained water throughout or for the 
majority of the year. 

Ephemeral ponds are also located in the drainage bottoms and are utilized to retain surface runoff 
from major storm events. Retention of surface water promotes availability of water from 
livestock and wildlife and infiltration of water which is utilized for alluvial aquifer recharge and 
spring flow. Several of these ponds are located directly above developed springs and are utilized 
for protection and infiltration enhancement of the springs. These ponds have been dry except 
following major precipitation events. 

3.4.4.7 Surface Water Quality 
Surface water quality for the project area is detailed in the Bull Mountains Mine No. 1 Permit 
Document (SPE 2009). Limited water quality data was collected from monitoring stations 
located on Halfbreed Creek at sites approximately 10 and 15 miles downstream of the project 
area, at the mouth of Rehder Creek, and just north of the study area on Fattig Creek. This 
geochemistry data is representative of prairie streams which have elevated conductivity, TDS 
and pH concentrations during low flow. In contrast to low flow, direct runoff from rainfall or 
snowmelt typically has lower concentrations of these parameters. During direct runoff, water is 
routed quickly into stream channels with little opportunity for leaching of minerals from the soil. 
The larger volume of water present during runoff also has a diluting effect. Trace metal 
concentrations of analyzed samples was low. 

There are twelve surface water quality monitoring stations currently being monitored by SPE in 
the project area. These waters are classified as a calcium-bicarbonate with lower conductivity 
and TDS than the adjacent springs. These surface water samples are also lower in ionic 
composition but higher in suspended solids due to high flow and erosion of soils during runoff 
events. Elevated quantities of aluminum and iron were also observed in these samples. Since 
limited surface water runoff samples have been collected during the monitoring program, water 
samples collected from springs were examined. Spring and seep water quality in the project 
area is predominantly a calcium-magnesium carbonate-bicarbonate water with elevated 
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hardness or secondary alkalinity. A detailed discussion of spring quantity and quality is 
presented in the groundwater section above. 

A total of 26 perennial/intermittent and ephemeral ponds exist within the project area.  
Analysis of water chemistry of the ponds indicates qualities similar to that of springs and seeps 
discussed above. 

3.4.4.8 Surface Water Use 
Surface water rights in the project area are summarized in Table 3.4-11. The majority of these 
rights are related to spring flow which outcrop at the surface. Site identification numbers are 
also cross-referenced on the table. The Rehder Creek drainage basin is contained within the 
project area and includes seven surface water rights. These surface rights are within T6N, 
R27E, sections 17, 18, and 20. Five of the seven rights are associated with springs 16655, 16755, 
17415, 17515, and 17685. The other two rights are associated with surface water pond sites 
17517 and 17417, one of which has a decreased flow of 2.50 cfs for irrigation use. No irrigation 
techniques are currently being utilized in this area. Surface station 17516 was located at this 
approximate location to monitor surface flow and use. Usage of water from the other six rights is 
designated as stock water. 

3.5 Soils 

Detailed soil information for Musselshell County has become available relatively recently and is 
available through the on line Web Soil Survey (NRCS 2008). Eleven soil units have been 
mapped in the federal coal lease area (Table 3.5-1). The two Korchea loams occur only on 
nearly level terrain along the bottoms of Rehder Creek. Barvon-Cabba-Shambo loams, Doney-
Cabba-Macar loams, and Cabba-Barvon loams occur on gentle to moderate slopes (4 to 15 
percent) in many parts of the lease area, but not on Dunn Mountain (Section 22). Cabba-Doney 
loams occur on moderate to very steep slopes (8 to 45 percent) from Rehder Creek north 
(sections 4, 8, and 10). The remaining five loams and channery loams occur in most of the lease 
area on rocky plateaus or on moderate to extremely steep (4 to 65 percent) rocky slopes. With the 
exception of the limited areas of Korchea loams along Rehder Creek, these Cabba and 
Lamedeer-Ringling loams are comparatively coarse to channery loams associated with steep or 
rocky terrain. 

Table 3.5-1 Soil Units in Lease Area 
Soil Map Unit Map Unit Description Sections 

245C Lamedeer-Ringling channery loams, 2 to 8 percent slopes 8, 10, 14, 22 
245F Lamedeer-Ringling channery loams, 4 to 45 percent slopes 4, 8, 10, 14, 22 
246F Lamedeer-Ringling channery loams, moist, 4 to 45 percent slopes 4, 8, 10, 14, 22 
255C Shambo-Korchea-Barvon loams, 2 to 8 percent slopes 8 
255D Barvon-Cabba-Shambo loams. 4 to 15 percent slopes 4, 8, 10 
281D Doney-Cabba-Macar loams, 4 to 15 percent slopes 4, 8, 10 
283F Cabba-Rock outcrop complex, 8 to 45 percent slopes 4, 8, 10, 14, 22 
284D Cabba-Barvon loams, 4 to 15 percent slopes 8, 10, 14 
285F Cabba-Doney loams, 8 to 45 percent slope 4, 8, 10 
289F Cabba-Barvon loams, 15 to 65 percent slopes 4, 8, 10, 14, 22 
292A Straw-Korchea loams, 0 to 2 percent slopes 8 

Source: NRCS 2008. 
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Table 3.4-11 Surface Water Rights 

Location Water Right ID Owner 
Priority 

Date Source Name 
Flow 
Rate1 Trib2 Use3 

Meridian 
Station 

06N 26E 12 AAB 40A-W-197948-00 Schenk Family Trust 06/23/04 Rehder Creek 0.72 C UT IR 11185 
06N 26E 25 CBA 43Q-W-108654-00 Glacier Park Co 08/06/50 Razor Creek   AR 92155 
06N 26E 27 ADC 43Q-C-014317-00 Van Luchene M Rosa 07/27/77  50.00 G  WI Drainage 
06N 26R 27 BCB 43Q-W-198337-00 Majerus Ranch Inc 06/01/48 Razor Creek   ST Drainage 
06N 27E 02 ABC 40C-W-188740-00 Charter Ranch Inc 12/31/58 Fattig Creek  UT ST 53757 
06B 27E 02 BBD 40C-W-188754-00 Charter Ranch Inc 12/31/20 Fattig Creek  UT ST 53755 
06N 27E 02 DAB 40C-W-188756-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST 53685 
06N 27E 02 DBB 40C-W-188758-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST 53495 
06N 27E 02 DCB 40C-W-188755-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST 53485 
06N 27E 03 BBD 40C-W-108668-00 Glacier Park Co 12/31/14 Fattig Creek  SP ST 52455 
06N 27E 03 CBD 40C-W-108667-00 Glacier Park Co 12/31/14 Fattig Creek  SP ST Spring 
06N 27E 03 CCC 40C-W-108669-00 Glacier Park Co 06/30/73 Fattig Creek  UT ST 52165 
06N 27E 05 ABC 40C-E-064815-00 Yellowstone Basin Properties Inc 00/00/25 Groundwater 10.00 G  ST 52525 
06N 27E 06 CBA 40A-W-188417-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 11115 
06N 27E 07 AAA 40A-W-188413-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 14655 
06N 27E 07 ABC 40A-W-188412-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 14785 
06N 27E 07 BDC 40A-W-212187-00 Glacier Park Co 06/23/04 Rehder Creek 0.50 C UT IR Drainage 
06N 27E 07 BDD 40A-W-188410-00 Glacier Park Co 12/31/57 Rehder Creek   ST Drainage 
06N 27E 08 CAB 40A-W-188405-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 14555 
06N 27E 08 CAB 40A-W-188407-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST Spring 
06N 27E 08 CAC 40A-W-188404-00 Glacier Park Co 08/31/72 Rehder Creek  UT ST 14535 
06N 27E 08 DDC 40A-W-188409-00 Glacier Park Co 12/31/20 Rehder Creek   ST 14415 
06N 27E 09 ABC 40C-W-108666-00 Glacier Park Co 12/31/14 Fattig Creek  SP ST Spring 
06N 27E 09 ADC 40C-W-108665-00 Glacier Park Co 06/30/73 Fattig Creek  UT ST 52145 
06N 27E 09 DAD 40C-W-106923-00 Glacier Park Co 06/30/73 Fattig Creek  UT ST 52125 
06N 27E 10 AAD 40C-W-188762-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST 53575 
06N 27E 10 CAC 40C-W-188761-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST 53525 
06N 27E 13 ADB 40C-C-052558-00 Glacier Park Co 09/12/83  1.00 G  ST 53615 
06N 27E 14 CAA 40C-W-188760-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST 53225 
06N 27E 15 AAA 40C-W-108662-00 Glacier Park Co 12/31/14 Fattig Creek  SP ST 53175 
06N 27E 15 AAA 40C-W-108663-00 Glacier Park Co 09/01/50 Fattig Creek  UT ST 53175 
06N 27E 15 CBB 40A-W-106925-00 Glacier Park Co 12/31/14 Rehder Creek  SP ST 14165 
06N 27E 17 AAA 40A-W-188401-00 Glacier Park Co 12/31/20 Rehder Creek  SP ST 14325 
06N 27E 17 ABC4 40A-W-188402-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 16755 
06N 27E 17 ACC4 40A-W-188403-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 16655 
06N 27E 18 DDA4 40A-W-188421-00 Glacier Park Co 04/10/03 Rehder Creek 2.50 C UT IR 17517 
06N 27E 18 DDD4 40A-W-188400-00 Glacier Park Co 12/31/03 Rehder Creek  SP ST 17515 
06N 27E 20 AAB4 40A-W-188416-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 17685 
06N 27E 20 BCB4 40A-W-188419-00 Glacier Park Co 12/31/50 Rehder Creek  UT ST 17417 
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Table 3.4-11 Surface Water Rights 

Location Water Right ID Owner 
Priority 

Date Source Name 
Flow 
Rate1 Trib2 Use3 

Meridian 
Station 

06N 27E 20 BCC4 40A-W-188418-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 17415 
06N 27E 20 DCC 40A-W-188764-00 Glacier Park Co 07/09/03 Rehder Creek  SP ST 17315 
06N 27E 20 DCC 40A-W-188766-00 Glacier Park Co 06/21/03 Rehder Creek 1.52 C UT IR 17315 
06N 27E 21 BBD 40A-W-188414-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 16355 
06N 27E 22 ABC 43Q-W-108658-00 Glacier Park Co 00/00/14  10.00 G  ST 71115 
06N 27E 22 CBB 40A-W-188763-00 Two Lazy Two Ranch Inc 12/31/20 Rehder Creek  SP ST 16135 
06N 27E 23 BB 43Q-T-021782-00 Two Lazy Two Ranch Inc 00/00/00 Railroad Creek   ST 71156 
06N 27E 23 BB 43Q-T-023341-00 Burlington Northern Railroad Co 00/00/00 Railroad Creek   ST Drainage 

06N 27E 23 BDC 43Q-C-060354-00 Glacier Park Co 08/27/85  1.00 G  ST Drainage 
06N 27E 23 DCD 43Q-C-052557-00 Glacier Park Co 09/12/83  0.50 G  ST 71355 
06N 27E 24 CCB 43Q-W-188739-0 Two Lazy Two Ranch Inc 00/00/50 Railroad Creek 1.60 C UT ST 71425 

06N 27E 24 CDC 43Q-W-188731-00 Two Lazy Two Ranch Inc 00/00/20 
Lower Rr Creek 

Spring 
 10.00 G ST 71445 

06N 27E 24 CDD 43Q-T-023344-00 Two Lazy Two Ranch Inc 00/00/00 Railroad Creek   ST 71456 
06N 27E 24 CDD 43Q-T-021783-00 Charter Ranch Inc 00/00/00 Railroad Creek   ST Drainage 
06N 27E 25 CCC 43Q-W-106427-00 Glacier Park Co 06/30/73 Railroad Creek  UT ST Pond 
06N 27E 27 BAC 43Q-W-195687-00 Pfister Serena L 00/00/42 Mountain Spring 1.10 G  ST 72125 
06N 27E 27 BBA 43Q-W-195677-00 Pfister Serena L 00/00/59 Tractor Wheel Spring 1.00 G  ST 72115 
06N 27E 28 CBD 40A-W-195704-00 Pfister Serena L 09/20/14 Rehder Creek  UT ST 17165 
06N 27E 28 CBD 40A-W-195676-00 Pfister Serena L 06/05/15 Rehder Creek  SP ST 17165 
06N 27E 29 AAA 40A-W-188408-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 17275 
06N 27E 29 ABA 40A-W-188415-00 Glacier Park Co 12/31/65 Rehder Creek  UT ST 17317 
06N 27E 29 ADD 40A-W-188406-00 Glacier Park Co 12/31/10 Rehder Creek  SP ST 17185 
06N 27E 29 ADD 40A-W-188411-00 Glacier Park Co 12/31/65 Rehder Creek  UT ST 17187 
07N 26E 25 CAC 40C-W-109286-00 Wheeler Sallie Busch Trust 12/31/11 East Parrot Creek  SP ST 41425 
07N 26E 36 BAC 40C-W-025839-00 Montana, State Of Board Of Land 08/01/70 East Parrot Creek  UT ST Drainage 
07N 26E 20 DAC 40C-W-109288-00 Wheeler Sallie Busch Trust 12/31/30 East Parrot Creek  SP ST Spring 
07N 26E 21 BDB 40C-W-108653-00 Glacier Park Co 07/31/69 East Parrot Creek  UT ST Drainage 
07N 26E 21 DDD 40C-W-108652-00 Glacier Park Co 08/31/69 East Parrot Creek  UT ST 41817 

07N 26E 24 40C-W-185054-00 Twin Beaches LLC 02/12/06 Fattig Creek   ST Drainage 
07N 26E 24 BDB 40C-W-183597-00 Twin Beaches LLC 12/31/00 Fattig Creek  SP ST Spring 
07N 26E 25 BAC 40C-W-183594-00 Twin Beaches LLC 12/31/61 Fattig Creek  SP ST Spring 
07N 26E 25 BAC 40C-W-183593-00 Twin Beaches LLC 12/31/27 Fattig Creek  SP ST Spring 
07N 26E 25 CCA 40C-W-182442-00 Twin Beaches LLC 12/31/72 Fattig Creek  UT ST Drainage 
07N 26E 28 BCA 40C-W-109306-00 Wheeler Sallie Busch Trust 12/31/40 East Parrot Creek  UT ST 41635 
07N 26E 28 BCA 40C-W-109294-00 Wheeler Sallie Busch Trust 12/31/00 East Parrot Creek  SP ST 41625 
07N 26E 28 DDC 40C-W-109305-00 Wheeler Sallie Busch Trust 09/23/70 Fattig Creek  UT ST 51117 
07N 26E 29 ABB 40C-W-108647-00 Wheeler Sallie Busch Trust 06/30/73 East Parrot Creek  UT ST 41545 
07N 26E 30 DBB 40C-W-109290-00 Wheeler Sallie Busch Trust 12/31/12 East Parrot Creek  SP ST 41335 
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Table 3.4-11 Surface Water Rights 

Location Water Right ID Owner 
Priority 

Date Source Name 
Flow 
Rate1 Trib2 Use3 

Meridian 
Station 

07N 26E 31 AAA 40C-W-109295-00 Wheeler Sallie Busch Trust 12/31/11 East Parrot Creek 10.00 G SP ST 41275 
07N 27E 31 ABA 40C-W-109293-00 Wheeler Sallie Busch Trust 12/31/11 East Parrot Creek 10.00 G SP ST 41175 
07N 27E 31 ABB 40C-W-109300-00 Wheeler Sallie Busch Trust 12/31/11 East Parrot Creek 10.00 G SP ST 41165 
07N 27E 31 CDD 40C-W-109289-00 Wheeler Sallie Busch Trust 12/31/12 East Parrot Creek   ST 41135 
07N 27E 33 DCC 40C-W-108651-00 Wheeler Sallie Busch Trust 12/31/14 Fattig Creek  SP ST 52565 
07N 27E 34 CAD 40C-E-064817-00 Yellowstone Basin Properties Inc 00/00/25 Groundwater 10.00 G  ST Drainage 
07N 27E 34 CDA 40C-W-188759-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST 52655 
07N 27E 34 DBC 40C-W-188757-00 Charter Ranch Inc 12/31/20 Fattig Creek  SP ST Spring 
07N 27E 36 DBD 40C-W-042865-00 Montana, State Board Of Land 05/15/65 Fattig Creek  SP ST 51255 

1 G = Gallons per minute.  C = Cubic feet per second. 

2 SP = Spring.  UT = Unnamed tributary 

3 ST = Stock water.  IR = Irrigation water.  WI = Wildlife Water 

4 Water rights within the permit area 
* Updated Montana DNRC Water Right Query System 08/17/2010 
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Soils in the lease area are predominantly loams, ranging from silty loams to channery loams. As 
would be expected, soils are shallower along upper slopes and fans and deeper on lower terraces 
and drainage bottoms. The lease areas away from Rehder Creek are predominantly areas of 
upper slopes and fans. Observed soils in these upland areas are predominantly Cabbart soils. 
These soils are well-drained, have limited available water capacity, and are easily eroded. Above 
the slopes and fans, sandstone and clinker characterize plateaus and rims. 

3.6 Vegetation 

Vegetation of the project area is characteristic of the Eastern Sedimentary Plains of Montana in 
the 10 to 14 inch precipitation zone (SPE 2009). Vegetation cover varies from ponderosa pine 
and Rocky Mountain juniper forests on uplands, rock outcrops, and ravines at higher elevations, 
to sagebrush and mixed prairie grassland communities on benches, slopes, and drainages where 
soils are deeper. 

Existing influences on local distribution of plant communities include soils, topography, surface 
disturbance, availability of water, management boundary fence lines, and soil salinity. Livestock 
grazing, fire suppression, and a large wildfire in 1984 have substantially affected plant 
succession in the project area. For over a century there have been localized disturbances by 
farming, mining, and road-building. These disturbances are more extensive to the west in the 
area of the surface facilities complex. 

3.6.1 Vegetation Communities 

Eight broad vegetation communities plus disturbed areas were identified for the project area: 
silver sagebrush-mixed grassland; mixed grassland; ponderosa pine-mixed grassland; burned 
ponderosa pine-mixed grassland; improved pasture; agriculture; alkali-saltgrass; wetlands; and 
disturbed. These eight broad types summarize 19 vegetative communities (SPE 2009). 

Silver-sagebrush-mixed Grassland  

The silver-sagebrush-mixed grassland community occurs on lower valley slopes near drainages, 
especially where soils are deeper. This setting is absent or very limited in extent in the lease area. 

Mixed Grassland 

The mixed grassland community is interspersed with the ponderosa pine-mixed grassland 
community in the higher elevations on upland plateaus and benches with deeper soils. Due to this 
topographic positioning, it has received limited grazing, resulting in a perennial grass dominance 
and relatively high forage production. In this community, western wheatgrass, needle-and-thread, 
green needlegrass, blue grama, and prairie junegrass typically account for over 60 percent of 
total vegetative cover and 75 percent of total production. Forbs account for 29 percent of cover 
and 18 percent of production. 

Ponderosa Pine-mixed Grassland  

The ponderosa pine-mixed grassland community generally occurs on moderate-to-steep upland 
slopes on shallow soils. Ponderosa pine is a minor component of the community canopy cover, 
but is characteristic of the type. Fifty-two percent of canopy cover is provided by grasses, 
including bluebunch wheatgrass, western wheatgrass, and prairie junegrass, with forbs 
comprising about 41 percent of cover and 50 percent of herbaceous production. 
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Burned Ponderosa Pine-mixed Grassland  

The burned ponderosa pine-mixed grassland community is a transitional community resulting 
from a wildfire in 1984. Grasses and forbs have proliferated in the post-fire community, while 
ponderosa pine reproduction is not evident. This burned community differs from ponderosa pine-
mixed grassland and mixed grassland by the greater occurrence of colonizers such as crested 
wheatgrass, Japanese brome, cheatgrass brome, Kentucky bluegrass, and common dandelion as 
well as diverse shrub and forb components. 

Improved Pasture  

The improved pasture community consists of several cultivated areas planted to introduce 
grasses (crested and intermediate wheatgrass) or alfalfa. They are grazed and are limited to very 
small areas in the bottoms of the Rehder Creek drainage basins. 

Agriculture  

The agriculture community is not present in the lease area. 

Alkali-saltgrass  

The alkali-saltgrass community occurs on saline-alkaline soils in lower basins southwest of the 
Bull Mountains and outside the lease area. 

Wetland Vegetation  

The wetland vegetation community accounts for less than 0.1 percent of the project area 
communities, but is important in local ecosystems. Wetlands provide watering points for wildlife 
and livestock and provide habitat diversity. Species include several sedges, rushes, bulrush, 
cattail, western rose, and snowberry. At higher elevations, such as the majority of the lease area, 
they are associated primarily with springs, seeps, and intermittent streams. Precipitation-
dependent wetland sites fluctuate annually, in a range from dry to wet, in direct response to 
seasonal moisture, temperature, and wind.  

Disturbed Vegetation  

The disturbed type includes subdivision home sites, ranch sites, industrial, commercial, roads, 
powerlines, and other manifestations of human use. These areas are more common near the mine 
facilities and in the western portion of the project area, and are very limited in extent in the lease 
area. Localized residential development is occurring in Section 4 in the northern lease tract along 
Fattig Creek Road and several roads that branch from it.  Several home sites are proposed in this 
subdivided area. 

3.6.2 Sensitive Plant Species 

Information from the Montana Natural Heritage Program website (MNHP 2009) indicates that 
there are no known occurrences of federal sensitive plant species in or near the coal lease area, 
nor are there any known occurrences within Musselshell County itself. The BLM further 
confirmed that there are no known BLM specific sensitive species in the coal lease area (Taylor 
2009). USFWS (2009) sensitive species lists also do not indicate any known occurrences in the 
project area. Further, no USFWS threatened or endangered plant species are known to occur in 
Musselshell County (USFWS 2009). 
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The Montana Natural Heritage Program (MNHP 2009) also indicates that there are no known 
occurrences of state sensitive plant species (vascular and non-vascular) within Musselshell 
County. NatureServe (2009) database recognizes one species within Musselshell County: Poison 
Suckleya (Suckleya suckleyana). This species has a state S1 status (critically imperiled in the 
State of Montana). However, an associated footnote explains that this species is likely extirpated 
from the area, thus explaining the lack of known occurrences as indicated by the Natural 
Heritage Program. 

3.6.3 Invasive, Non-Native Species 

Competition from invasive, non-native plants constitutes a potential threat to native plant species 
and wildlife habitat within the project area. Several invasive, non-native plant species occupy the 
LOM area including crested wheatgrass (Agropyron cristatum), Japanese brome (Bromus 
japonicas), cheatgrass (Bromus tectorum), intermediate wheatgrass (Thinopyrum intermedium), 
and foxtail barley (Hordeum jubatum).  Crested wheatgrass and intermediate wheatgrass occur in 
the area as a result of being planted to increase forage production to cattle.  Cheatgrass, Japanese 
brome, and foxtail barley are all aggressive invasive species that out-compete desirable 
vegetation for water and soil nutrients.  These species also reduce cattle grazing performance.  
Cheatgrass is an invasive species well known for completely replacing native vegetation and 
changing fire regimes.   

Several noxious weed infestations are also prevalent and appear to be actively spreading in the 
LOM area, particularly within the alkali/saltgrass community (SPE 2009).  Literature is not 
available indicating which species of noxious weeds are actively spreading within this 
community; however several species are known to occur in Musselshell County and that may 
occur within the LOM area.  

3.7 Wildlife 

Wildlife and preferred habitats are influenced by vegetation composition, structure, spatial 
management, recreational use of roads and trails, and management activities. This section 
describes the affected environment of wildlife related to the coal lease area in the project area.  

The eight broad vegetation communities described in the Vegetation Section provide wildlife 
habitat in the project area. These communities are generally synonymous with wildlife habitat 
types (SPE 2009). Ponderosa pine-mixed grasslands and burned ponderosa pine-mixed 
grasslands are most common at higher elevations, with mixed grasslands occurring at 
intermediate elevations. Relatively small areas of wetlands occur near springs, seeps, or 
intermittent drainages throughout the area. Larger springs and associated wetlands are of high 
importance to wildlife, particularly those of Rehder and Fattig creeks (SPE 2009). 

Mining-related wildlife studies have occurred extensively for many years in the Bull Mountains 
area, beginning in the early 1970s (Dusek and McCann 1973; Bergeron 1978). More recently, 
SPE has conducted annual wildlife monitoring in the project area (WESTECH 2003-2008). The 
following information is derived from baseline data compiled for the Bull Mountains Mine No. 1 
and subsequent data in these annual monitoring reports.  
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3.7.1 Big Game 

Four species of big game have been recorded in the Bull Mountains area, including mule deer 
(Odocoileus hemionus), elk (Cervus elaphus), pronghorn (Antilocapra americana), and white-
tailed deer (Odocoileus virginianus). Mule deer and elk are the most abundant game species in 
the project area (MFWP 2008). Pronghorn and white-tailed deer are relatively less abundant in 
the area (SPE 2009). Table 3.7-1 includes the numbers of big game observed by habitat types in 
the Bull Mountains during annual monitoring in 2007 (WESTECH 2007).  

Mule Deer 

Mule deer are the most abundantly observed game species in the project area (Butts 1997). Mule 
deer in this area are essentially non-migratory, making modest seasonal movements in response 
to changes in forage conditions and weather (Jay Newell, wildlife biologist, Montana 
Department of Fish, Wildlife and Parks (MFWP), personal communication, January 29, 2002; 
Butts 1997). In the winter, populations concentrate in the Rehder Creek, Elbow Hill, and Fattig 
Creek areas during inclement weather; but are typically more widespread during mild winter 
conditions. 

In general, mule deer follow a clumped or aggregate group pattern, using all vegetation 
communities during all seasons in the area (WESTECH 2008; SPE 2009). In lower elevations, 
mule deer use agricultural lands, particularly crop fields where cover is tall and dense. In higher 
elevations, mule deer use the ponderosa pine-mixed grassland community (SPE 2009). 
WESTECH (2008) has suggested that mule deer are less common in the western portion of the 
project area, due to the paucity of forested cover (a consequence of the 1984 fire), less 
topographic relief than central and eastern portions of the area, and a relatively greater 
concentration of homes and associated human activities. 

Elk 

As discussed previously, elk are the second-most common big game species in the project area 
(WESTECH 2008; SPE 2009). Elk are migratory within the area; and although populations have 
increased considerably in recent years, their migratory distribution has not changed dramatically 
(Dusek 1978; WESTECH 2008). 

Elk are most commonly observed from spring through autumn at higher elevations that are 
removed from human activity and livestock, using habitats that provide abundant forage and 
security cover (Butts 1997). Portions of the Rehder and Fattig Creek drainages as well as 
ponderosa pine and grass/burned pine habitats are used as summer range. Railroad and Pompeys 
Pillar Creek drainages and portions of Dunn Mountain serve as occasional winter range, where 
elk concentrate on south-facing slopes or other slopes blown free of snow (SPE 2009). BLM 
(Parks 2009) is not aware of any elk migration corridors. The coal lease area should be 
considered elk winter range. 
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Table 3.7-1 Big Game Sightings by Habitat Type 

Species 

Habitata 

Total 
001 

Rock 
002 

Water 
122 

Pipo/Jusc
123 

Pipo/Grass
212 
Artr 

222 
Arca 

231 
Rhtr 

260 
Breaks 

410b 
Grass 

530 
Pasture

610 
Recl 

630 
Barren 

640 
Bldg 

Elk   1(1) 2(26)c     7(103)     10(130) 
Mule Deer   2(2) 5(12)c     8(16)     15(30) 
Pronghorn  1(1)  1(1)c  1(2)   10(22) 1(1)    14(27) 

a Habitat types: 
Rock = rock outcrops, cliffs, etc. 
Water = includes riparian and mesic shrub habitat adjacent to ponds, dams, stream courses, etc. 
Pipo/Jusc = Ponderosa pine/Rocky Mountain juniper 
Pipo/Grass = Ponderosa pine/grassland 
Artr = Big sagebrush 
Arca = Silver sagebrush 
Rhtr = Skunkbush sumac 
Breaks = Highly eroded areas, often with complex vegetative cover 
Grass = Dominated by native sod-forming and bunchgrass grasslands 
Pasture = Dominated by introduced grass and forb species 
Recl = Mine reclamation 
Barren = Mine pits, waste areas, etc. 
Bldg = Building sites 
b Includes burned Ponderosa pine stands 
c No. groups (no. individuals) 
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Pronghorn Antelope 

The central Bull Mountains are marginal pronghorn habitat. Pronghorns are migratory in the 
area, using open habitat such as silver sagebrush-mixed grassland, mixed grassland, and 
agriculture communities that are fragmented and interspersed with the ponderosa pine-mixed 
grassland communities. Pronghorn distribution in the project area is both seasonal and relatively 
dispersed, occurring in the spring, summer, and early fall (Butts 1997; SPE 2009). No critical 
pronghorn habitat types have been identified, but they use most major drainages in the area. 
Higher elevations in the area generally lack suitable habitat and cover for antelope. The western 
portion of the area has regular pronghorn use of agricultural and crop fields. In summer and 
particularly winter, pronghorn tend to be concentrated in large herds in the more open areas of 
the Hay and Comanche basins about 10 miles southwest of the mine surface facilities.  

White-tailed Deer 

White-tailed deer have been observed in low numbers and recorded infrequently in the project 
area (Butts 1997). There have been past observations in the vicinity of Fattig Creek in the 
ponderosa pine-mixed grassland and grassland communities (WESTECH 2008).  

3.7.2 Predators 

Five species of predators have been observed in the project area: coyote, red fox, mountain lion, 
badger, and bobcat (WESTECH 2008). Coyotes are the most common predator in this area and 
have been recorded in almost all habitats. Coyotes are relatively more tolerant of human activity 
than the other described predators (WESTECH 2008). 

Red fox and mountain lion activity have been confirmed in the project area; however, it has been 
infrequently recorded. Mountain lions are a secretive species, which is likely a causing factor to 
this infrequency (WESTECH 2007 and 2008). In 2007, a mountain lion was observed in Section 
4 of the lease area (WESTECH 2008). This area likely constitutes the predator’s territory. 
Bobcats have been observed in low numbers throughout the history of wildlife monitoring in the 
project area. Badgers, on the other hand, are more frequently observed and reported in the area. 
This species is widespread and uses a variety of habitats in the area (WESTECH 2007). 

3.7.3 Raptors 

Eighteen raptor and owl species have been observed in all major habitat types within the project 
area. A wildlife monitoring survey conducted in 2007 observed eight of these species as shown 
on Figure 3.7-1 (WESTECH 2008). Most of these species are migratory and are protected under 
the Migratory Bird Treaty Act (MBTA). The MBTA provides that it is unlawful to pursue, hunt, 
take, capture or kill; attempt to take, capture or kill; possess, offer to or sell, barter, purchase, 
deliver or cause to be shipped, exported, imported, transported, carried or received any migratory 
bird, part, nest, egg or product, manufactured or not (16 U.S.C. 703-712; Ch. 128; July 13, 1918; 
40 Stat. 755). Executive Order (EO) 13186, signed January 10, 2001, lists responsibilities of 
federal agencies for protection of migratory birds. Table 3.7-2 lists raptor species that have been 
observed in the project area. Many of these species are state listed Species of Concern and are 
indicated by an asterisk.  

The greatest numbers of raptor species typically occur during spring and fall migration. Common 
spring and summer residents include red-tailed hawks (most commonly observed), American 
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kestrels, and great-horned owls (SPE 2009). Recently, in 2006, active red-tailed hawk and great-
horned owl nests were located in coal lease area (WESTECH 2007). Rough-legged hawks are 
the most common winter raptor species. Other comparatively infrequently observed raptors 
include prairie falcons, ferruginous hawks, Cooper’s hawks, turkey vultures, northern harriers, 
sharp-shinned hawks, Swainson’s hawks, bald eagles, short-eared owls, and burrowing owls 
(SPE 2009).  

Table 3.7-2 Raptor Species Observed in the Bull Mountains Area  

Common Name Species 
American Kestrel Falco sparverius 

*Bald Eagle Haliaeetus leucocephalus 
*Burrowing Owl Athene cunicularia 
Cooper's Hawk Accipiter cooperii 

*Ferruginous Hawk Buteo regalis 
Golden Eagle Aquila chrysaetos 

Great-horned Owl Bubo virginianus 
Merlin Falco columbarius 

Northern Goshawk Accipiter gentilis 
Northern Harrier Circus cyaneus 

*Peregrine Falcon Falco peregrines 
Prairie Falcon Falco mexicanus 

Red-tailed Hawk Buteo jamaicensis 
Rough-legged Hawk Buteo lagopus 
Sharp-shinned Hawk Accipiter striatus 

Short-eared Owl Asio flammeus 
*Swainson's Hawk Buteo swainsoni 

Turkey Vulture Cathartes aura 
*State Listed Species of Concern 
Source: (WESTECH 2003 – 2007). 

Golden eagles have been observed at all times of the year. In recent years, three golden eagles 
southwest of Dunn Mountain have been observed. Bald eagles are occasionally observed during 
winter and seasonal migrations as well. Both golden and bald eagles are protected under the Bald 
and Golden Eagle Protection Act (WESTECH 2008). 

3.7.4 Upland Game Birds 

There are two primary species of upland game birds in the project area: wild turkey (Meleagris 
gallopavo) and sharp-tailed grouse (Tympanuchus phasianellus). Other species such as ring-
necked pheasant (Phasianus colchicus), gray partridge (Perdix perdix), and greater sage-grouse 
(Centrocercus urophasianus) may be present in low numbers (WESTECH 2008). 

Wild turkeys are year-round residents of the project area. These turkeys were introduced in 1958 
and have since spread throughout the area. Their preferred habitat is the ponderosa pine-mixed 
grassland, as well as the agricultural community (SPE 2009). The ponderosa pine-mixed 
grassland community provides roosting trees year-round, thermal cover during cold weather and 
food during all seasons. Many have been observed in this vegetation community along the Fattig 
Creek Road (WESTECH 2008).  
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Sharp-tailed grouse are also year-round residents of the project area, but use somewhat differing 
vegetation communities seasonally and are comparatively uncommon (SPE 2009; WESTECH 
2007). Sharp-tailed grouse use silver sagebrush-mixed grassland and mixed grassland 
communities for courtship, nesting, and brood rearing in the spring and summer, and use the 
other communities to some degree for food cover during the fall and winter. One Lek (breeding 
grounds) has been identified (SPE 2009) as shown on Figure 3.7-1.   

Non-native gray partridges and ring-necked pheasants are not observed frequently in the area, 
but are present in the western agricultural community. With about 50 percent of agricultural land 
converted to Conservation Reserve Program (CRP), both species should benefit from increased, 
undisturbed permanent cover and respond with an increase in numbers and area occupied 
(WESTECH 2008).   

Sage grouse are sagebrush obligate species, and their habitat is very limited in the project area 
due to their habitat being converted to agriculture land in past years. Existing habitat is in valleys 
that are primarily dominated by silver sagebrush. A few sage grouse have been seen in the area; 
however, due to the dependency this bird has on sagebrush (particularly in the winter), there is 
little potential for the lease areas support this species (WESTECH 2008). Sage Grouse are State 
Species of Concern and BLM Sensitive Species (MNHP 2008). 

3.7.5 Other Birds 

One hundred sixty other bird species, including waterfowl, shorebirds, and land birds (including 
migratory birds) are known to inhabit the project area, using all vegetation communities (SPE 
2009 Volume 7 Section 26.4.304(10)). The burned ponderosa pine-mixed grassland community 
provides an extraordinary abundance of snags as nesting habitat for cavity-nesting small birds 
such as woodpeckers, swallows, bluebirds, and wrens.  

Habitat for shorebirds, waterfowl, and other wetland species is relatively limited and confined to 
small wetlands in the project area. According to mine-related wildlife monitoring surveys (1989-
2006), 14 shorebirds, waterfowl, or species associated with wetlands have been documented in 
the area (WESTECH 2007). Land bird species diversity was comparatively higher in respect to 
these monitoring surveys; species of the Passeriformes family were the most documented 
(WESTECH 2007).  

3.7.6 Bats 

Acoustic and capture sampling for bats has been conducted in the project area (Butts 2006). 
During this sampling effort, 12 bat species were detected. Big brown bat (Eptesicus fuscus) and 
western long-eared myotis (Myotis evotis) were the most commonly observed species. Three 
lactating pallid bats (Antrozous pallidus) were observed, indicating that the species was 
reproducing in the project area. Townsend’s big-eared bat (Corynorhinus thownsendii), a state 
Species of Concern and BLM sensitive species, was also observed in Section 8 of the lease area. 
A variety of other species were recording during this survey effort and preceding surveys, 
including: silver-haired bat (Lasionycteris noctigagans), hoary bat (Lasiurus cinereus), spotted 
bat (Euderma maculatum), small-footed myotis (Myotis ciliolabrum), long-legged myotis 
(Myotis volans), eastern red bat (Lasiurus blossevellii), fringed myotis (Myotis thysanodes), 
northern long-eared bat (Myotis septentrionalis), and little brown bat (Myotis lucifugus) (Butts 
2006; SPE 2009).  
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3.7.7 Amphibians, Reptiles, and Aquatic Species 

Aquatic habitat in the area includes streams, ponds, springs, seeps, and areas associated with the 
wetland community. The Rehder, Fattig, and Railroad Creek drainages are ephemeral; however, 
there are perennial ponds and stream reaches created by flow from springs. Approximately 15 
acres of wetland habitat occurs in the project area, 3 acres of which are open water. A number of 
wet sites remain relatively undisturbed by current land use practices; however, many aquatic 
sites have been modified by livestock grazing or development of livestock watering facilities. 
Additional disturbances to the aquatic environment of the area include the 1984 fire and 
subsequent loss of insulating cover, and increases in siltation from runoff and cattle disturbance. 
All animals found in the area use streams, ponds, springs, and related habitat to a greater or 
lesser degree (SPE 2009). 

The aquatic invertebrate community is characterized by low-to-moderate species diversity, 
densities, and productivity. Species are predominantly those typically of standing water; 
however, a number of the taxa represented are found only in lotic (flowing water) habitats. The 
dominant invertebrate species are generally tolerant of widely varying conditions and are 
typically transient in nature or bottom dweller that prefer standing water. Species from the midge 
(Chironomidae), mayfly (Ephemeroptera), and fly (Diptera) families dominate the invertebrate 
community, with aquatic earthworms (Oligochaeta) and amphipods also well represented. The 
periphyton communities (e.g. algae, bacteria, and protozoa) present in the springs, ponds, and 
streams are not common in eastern Montana, and indicate a higher water quality than is usually 
encountered in this part of the state. Tiger salamanders are common in pond sites associated with 
springs. No fish species are known to exist in the project area.  

3.8 Threatened or Endangered Species and Special Status Species 

3.8.1 Federally Threatened or Endangered Species 

The US Fish and Wildlife Service (USFWS) provided a list and regular updates federally 
threatened or endangered species with potential to occur in Musselshell and Yellowstone 
counties, Montana (USFWS 2008). According to this list, the black-footed ferret (Mustela 
nigripes) and Whooping Crane (Grus americana) have potential habitat in these counties. 
However, wildlife monitoring surveys (1989 to 2008) have not indicated the presence of these 
species in the project area (Butts 1997; WESTECH 2003-2008; MTNHP 2008). It is not 
expected that either species would occur in the lease areas.  

3.8.2 Special Status Species 

The State of Montana regularly updates a Species of Concern list. Species of Concern include 
taxa that are at-risk due to rarity, restricted distribution, habitat loss, or other factors. The term 
also encompasses species that have a special designation by organizations or land management 
agencies in Montana (e.g. BLM). Table 3.8-1 lists Special Status Species that have been 
documented during mine related studies in the project area. Some are also listed as BLM 
Sensitive Species, and are indicated by an asterisk.  
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Table 3.8-1 Special Status Species Documented in the Project Area 

Species 1989-1996a 2001b 2002b 2003c 2004d 2005e 2006f 
Birds 
*Bald Eagle (Haliaeetus leucocephalus) X   X   X 
*Swainson's Hawk (Buteo swainsoni) X       
*Ferruginous Hawk (Buteo regalis) X       
*Peregrine Falcon (Falco peregrinus)       X 
*Greater-sage Grouse (Centrocercus 
urophasianus) 

has been observed in the Bull Mountains area (MDSL 1992) 

*Long-billed Curlew (Numenius americanus)        
*Burrowing Owl (Athene cunicularia) has been observed in the Bull Mountains area (MDSL 1992) 
Lewis' Woodpecker (Melanerpes lewis)       
*Red-headed Woodpecker (Melanerpes 
erythrocephalus) 

       

Cassin's Kingbird (Tyranns vociferans)   X    
*Loggerhead Shrike (Lanius ludovicianus)        
Brewer's Sparrow (Spizella breweri)        
Lark Bunting (Calamospiza melanocorys)        
Grasshopper Sparrow (Ammodramus 
savannarum) 

       

*Chestnut-collared Longspur (Calcarius 
ornatus) 

       

Gray-crowned Rosy Finch (Leucosticte 
tephrocotis) 

       

Mammals 
 Bats 
*Townsend's Big-eared Bat (Corynorhinus 
townsendii) 

       

*Spotted Bat (Euderma maculatum)       
*Northern Myotis (Myotis septentrionalis)       
*Fringed Myotis (Myotis thysanodes)       
 Amphibians 
*Great Plains Toad (Bufo cognatus) g       
*Northern Leopard Frog (Rana pipiens)        
 Reptiles 
Sagebrush Lizard (Sceloporus graciosus)        

Sources: a Butts (1997), b Westech (2003), C Westech (2004), D Westech (2005), E Westech (2006),  
F Westech (2007), g MTNHP (2008) 
* BLM Sensitive Species 

3.9 Ownership and Use of Land 

The proposed lease area is both federal and private surface with underlying federal mineral 
reserves administered by the BLM. Approximately 22 percent of the land overlying the federal 
coal lease area is federal land administered by the BLM. Lands and minerals surrounding the 
federal coal lease area are privately owned. Musselshell County and nearby Yellowstone County 
are predominantly agricultural, including rangeland, forest areas including commercial forest, 
cropland, and pasture. Land in the lease area is dominated by forest and rangeland with limited 
areas of dispersed residential development. Section 4 of the proposed lease area has been 
subdivided into parcels for home sites. Several of these sites have homes or cabins and others are 
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proposed in the future. Some out-buildings and fences have also been built. Other structures that 
have been built to enhance land use include livestock fences in all five lease tracts, 
improvements to spring sites (such as ponds, water tanks, and piping) in all five lease tracts,  
water conveyance systems for livestock in all five lease tracts, and roads and trails in all five 
lease tracts. Ranch improvements in Section 22 of the lease area consist of development of High 
Spring (71115) and a solar well that distribute water to an extensive system of three lined storage 
pits, about 8 miles of pipeline and 29 reliable water points (with a mixture of permanent and 
portable stock tanks) serving approximately 5 sections of land in the Railroad Creek drainage.  
Identified structures in the coal lease area are shown on Figure 3.9-1. 

The ARM defines "land use" as the specific uses or management-related activities for particular 
parcels of land. These parcels may have a single use. However, they may also serve other uses. 

All but one of the land uses identified in the ARM presently apply to the project area. They occur 
singly or in combination, although commercial forest land, as defined in the ARM, has not been 
identified in the project area. Minimally, land within the project area is capable of supporting this 
use. All land uses in the project area are described below. 

3.9.1 Current Uses of Land within the Project area 

Land uses presently occurring within the project area have been classified into the following 
eight groups. 

The Grazing Land, Fish and Wildlife Habitat, and Recreation Land Use Type 

The grazing land, fish and wildlife habitat, and recreation land use type can be considered the 
most important type within the project area. Comparatively, it occupies more of the project 
area than all the other types combined. It also serves three land use functions. 

Livestock grazing is the primary use of land classified under this type. The principal use of the 
federal land in sections 8 and 10 is livestock grazing. Within the project area, livestock grazing 
principally involves cattle. A few horses are raised by some landowners. Sheep are not present. 
Details concerning cattle production and grazing management are provided in the land 
productivity discussion below. 

Although land placed in this category provides fish and wildlife habitat, none is specifically 
managed as fish and wildlife habitat. Wildlife species are allowed to exist throughout this type as 
long as they do not interfere with livestock operations. Therefore, this type functions secondarily 
as fish and wildlife habitat. 

Like the fish and wildlife habitat use, areas identified as grazing land, fish and wildlife habitat, 
and recreation provide some dispersed and undeveloped human recreation. Hunting is essentially 
the only recreational activity occurring in areas designated with this land use type. No developed 
recreational facilities exist. Additionally, none of the landowners manages their property for 
recreation. 
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The Residential, Fish and Wildlife Habitat, and Recreation Land Use Type 

The residential, fish and wildlife habitat, and recreation land use type occurs only in the north-
central portion of the project area. None of the acreage occupied by this type is located near the 
mine surface facilities. The residential, fish and wildlife habitat, and recreation acreage consists 
of a subdivision being developed in Section 4 of the lease area. The subdivision is north of 
Rehder Creek and is accessed from Fattig Creek Road. 

Because the development of the subdivision is relatively dispersed, it still serves as fish and 
wildlife habitat. A variety of species occupy the area, including elk and mule deer. However, 
because the ultimate goal is to develop the properties, none of the acreage is managed for fish 
and wildlife. 

The subdivided parcels are also presently used for recreational activities. As with the grazing 
land, fish and wildlife habitat, and recreation type, hunting is essentially the only recreation 
activity. However, as more residences are developed, hunting would likely cease to be a 
recreational activity. 

Development of the subdivision's parcels is likely to bring forth another form of leisure-time 
recreation. Based on an examination of Musselshell County records, many of the new 
landowners are from outside of Montana. For these people, the land may serve as a summer or 
vacation site. These parcels would provide relaxing recreation for their owners. Thus, the 
subdivision would still function as private recreation. 

The Special-Use Pasture, Fish and Wildlife Habitat, and Recreation Land Use Type 

This land use type occurs over a relatively small portion of the project area. Special-use pasture 
is the primary land use. However, the acreage also functions as fish and wildlife habitat and 
provides for human recreation. 

Within the project area, areas of special-use pasture have been tilled and seeded to improve 
vegetative production. This increased production is used directly and indirectly for livestock. 
Indirectly, portions are harvested as hay and put up for winter livestock feed. The rest is left 
uncut and directly grazed by cattle. Intermediate and crested wheatgrass are the primary 
introduced species in the special-use pastures. 

This land use type also functions as the secondary uses of fish and wildlife habitat and 
recreation. Wildlife species, such as elk and deer, often use the special-use pastures for grazing. 
People also hunt on these areas, so they serve limited recreational uses. 

The Industrial or Commercial Land Use Type 

Within the project area, there is one general area that has been used for industrial or commercial 
purposes. This area has two components. One is the PM Coal Mine. The other is the Meridian 
test pit. The Bull Mountains Mine No.1 surface facilities have also been developed in the same 
general area. 

The primary use of land in this land use type is for extraction of coal. However, this use of land 
by SPE was relatively recent. Before being opened in 1990, the Meridian test pit acreage located 
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south of the Fattig Creek Road would have been placed in the grazing land, fish and wildlife 
habitat, and recreation land use type. 

The Special-Use Pasture, Fish and Wildlife Habitat, and Industrial or Commercial Land Use 
Type 

This land use type occurs solely within the area of the PM Mine. This includes areas within the 
PM Mine that were tilled and seeded and are used for livestock grazing. This acreage has only 
experience limited direct mine-related disturbance. 

As is the case with the special-use pasture, fish and wildlife habitat, and recreation land use type, 
this type is accessible to and used by wildlife. Therefore, fish and wildlife habitat is considered 
to be a secondary use. 

The Grazing Land, Fish and Wildlife Habitat, Industrial or Commercial Land Use Type 

This land use type occupies all areas within the PM Mine and the Meridian test pit permit 
boundaries not defined as either of the two land uses described above. These areas have not been 
disturbed by mining activities and have not been tilled or seeded to improve vegetative 
production. 

The Cropland and Grazing Land - Land Use Type 

This land use type occupies a relatively small portion of the project area. Landowners seed these 
fields with alfalfa or wheat. Between the season's final cutting and the following spring's 
seeding, the landowners allow cattle on the fields to graze the un-harvested vegetation. Thus, the 
fields function secondarily as grazing land. 

The Developed Water Resources Land Use Type 

Many of the landowners within the project area have created ponds to catch and store water. 
Because these ponds serve a beneficial use for livestock, they are considered developed water 
resources. However, these resources are relatively small and widely scattered. In addition, they 
collectively occupy the smallest portion of the project area. 

3.9.2 Capability of the Land within the Life of Mine area to Support Other Uses before 
Mining 

One of the primary land use types identified in the ARM was not identified as presently existing 
in the project area. This use is commercial forest. Although several of the landowners in the 
project area occasionally have the ponderosa pine on their property harvested, SPE does not 
believe this activity qualifies the area as commercial forest. 

To qualify as commercial forest land, the land must produce or be managed to produce stands of 
industrial wood that would be used as such. None of the landowners manages their land to 
produce these stands. Consequently, none of the permit or mine plan areas qualifies as 
commercial forest land based on management. 

The only other way land within the two areas could qualify as commercial forest land is if it 
produces more than 20 cubic feet of industrial wood per acre annually. Actual production is 
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presently unknown. However, data from similar environments in the Rocky Mountains suggest 
that this level of production is unlikely in the project area. 

The land within the project area is generally most suitable for rangeland or, in areas of gentle 
slopes and adequate available moisture, non-irrigated cropland. Soil series in the project area 
include the Bainville, Blackhall, Cabbart, Delpoint, Havre, Rentsac, Travessilla, Yamac, and 
Yawdim series. The majority of the project area is characterized by Cabbart, Delpoint, and 
Yamac soils, with the other three series forming relatively minor components of the area. 

The majority of upland within the project area, which include the Blackhall, Cabbart, Delpoint, 
Rentsac, Travessilla, and Yawdim, and portions of the Bainville series, possess significant 
limitations for most of the potential land uses. In general, steep slopes and a minimal depth to 
bedrock preclude most alternative land uses in much of the project area. Within most of the 
above soils, as steeper slopes are encountered, the capability of the land to be utilized for 
building development, water development, recreational development, and other uses is greatly 
reduced. Areas with the greatest potential for utilization for alternative land uses are the Yamac, 
Delpoint, or Havre (areas with low flooding potential) soils where slopes are relatively gentle 
and soils are deeper. However, the relatively low annual precipitation of the area is the major 
climatic factor limiting land use. 

The most appropriate use of the majority of lands within the project area is for rangeland. 
Potential rangeland production in the project area varies with the soil series from approximately 
800 to 1,800 pounds per acre dry weight in a normal year. 

The following section describes the productivity of the project area with respect to forage, 
livestock, and agricultural crops. Since grazing management techniques have a considerable 
influence on livestock productivity, a description of grazing management and operational 
systems used by local ranchers is also presented. 

3.9.3 Forage and Livestock Productivity 

Table 3.9-1 shows the estimated Animal Unit Months (AUMs) for cattle for the various 
vegetation communities in the project area, respectively, based upon estimated forage 
production. Productivity estimates for the native vegetation communities are based on field 
survey data. The productivity estimate for improved pasture is based on discussions with 
landowners throughout the mine plan area. AUMs were calculated assuming a 50 percent 
utilization rate and 1,000 pounds of dry forage per animal unit. Total AUMs in the project area 
are approximately 3,932 and 1,794, respectively. Mean AUMs per acre for the project area for all 
vegetation communities combined are 0.36 and 0.43, respectively. 

Landowners in the project area achieve varying levels of livestock productivity on area lands. 
This is due to the variability in grazing management techniques implemented by area ranchers, 
as well as differences in land characteristics (slope, soils, available forage and water, etc.). A 
total of about 2,060 to 2,120 animal units (cattle) are maintained annually by landowners 
operating at least partially within the project area. Lands located both within and adjacent to the 
project area are included in the support of these animal units. 
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Table 3.9-1 Forage Productivity and Animal Unit Months (AUMs) in the Project Area  
by Vegetation Type 

Vegetation Type Acreage Production AUMs/Acre Total AUMs
Silver Sagebrush-Mixed Grassland 1,257 515.6 lbs/acre 0.26 326.8 
Mixed Grassland 3,090 834.9 lbs/acre 0.42 1,297.8 
Ponderosa Pine-Bluebunch Wheatgrass 2,866 424.6 lbs/acre 0.21 601.9 
Burned Ponderosa Pine-Mixed Grassland 3,192 723.4 0.36 1,149.1 
Wetland 9 5,421.6 2.71 24.4 
Improved Pasture 266 4,000.0 2.0 532.0 
Disturbed Types 174 0.0 0.0 0.0 
Open Water 2 0.0 0.0 0.0 

Total 10,856 n/a n/a 3,932.0 
 

Information from a limited number of landowners indicates that approximately 25 to 30 acres are 
required to support one animal unit, with supplemental feeding in winter. Average annual weight 
gain of calves appears to be about 575 to 625 pounds on most lands grazed from early spring to 
late fall. However, an average of about 665 pounds per calf is achieved on lands along the 
western Rehder Creek drainage. For landowners grazing native vegetation during summer and 
early fall only, weight gains average approximately 1.5 to 2.0 pounds per day during summer. 

3.9.4 Grazing Management 

Livestock grazing in the project area is primarily limited to the vegetative growing season 
because of the winter snow cover and cold temperatures. Grazing management in the project area 
generally follows a deferred rotation system. This system is the recommended long term grazing 
management system because deferred rotation grazing provides benefits to livestock gains, 
pasture improvement (both vegetation and soils), and net returns.  

The savory or intensive grazing management system is also utilized in the project area by a few 
ranchers. As mentioned above, this system involves intensive management and grazing of the 
available forage. This method promotes better utilization of the forage and, when managed 
correctly, would benefit the range condition by the removal of the standing crop that promotes 
root and plant development during the non-grazing periods. The disadvantage of this system is 
the high level of management by the operator, increased fencing costs, and the added stress to the 
animals during pasture rotation. 

Grazing management in the project area is influenced primarily by the weather. Snow cover and 
cold spring temperatures would sometimes delay utilization of the spring pastures. However, 
precipitation is the primary factor for determining pasture utilization. During moist years, 
pastures would sustain longer and heavier use. During dry years, livestock would be moved more 
frequently or be grazed at a lesser stocking rate. 

All ranching currently being conducted in the project area is for cattle production with the cow-
calf operation being the most popular. In general, calves would be born during the period of 
January to March in the winter pasture or winter feeding areas. From March to May, the cow-
calves are transferred to the spring-summer pasture which begins the grazing season rotation. 
Calves would be removed from the summer-fall pastures during October or November and sold 
at market. General weight gains during the grazing season for a calf would be 550 to 650 pounds 
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for a full grazing period and 450 to 550 pounds for a shorter grazing period which may be 
conducted on the higher elevation areas or for cattle which are trucked in from other areas.  

The areas of federal surface are managed by the BLM under the Standards for Rangeland Health 
and Guidelines for Livestock Grazing Management (BLM 2009b). These areas are shown on 
Figure 3.9-2 and the associated acreage is shown on Table 3.9-2. These standards apply 
primarily to rangeland health and only indirectly address by-products of healthy rangeland such 
as higher livestock productivity and healthy wildlife. The standards must meet the Fundamentals 
of Rangeland Health listed at 43 CFR 4180 and conform to other applicable federal regulations 
and guidelines. The fundamentals of rangeland health include:  

 Maintain or promote adequate amounts of vegetative ground cover; 

 Maintain or promote subsurface soil conditions; 

 Maintain, improve or restore riparian-wetland functions; 

 Maintain or promote stream channel morphology; 

 Maintain or promote appropriate kinds and amounts of soil organisms, plants and 
animals; 

 Promote the opportunity for seedling establishment; 

 Maintain, restore, enhance water quality; 

 Restore, maintain or enhance T&E habitat; 

 Restore, maintain, enhance T&E candidate and special status species habitat; 

 Maintain or promote native populations and their communities; 

 Emphasize native species in the support of ecological function; and 

 Only incorporate the use non-native plant species when native species are not available or 
are incapable of achieving proper functioning condition.  

Table 3.9-2 Grazing Allotment Acreages within the Project Area 
Grazing Allotments Acres 

Within Project Area 7,587.9 
Montana State Trust Land Surface Ownership 606.2 
BLM  Surface Ownership 600.0 
Private Ownership 6,381.7 
Within Bull Mountains Mine No. 1 Permit Area 4,694.4 
Montana State Trust Land Surface Ownership 31.5 
BLM  Surface Ownership 336.1 
Private Ownership 4,326.8 
BLM Coal Lease Area 2,195.4 
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3.9.5 Agricultural Productivity 

Cultivated croplands are relatively scarce in the project area. Primary crops include wheat, 
alfalfa, and hay (grass). Areas under cultivation vary from year to year, and crops are sometimes 
rotated. Production information has been obtained from local landowners throughout the project 
area. 

Crop production varies with annual precipitation as well as the local moisture regime. In the 
relatively moist Rehder Creek bottom, annual alfalfa production range from 1.5 tons per acre 
(one cutting) during dry years to a maximum of about 5 tons per acre (three cuttings) in 
relatively wet years. Alfalfa production along the PM Road, where conditions are considerably 
drier, have averaged approximately 700 pounds per acre. These are the only known locations 
where alfalfa is grown or has recently been grown in the project area. 

Wheat is also grown in the Rehder Creek drainage. Production averages approximately 45 
bushels per acre. Yields over the last 30 years have ranged from a low of about 32 bushels per 
acre to a maximum of 74 bushels per acre. 

The most common crop harvested in the project area is grass hay on areas of special-use pasture. 
Landowners vary the management of special-use pasture from year to year. Portions are 
harvested as hay, while other areas are left standing and grazed or cut and then grazed. As with 
other crops, yields vary with available moisture. Production probably averages about 2 tons of 
hay per acre annually in most of the project area. A minimum yield of about 1.5 tons per acre per 
year generally results during dry years or on drier sites. Wetter sites such as the Rehder Creek 
drainage produce greater yields, with an average of about 3 tons per acre annually. A maximum 
known yield in the project area of about 4.5 tons per acre has been harvested in the Rehder Creek 
drainage during wet years. 

Development of land in the project area is not occurring under the direction of a comprehensive 
land use plan. Musselshell County does not have land use regulations. Although land use 
regulations have been proposed in the past, they were rejected by voters (most recently in 
November 1988). Neither Yellowstone County nor Musselshell County currently has land use 
regulations. 

3.10 Cultural Resources 

3.10.1 Prehistoric and Historic Resources 

Prehistoric resources are artifacts and features resulting from human activity predating written 
records. These are identified either as isolated artifacts or as sites. Typically, prehistoric sites in 
the region consist of scatters or clusters of artifacts such as stone tools and pottery sherds; 
features such as hearths, stone circles, or rock art; or plant and animal remains. Depending on 
their age, complexity, integrity, and association, sites may be important for the information that 
they contain and their potential to contribute to our understanding of past cultures and settlement 
patterns. Prehistoric site types in the Bull Mountains area include camps, log structures, limited 
activity loci, rock art, rock cairns, lithic quarries, and workshops. Prehistoric pottery is not 
common in the Bull Mountains area. 
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Historic resources are artifacts, features, buildings, and structures that were created within the 
period of historic written records. Historic sites include buildings and structures such as dams 
and bridges, and historical archaeological features such as artifact scatters, building foundations, 
landscape modifications, and trails. Historic resources may also include known locations of 
historic events that may not retain physical traces of those events. Historic resources may have 
the ability to yield information in the same manner as prehistoric sites, but are more often 
considered important for their association with important historical persons or events, or as 
examples of distinctive architectural, engineering, or artistic styles. 

Cultural resource surveys have been conducted in areas of planned surface disturbance within the 
project area (Rood 1990; Tetra Tech, Inc. 1991) and of 19 springs that may be affected by 
subsidence (Pool 1992). These surveys were predominantly outside the lease area. The 19 
springs that were surveyed included three that are within or near the lease area (16135, 16145, 
and 16165). Prehistoric lithic scatters were found at four of the 19 springs, including one found 
at a spring adjacent to one of the lease area. The latter site (24ML667) is currently listed by the 
SHPO as unevaluated for the National Register of Historic Places (NRHP). 

More recently, cultural resource surveys were conducted on the surface within the lease area that 
are above proposed areas to be mined and may be affected by subsidence (Ferguson 2009). Five 
sites and three isolated finds were recorded during this survey. Four newly recorded sites and one 
previously documented site were addressed in this study. Sites included one possible prehistoric 
campsite (previously recorded site 24ML667), a historic homestead (24ML835), a historic 
graffiti site (24ML836), prehistoric lithic reduction site (24ML837), and a prehistoric lithic 
source (24ML838). All of the isolated finds are prehistoric artifacts. Site 24ML667 is 
unevaluated for the NRHP because of the potential for deeply buried cultural deposits. All other 
sites recorded during this survey were not eligible for the NRHP.  

3.10.2 Native American Religious Concerns 

Native American religious concerns are sites, areas, and materials important to the ongoing 
culture of Native American groups for religious or heritage reasons. Sensitive resources may 
include some types of prehistoric resources, features and artifacts, contemporary sacred sites, 
traditional use areas such as traditional plant gathering areas, and sources of materials used to 
produce sacred objects and traditional tools. Some prehistoric or historic archaeological sites that 
are also Native American traditional concerns may be considered eligible for the NRHP because 
of their association with Native American traditions and cultural identity and may be considered 
Traditional Cultural Properties (TCPs). Although archaeologists may identify sites as potential 
TCPs, the evaluation of these sites must be done through government-to-government 
consultation. Sensitive places in the area may include mountain peaks or springs that are 
elements of cultural traditions or beliefs. 

Native American groups with traditional ties and concerns in the Bull Mountains area include the 
Crow, Blackfeet, Gros Ventre, Sioux (or Lakota), Northern Cheyenne, Assiniboine, Shoshone, 
and Arapaho. Contacts for consultation were made with representatives of the Crow, Eastern 
Shoshone, Assiniboine, Gros Ventre, Oglala Sioux, Blackfeet, Flathead, and the Medicine Wheel 
Alliance (Kooistra-Manning and Deaver 1993). These studies were baseline data gathering and 
did not include government-to-government consultation. Several locations have been identified 
in the general area of the project that may contain resources sensitive to these groups. There are 
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three broad classes of sensitive cultural concerns that may apply to the project area: sites that 
may qualify as TCPs; locations with intangible spiritual attributes (ISAs); and contemporary 
prayer and offering locales. Sensitive site types that may qualify as TCPs may include burials, 
rock art, vision quest and fasting sites, large rock features, dance grounds and associated lodges, 
large or complex stone circle sites, sweat lodges, and historic battle sites (Kooistra-Manning and 
Deaver 1993). Culturally significant geological or landscape features and traditional resource 
gathering areas may also qualify as TCPs or be sensitive to these groups. Sites with ISAs are 
locations or features recognized as culturally or spiritually important by Native American 
groups, but cannot be defined as TCPs. These sites are protected under the American Indian 
Religious Freedom Act, and respectful treatment is appropriate to avoid adverse impacts to the 
spiritual qualities of these sites. The third class of sensitive localities includes traditional prayer 
and offering localities that are currently in use for ceremonial purposes. Tribal representatives 
also expressed concern that underground mining disturbs the quiet zone of the deep earth and 
disrupts or destroys elements of the spiritual environment. They were particularly concerned 
about disruption to springs and the spirits that dwell in these waters. The mining may also 
indirectly impact resources through subsidence. 

Several potential TCPs were identified during consultation for the project area and railroad 
corridor. None of these were within the lease area. Archaeological sites at springs and the springs 
themselves were identified as potentially culturally sensitive, but locations in the lease area were 
not addressed in consultation. 

3.11 Visual Resources 

The project area is characterized by wooded rolling hills and low mountains, and areas of open, 
flat grasslands and farmlands. The highest mountain in the project area is Dunn Mountain with 
an elevation of about 4,750 feet south of the lease area. Within and near the lease area, flat open 
grasslands are restricted to the bottom of the Rehder Creek valley and portions of open mesas. In 
general, the project area is a mix of rural scenery that is fairly common to the region. 

The project area is characterized by low mountains and sloping valleys covered in a mix of 
upland grasslands, ponderosa pine, and rock outcrops. The visual features in the project area 
itself are fairly common to the region. More distant vistas from the project area, especially from 
portions of Dunn Mountain, are the Snowy, Big Horn, Pryor, Beartooth, and Crazy mountains. 
Within the lease area, there are no identified areas of special, critical, or unique scenic 
significance and no National Landmarks. 

Structurally, the project area occupies a shallow basin, with no outstanding features or unique 
surface expressions. Faults are rare, and none occur in the project area. SPE contacted the 
MBMG regarding any "unique geologic formations and special characteristics" in the project 
area. The MBMG has no knowledge of any unique or special geologic features. In addition, no 
such features have been observed by professional geologists while working in the project area. 

The project area is about 1 mile east of U.S. Highway 87. U.S. Highway 87 is the closest major 
road and the most likely perspective that the project area may be seen from. The project area is 
not a common recreational destination. There are no public recreational areas in the project 
vicinity. The mine surface facilities are shielded from the highway by Signal Mountain and a 
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series of low ridges. Fattig Creek Road is a maintained county road that crosses through the 
northern portion of the lease area. This road crosses from U.S. Highway 87 by way of Old 
Divide Road to U.S. Highway 12 near Delphia. The road runs along Rehder Creek in Section 8, 
then swings north through Section 4 across the divide to Fattig Creek. Minor roads branch off 
Fattig Creek Road to dispersed residences in the project area. Principal views of the project area 
would be from Fattig Creek Road and the scattered private residences in the project area.  

3.12 Noise 

Noise can be characterized as unwanted or unpleasant sound. Noise, as a physical phenomenon, 
consists of sound pressure variations audible to the ear. Sound level is expressed in decibels 
(dB), a logarithmic unit borrowed from electrical engineering. The dB is a dimensionless unit 
related to the logarithm of the ratio of the measured level to a reference level. A derivative 
measure of dB, the dBA, has been developed to express sound levels in a manner that reflects 
how people perceive sounds. The U.S Environmental Protection Agency (EPA) has adopted a 
measure of the effect of noise on people called the day-night average sound level (DNL). EPA 
has identified a range of yearly DNL sufficient to protect public health and welfare. In this 
scheme, maintaining an outdoor noise level at or below 55 dBA should insure adequate 
protection for indoor living. Current noise levels in these areas are generated by wind and traffic 
on local roads, typical of rural areas. 

Meridian collected readings of the noise levels at the PM Mine. Construction and heavy 
equipment operation noise levels ranged from about 72 to 95 dBA near the preparation facility to 
an ambient noise level of about 35 to 40 dBA. SPE anticipates that noise levels at the Bull 
Mountains Mine No. 1 facilities would be comparable. Monitoring of noise levels is not required 
by the current mine permit. 

3.13 Transportation Facilities 

The Bull Mountains Mine No. 1 mine facilities are served by U.S. Highway 87 which connects 
Billings, which is along Interstate 94 and Roundup, which is along U.S. Highway 12. Principal 
local roads include Fattig Creek Road, which connects U.S. Highway 87 by way of Old Divide 
Road near the mine facilities to U.S. Highway 12 to the northeast at Delphia. Mine employees 
travelling to work and other mine-related traffic use these roads. U.S. Highway 87 and Old 
Divide Road are asphalt, all-weather, two-lane highways maintained by the Montana Department 
of Transportation, and Fattig Creek Road is an unpaved two lane road maintained by Musselshell 
County. Several smaller local roads branch off of these main roads. Produced coal is currently 
delivered to markets by the railroad spur to Broadview. This rail spur will continue to carry 
traffic as long as the mine is in operation.  The level of production from the mine results in three 
coal trains per day from the mine to Broadview and then on mainline railroads to the eastern 
United States and possibly to the west coast. 

3.14 Hazardous and Solid Waste 

The Bull Mountains Mine No. 1 is an underground longwall facility and there will be no surface 
activities in the coal lease area that would generate any hazardous or solid waste.  Solid and 
liquid waste would continue to be produced at the mine facilities and, as the mine advances, 
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waste materials would result from activities associated with mining the leased coal. Procedures 
are in place for handling solid and liquid waste produced by mining activities, and these 
procedures would continue to be used for the lease area. 

3.15 Socioeconomics 

The social and economic project area includes Musselshell and Yellowstone counties. The 
majority of mine facilities and the coal lease area are in Musselshell County, but employees also 
commute to the mine from Yellowstone County. Activities on the public lands in Musselshell 
and Yellowstone counties have the potential to affect social and economic resources in 
communities near the project area. Public scoping identified effects to employment, local 
economy, and tax base as the primary issue related to the development of the proposed project 
area.  Effects to social characteristics were not identified as an issue from public scoping efforts, 
as coal mining has historically been part of county economies. Many residents of the counties 
depend on resource extraction-based employment for their livelihood and lifestyle. 

3.15.1 Local Economy 

The local economy in this portion of rural Musselshell County and adjacent portions of 
Yellowstone County is dominated by mine and ranching-related employment. Closer to Billings 
in Yellowstone County, an increasing number of individuals are employed in the Billings area. 
This rural area and Roundup are significantly affected by employment levels at the mine, 
whether by direct employment or other mine-related businesses and services. 

From 1995 to 2008, approximately $125,000,000 has been spent on the Bull Mountains Mine 
No. 1 project. That number includes over $30,000,000 that has been applied to the purchase of 
property in Musselshell County from individuals, which in turn has generated millions of dollars 
of tax revenue for the state and county. 

3.15.2 Population 

Population in Musselshell County from 1980 to 1990 dropped from 4,428 to 4,106. Most of the 
decrease in county population occurred in Roundup. By 2000, the population had rebounded to 
4,497 and it remained roughly at that same level through 2007. In the 1980s, the population in 
Yellowstone County was growing, and the proportion of the population that lived in urban areas 
(Billings) was growing even more rapidly. From 1980 to 1990 the county population grew from 
108,035 to 113,419, a 5 percent increase. In that same period, the population of the Billings area 
increased from 66,842 to 81,151, a 21 percent increase. Not only was the population of the 
county increasing, but much of the rural population was moving into urbanized areas. By 2000 
the county population had increased to 129,352, and it continued to increase, reaching 141,022 in 
2007. Through 2007, Yellowstone County showed a continued population growth rate of about 
1.3 percent annually and continued urbanization. These trends in population roughly parallel 
trends in employment as discussed in the Employment Section below. In the 1980s, Musselshell 
County had a sharp drop in mining-related employment, reflected by less extreme drops in other 
sectors. In the same period, Yellowstone County also showed a drop in mining-related 
employment, but showed strong rises in retail trade, finance and real estate, and service sectors, 
predominantly in the urban areas in and around Billings. 
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3.15.3 Employment 

The Bull Mountains Mine No. 1 surface facility complex is in the south central portion of 
Musselshell County. Rural Musselshell County, Roundup, and other communities in the county 
contribute to the labor force of the Bull Mountains Mine. The PM Surface Mine was in operation 
on a small scale as a surface mine from 1973 through 1993. Consequently, the mine was a minor 
contributor to the employment statistics over that period. In 1993, the Bull Mountains Mine No. 
1 was issued a permit for underground operations. The mine was closed from 1994 through 
1995, resumed operation briefly in 1996 and 1997, and closed again until resuming operation in 
2003 under new ownership. Mining operations have been expanding since 2003 to full levels of 
production. 

Based on the data presented in the Bull Mountains Mine No. 1 FEIS (MDSL 1992), employment 
in Musselshell County was dropping in the late 1980s and was dominated by ranching-related 
jobs. The overall employment figures for Musselshell County given in that FEIS show a 5 
percent drop in employment from 1980 to 1989 (1,944 and 1,850). The corresponding labor 
force statistics (Table 3.15-1) show an 8 percent drop in employment over the same period, and 
a 3 percent drop in the labor force. In 1989, mining accounted for 6 percent of the employment in 
the county and farm-related employment accounted for 18 percent. Department of Labor and 
Industry figures for the years 2000 and 2007 (MDLI 2008) show employment in the county 
rebounding and dropping slightly again. Annual employment in 2000 was 1,969 with a 6.1 
percent unemployment rate, and in 2007 had dropped to 1,924 with a 4.8 percent unemployment 
rate. Information on employment by sector indicates that employment in mining had risen to 8 
percent of employment in the county, while ranching-related employment had dropped to only 3 
percent. The Bull Mountains Mine No. 1 resumed operation in 2003 and contributed to the 
proportional increase in employment in the mining sector. 

Table 3.15-1 Labor Force Statistics, Montana, Musselshell and Yellowstone Counties, 
1990, 2000, and 2007 

State of Montana or County/Category 19901 20002 20072

Montana 
 Labor Force 402,000 468,865 501,348 
 Employed Persons 379,000 446,552 485,615 
 Unemployed Persons 23,000 22,313 15,734 
 Unemployment Rate 5.7 4.8 3.1 
Musselshell County 
 Labor Force 1,696 2,096 2,021 
 Employed Persons 1,564 1,969 1,924 
 Unemployed Persons 132 127 97 
 Unemployment Rate 7.8 6.1 4.8 
Yellowstone County 
 Labor Force 64,473 71,487 81,464 
 Employed Persons 61,395 68,572 79,532 
 Unemployed Persons 3,078 2,915 1,932 
 Unemployment Rate 4.8 4.1 2.4 

1 From MDSL 1992 
2 From MDLI 2008 
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The southern portions of the project area are in Yellowstone County, and Yellowstone County 
contributes to the labor force of the Bull Mountains Mine No. 1. Based on the data presented in 
the Bull Mountains Mine No. 1 FEIS (MDSL 1992), employment in Yellowstone County was 
rising in the 1980s. The overall employment figures for Yellowstone County show a 14 percent 
increase in employment from 1980 to 1989 (60,286 to 68,964). The corresponding labor force 
statistics show an 11 percent increase in employment over the same period, and 11 percent 
increase in the labor force. In 1989, mining accounted for less than 1 percent of the employment 
in the county and farm-related employment accounted for approximately 2 percent. Department 
of Labor and Industry figures for the years 2000 and 2007 (MDLI 2008) show employment in 
the county continuing to rise. Annual employment in 2000 was 68,572 with a 4.1 percent 
unemployment rate, and in 2007 had risen to 79,532 with a 2.4 percent unemployment rate. In 
2007, farming and mining related employment together accounted for less than 1 percent of the 
employment in the county. In 1989, employment sectors that tend to cluster in urban areas 
including retail trade, finance and real estate, services, and government accounted for 72 percent 
of the employment in Yellowstone County. The greatest growth in Yellowstone County in the 
1980s was in services. 

Current operations at Bull Mountains Mine No. 1 provide employment for approximately 200 
workers.  In 2007, mining employment was 51 in Musselshell County, and 366 in Yellowstone 
County, for a total of 417 workers (BLM 2009); however, this employment number does not 
reflect recent hires made by the mine. The mine recently expanded the operations workforce by 
50 workers, of which 20 percent were estimated to have migrated into the counties from other 
regions. The effects to social and economic conditions in the counties from the additional 10 
workers and their families would be very small. The relatively small number of in-migrating 
workers did not cause a discernible effect to permanent and temporary housing stock, or to 
community and municipal services. 

The county mining employment includes oil and gas operations as well as other non-coal mining 
jobs. Employment in coal mining operations is not available for the counties, as disclosure of this 
data violates state and federal confidentiality criteria. The majority of mining employees in 
Yellowstone County are employed in the oil and gas industry, so it is likely that current mining 
employment for both counties utilizes most, if not all, of the available mining labor force in the 
counties; however, in the event that non-specialized mining jobs become available, workers 
employed in other sectors would likely shift to mining jobs that pay high wages relative to other 
employment sectors.  The 200 workers at Bull Mountains Mine No. 1 include management and 
other support staff as well as workers employed for mining activities. 

3.15.4 Housing 

Year-round housing in Musselshell County, including the project area, increased from 1,997 to 
2,183 from 1980 to 1990, an average increase of 0.9 percent annually. However, over the same 
period the vacancy rate rose substantially. Year-round housing units include both occupied units 
(households) and vacant units. Housing construction may reflect an anticipated increase in 
population, but does not mean that population is actually increasing. By 2007, the total number 
of households in the county was only 1,895, and the vacancy rate of year-round housing was still 
high. 
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In Yellowstone County, year-round housing increased from 42,689 in 1980 to 48,781 in 1990, 
and average increase of 1.1 percent annually. Like Musselshell County, there was an increase in 
vacant housing, but the increase was not nearly as great. By 2007, the total number of 
households in the county was 57,305. Over this period, new housing has not increased as rapidly 
as the population and the housing and rental markets have become increasingly active. 

3.15.5 Local Government Facilities and Services 

Public services, which are typically provided by local governments (cities, counties, and special 
service districts), include police and fire protection, emergency medical services, schools, public 
housing, parks and recreation facilities, water supply, sewage and solid waste disposal, libraries, 
and roads and other transportation facilities. There are no public housing facilities, public parks 
and recreational areas, or public transportation facilities in the project area. Tax revenues 
generally fund public services, although there may be other sources of revenue such as user or 
franchise fees. The tax base of the county or community is often a key factor in the level of the 
public services. 

The federal rents and royalties would be determined following the decision to lease the coal. The 
estimated royalties would be 8 percent of the revenue realized from sale of the federal coal. The 
estimated amount and distribution of these royalties would be determined at a later date, 
however, a percentage is returned to state and local agencies. 

Property taxes have traditionally been the most important source of funding for Musselshell 
County, accounting for nearly two-thirds of annual revenues. Property taxes are based on taxable 
valuation of the county, which has not varied greatly over the last few decades. In Yellowstone 
County, property taxes are only about half of all revenues.  

Taxes in Musselshell County contribute to the maintenance of county roads, such as Fattig Creek 
Road and Old Divide Road, while U.S. Highway 87 is maintained by the Montana Department of 
Transportation. Prior to 1988, school funding was entirely the responsibility of the local school 
district and was limited by the county property taxes, but in 1988 the state legislature shifted the 
funding of general fund budgets from local districts to state and county equalization. 

Law enforcement in the project area is provided by the Montana Highway Patrol, and the 
Musselshell and Yellowstone County Sheriff's departments. The Highway Patrol concentrates on 
traffic patrol and traffic-related incidents, primarily along U.S. Highway 87. The sheriff's 
departments concentrate on criminal activities in their respective counties. The Musselshell 
County Sheriff's Department is consolidated with Roundup city law enforcement. The joint 
department is understaffed and their facilities are antiquated and inadequate. The Yellowstone 
County Sheriff's Department is also understaffed. Currently, all rural fire departments are 
volunteer organizations. The Musselshell County Rural and Roundup Fire Department has been 
maintaining an adequate number of volunteers and firefighting equipment for existing demand. 
The Bull Mountains Volunteers was organized in 1988 to provide initial response fire protection 
in the project areas. Fire-fighting equipment is limited and the volunteers rely on county support 
for more serious incidents. 

The Musselshell County Ambulance Service in Roundup is a volunteer organization that serves 
the county. The organization has maintained an adequate volunteer staff, but their equipment is 
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aging. There is a single 17-bed county hospital in Roundup with limited medical facilities and 
two larger hospitals, both 280-bed facilities, in Billings. 

The project area does not currently have public water supplies or wastewater treatment. 
Residential solid waste collection and disposal in Musselshell County are provided by the 
Musselshell County Refuse District. Refuse is picked up and hauled to the Roundup transfer 
station and then hauled by a private contractor to the Billings landfill. Solid and liquid wastes 
produced at the Bull Mountains Mine No. 1 surface facilities complex are handled by the mine 
and private contractors. Some of the non-hazardous materials make their way to the Billings 
landfill, and procedures are in-place at the mine for the handling and disposal of these wastes. 

3.15.6 Social Environment 

The social characteristics of the project area counties are strongly tied to traditional natural 
resource-based industries, such as agriculture and extractive industries. Area residents recognize 
the importance of public lands in providing a natural resource base for economic activities, as 
well as supporting a particular way of life.  

Local values of rural residents in the BLM Billings Resource Area (now Field Office) are 
described in the Billings Resource Area Final EIS (BLM 1983). Residents value the rural 
character of the region, specifically wide open rural landscapes, naturalness, fresh air, and 
solitude. Residents of the Billings area exhibit more diversity of lifestyles and interest, 
contributing to a wide range of values and attitudes. Residents expressed support for the leasing 
and development of coal, if the coal is needed and developed in a careful manner with 
reclamation. Some individuals expressed opposition to coal development because of possible 
impacts to the environment and the agrarian way of life. 

3.16 Environmental Justice 

Environmental justice issues are concerned with actions that unequally impact a given segment 
of society as a result of physical location, perception, design, noise, or other factors. EO 12898 
(59 FR 7629) requires federal agencies to identify and address disproportionately high and 
adverse human health or environmental effects of their programs, policies, and activities on 
minority and low income populations. The provisions apply fully to effects on tribal lands, treaty 
rights, trust responsibilities, and the health and environment of Native American communities. 

Communities within Musselshell and Yellowstone counties, entities within the area, and 
individuals with ties to the area may all have concerns about the presence of an active coal mine 
in the Bull Mountains. Environmental justice issues are primarily associated with impacts on the 
natural and physical environment, and also with social and economic impacts. Environmental 
justice concerns may include Native American access to cultural and religious sites if the sites 
are on tribal lands or if treaty rights have granted access to specific locations. The potential issue 
of access to cultural and religious sites is also addressed in the Cultural Resources Section. The 
Bull Mountains Mine No. 1 is outside the reservations, does not include any Indian Trust Assets, 
and does not contain any locations specifically named in tribal treaties. 

The Crow Indian Reservation is southeast of Billings in Big Horn and Yellowstone counties 
about 40 miles south of the coal lease area. The Northern Cheyenne Indian Reservation is east of 
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the Crow Indian Reservation in Big Horn and Rosebud counties. Both Big Horn and Rosebud 
counties have substantial Native American populations. Over 9,000 Native Americans live on the 
two reservations and additional individuals with varying levels of affiliation with the tribes live 
in surrounding areas. 

The project area is located in Census Tract 1, Census Block Group 3, Musselshell County, and 
Census Tract 15, Census Block Group 1, Yellowstone County. In the 2000, census the 
populations of these block groups were predominantly white - 95.9 percent in both Musselshell 
County and Yellowstone County (U.S. Census Bureau 2008). Minority households were 
predominantly American Indian in Musselshell County (2.4 percent). Most of the non-white 
households in Yellowstone County are listed as more than one race or other (3.4 percent). No 
Asian or African American households were listed in either block group. Year 2000 income data 
at the census tract level shows that 12.7 percent of families in Musselshell County, Census Tract 
1 and 9.4 percent of families in Yellowstone County, Census Tract 15 were below poverty level. 
The project area does not contain any communities or areas characterized by minority or low 
income populations that may be affected by mining activities. 
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4.0 ENVIRONMENTAL CONSEQUENCES 

This chapter discusses the potential physical, biological, cultural and socioeconomic effects of 
the alternatives described in Chapter 2. This chapter is organized by alternative and then by the 
affected resource in the same order as they are described in Chapter 3. Cumulative impacts are 
also discussed in this chapter. Under the No Action Alternative, the federal coal lease area would 
not be approved for leasing. Currently approved mining operations would continue until mining 
reaches the federal coal lease areas. The Proposed Action would recommend a leasing process 
and the underground mine would continue its operations in the LOM area in accordance with the 
approved mine plan. Access to the coal lease areas and the private and state coal reserves to the 
south and east of the coal lease areas would allow mining to continue for approximately seven 
additional years. 

4.1 Effects from No Action 

Under the No Action Alternative, federal coal leasing of the proposed lease area would not 
occur. Consequently, mining would not occur in these identified lease tracts.  The existing 
surface facilities and underground mine plan (no surface facilities or surface disturbance are 
proposed for the lease area) would continue until mining reaches the westernmost federal lease 
area in Section 8. Under the current mine plan, without access through the federal lease tracts, 
mining in the private and state coal south and east of the federal lease area could not occur. 
Given the relative locations of the lease tracts, there is no modification to the design of the 
longwall mining plan that would be economically feasible to mine these private and state 
reserves. Under the No Action Alternative, the current Life of Mine Plan (Figure 2.1-1) would 
be reduced by approximately seven years. Two areas of potential effects are considered in this 
analysis, the surface overlying the federal coal lease tracts and the existing mine permit area. 

4.1.1 Topography and Physiography 

Under the No Action Alternative, coal leasing would not occur and there would be no mining of 
the coal in the federal lease area. This alternative would have no effect on topography and 
physiography within the proposed lease area as a result of mining and related subsidence.  

The No Action Alternative would continue ongoing permitted effects of the existing mine. This 
would include minor lowering of topography in the subsided areas within the current permit area. 

4.1.2 Geology, Mineral Resources, and Paleontology 

Under the No Action Alternative, mining would not occur under the lease area, and there would 
be no effects on local geology, mineral resources, or paleontological resources of the lease area. 
Not mining the coal reserves within and south of the federal lease areas under the current mine 
plan would leave these reserves uneconomical to mine in the future resulting in loss of coal 
royalties. Early closure of the mine would leave approximately 133 million tons of coal un-
mined, including 61.4 million tons of federal coal and 71.6 million tons of private and state coal. 

Mining would continue in the current mine permit area until mining operations reach the federal 
lease area. Effects to geology and paleontology would be similar to the Proposed Action, but 
would be restricted to the current mine permit area. 
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4.1.3 Air Quality 

Under the No Action Alternative, there would be no emissions produced within the federal coal 
lease area. Permitted emissions from the operations at the surface facilities complex would 
continue until mining reaches the federal coal lease area and would then end. Air quality would 
meet existing permit requirements and all state and federal standards. 

4.1.4 Water Resources 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to water resources in the lease area. Mining would 
continue in the current mine permit area until mining operations reach the federal lease area. 
Effects to water resources could result from subsidence over mined areas within the current mine 
permit area. Existing permitted conditions at the mine surface facilities would continue.  

4.1.5 Soils 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to soils in the lease area. Mining would continue in the 
mine permit area until mining operations reach the coal lease area. Existing surface facilities 
would continue to operate. There would be no expansion or substantial modification to the 
surface facilities that could result in additional effects to soils. 

4.1.6 Vegetation 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to vegetation or wetlands in the lease area. Mining and 
operation of the existing permitted mine surface facilities would continue until mining operations 
reach the coal lease area. There would be no expansion or substantial modification to the surface 
facilities that could result in additional effects to vegetation. 

4.1.7 Wildlife 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to wildlife in these lease areas. Mining would continue in 
the current mine permit area until mining operations reach the federal coal lease area. There 
could be negligible localized changes in habitat over mined areas from soil erosion from 
subsidence. There would be no additional changes to habitat at the surface facilities. 

4.1.8 Threatened, Endangered, and Special Status Species 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to threatened, endangered or special status species in 
these coal lease areas. Mining and operation of the mine surface facilities would continue in the 
current mine permit area until mining operations reach the federal coal lease area. During this 
continued operation, there would be no changes to habitat at the surface facilities and no effects 
to threatened, endangered or special status species. 
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4.1.9 Ownership and Use of Land 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to land use in the lease area. Mining would continue in 
the mine permit area until mining operations reach the coal lease area. Subsidence over longwall 
mined areas may result in localized slope instability, rock toppling, and alteration of topography 
at the interface between mined and un-mined areas on or adjacent to the federal lease area. Slope 
instability could temporarily constrain land use in specific areas. There would be no long-term 
effects on ownership and use of land. 

4.1.10 Cultural Resources 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to cultural resources on federal lands. 

No Native American concerns have been identified in the portion of the mine permit area that 
would be mined under the No Action Alternative.  

4.1.11 Visual Resources 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no subsidence-related effects to visual resources in the lease area. Mining and 
operation of the mine surface facilities would continue in the current mine permit area until 
mining operations reach the federal coal lease area. 

4.1.12 Noise 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no effects to noise in the lease area. Mining would continue in the mine permit area 
and permitted operation of the surface facilities would continue until mining operations reach the 
coal lease area. 

4.1.13 Transportation Facilities 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no effects to transportation facilities in the lease area. Mining would continue at current 
rates until the private coal reserves are depleted which would reduce the mine life by 
approximately seven years. This would reduce train traffic of coal shipments and associated 
workforce vehicle traffic on U.S. Highway 87. 

4.1.14 Hazardous and Solid Waste 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no direct or indirect effects of hazardous and solid wastes in the lease area. Mining 
would continue in the mine permit area and permitted operation of the surface facilities would 
continue until mining operations reach the coal lease area. Solid and liquid wastes would 
continue to be produced at the mine facilities until mining depletes the private coal reserves 
currently permitted. 
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4.1.15 Socioeconomics 

Under the No Action Alternative, the areas of federal coal would not be leased and currently 
permitted mining operations would cease when private coal reserves are depleted. If this coal is 
not leased and subsequently mined, it would not be available for residential and industrial uses 
and State of Montana revenues would be reduced while the federal coal would not be mined. 
Furthermore, if the federal coal reserves are not leased there would be no federal rents and 
royalties. Based on the estimated annual production of up to 10 million tons clean coal that 
would occur under the Proposed Action, and the 2007 annual average open sales price of $11.79 
per short ton of coal produced in Montana (Energy Information Administration 2009), selection 
of the No Action Alternative could result in the loss of a potential $24 million in annual tax 
revenues to the state. Consequently, revenue from rents, royalties, and severance and proceeds 
taxes would not be available to the federal, state, and local government programs and services. In 
addition, there would be the loss of operating expenditures for supplies and equipment to 
businesses in the counties. The No Action Alternative would generally have no effect on existing 
public utilities and services.  

The Bull Mountains Mine No. 1 contributes to local employment and the general economy. In 
2007, for Musselshell County as a whole, mining-related employment accounted for more than 8 
percent of total employment. Once mining operations for the current permitted activities are 
completed, the current 200 employees would lose employment at the mine, which would 
increase unemployment levels, and reduce the circulation of payroll dollars through the local 
economies. There would be losses in revenues from taxes paid by SPE and its employees, and by 
secondary businesses and their employees, resulting in a decrease in the revenues of the affected 
counties. Musselshell County government tax-based revenues from mining operations would be 
negatively affected if the Bull Mountains Mine No. 1 is not producing once current mining 
activities are depleted.  Subsequently, Musselshell County’s ability to fund certain utilities and 
services could be jeopardized.   The losses to Yellowstone County would occur primarily from a 
reduction in taxes paid by SPE employees and the loss of secondary business revenues; however, 
these losses would be small relative to the size of the Yellowstone County economy. In addition, 
increased unemployment may increase the use of state unemployment programs and increase the 
use of county and state social programs. 

The projected loss of employment could lead to negative effects on overall stability of 
communities in the affected counties.  Although many current SPE employees could be hired at 
other mining projects in the region, including ongoing gas development, a substantial number 
would become unemployed and might leave the area to seek other employment, resulting in a 
slight reduction in the overall county population.  Fluctuations in employment would not provide 
for a stable community environment. 

The federal rents and royalties would be determined following the decision to lease the coal. The 
estimated royalties would be 8 percent of the revenue realized from sale of the federal coal. The 
estimated amount and distribution of these royalties would be determined at a later date. The 
federal royalties would also contribute to the county and community revenue. 

The total coal tax burden for coal production in Montana is approximately 14 percent of gross 
revenues, or approximately 20.2 percent of the contract sales price (Montana Department of 
Revenue 2009).  Based on the estimated annual production of up to 3,419,000 tons clean coal 
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and the 2007 annual average open sales price of $11.79 per short ton of coal produced in 
Montana (Energy Information Administration 2009), the proposed project could contribute a 
potential $24 million in annual tax revenues to the state. The actual annual taxes that would be 
paid would vary according to several factors, including the actual annual production and the 
open sales price per ton of coal. 

4.1.16 Environmental Justice 

Under the No Action Alternative, mining would not occur in the federal lease area, and there 
would be no effects to environmental justice in the lease area. 

4.2 Effects from Proposed Action 

The Proposed Action includes five lease tracts totaling 2,679.76 acres as described in Chapter 2. 
The Proposed Action would entail leasing the federal coal within the lease area and underground 
mining of the Mammoth coal seam. The federal coal is included in portions of ten longwall 
panels that would be mined in the LOM area over a seven year period that also includes the 
private and state coal reserves south and east of the lease area.  These private and state coal 
reserves would be uneconomical to mine under the current mine plan without accessing the 
federal coal reserves.  The current layout of the Life of Mine Plan has been established within the 
existing geologic environment to reduce overall environmental impact, protect environmental 
resources where possible, and promote mine ventilation and safety for mine workers. No 
longwall mining would occur in areas of less than 200 feet of overburden cover to protect surface 
resources from potential subsidence damage. The Proposed Action would also include the 
continued operation of the existing permitted surface facilities during the mining operations. 
There are no plans for surface facilities or other mine features in the lease area and there would 
be no direct effects to the surface. Indirect effects would include or result from subsidence over 
the mined areas. Other than the indirect effects of subsidence in the coal lease area, the primary 
effects of coal leasing would be to continue mining operations for an additional seven years 
while the LOM area is mined. 

4.2.1 Topography and Physiography 

Under the Proposed Action, there would be no surface facilities in the federal coal lease area. 
Mining would continue under the current mine plan and permit until operations reach the federal 
lease area. Indirect effects on topography would include subsidence over the mined areas. In 
general, subsidence would be uniform over broad areas. Effects of subsidence could occur on 
steep slopes and along rock outcrops where localized slope failure and rock toppling may occur.  

Subsidence over the mined panels would alter the overburden and affect the stability of 
sandstone outcrops and steeper slopes. The effects of subsidence in the overburden from the 
proposed longwall mining can be grouped into three zones: the fragmented zone, the fractured 
zone, and the deformation zone (Figure 2.1-3). The fragmented zone is a zone of bedrock which 
would fracture and collapse. This is expected to occur immediately above the active mining area 
and extend up to 140 feet into the overburden. The fractured zone is a zone of fracturing and 
deformation of the bedrock that would begin immediately above the fragmented zone and is 
expected to extend 400 to 600 feet above the fragmented zone. The deformation zone extends 
from the fractured zone upward to the surface. The deformation zone would deform without 
fracturing. 



4.0 – Environment Consequences 

Bull Mtns Final EA - April 2011.Doc 4-6

The surface effects of subsidence depend on characteristics of the overburden as well as depth of 
mining below the surface, height of the coal seam removed, mine layout, and mine direction. It is 
expected that in areas where the seam height is 8.5 feet, predicted subsidence would be a 
maximum of 5.95 feet and where the seam height is 13 feet, maximum subsidence would be 9.1 
feet. The trough of subsidence would be deepest in the center of the panels, graduating to little or 
no subsidence at the boundary of coal removal. Along a particular subsidence trough, slope 
failure and toppling of sandstone rocks that outcrop may occur. Slope instability and failure, rock 
toppling, and alteration to topography and drainage patterns are most likely to occur where steep 
slopes, weathered materials, and unstable structural conditions exist. Figure 4.1-1 shows the 
areas of steep slopes in the lease area where these effects would be likely to occur. The figure 
depicts contours of areas where slopes are 25 percent and 50 percent grade. These are areas of 
continuous steep slopes such as cliffs and bluff edges. Localized rugged terrain and small 
bedrock outcrops may not show up at this scale. The overall effects from mining-related 
subsidence would be minor over the short term (one to six months after mining) and negligible 
over the long term. However, there may be local variations in the effects. In most cases, 
subsidence-related failures would be an acceleration of the slower natural processes of 
weathering, erosion, sloughing and toppling. 

A monitoring program was implemented at the Bull Mountains Mine No.1 to collect subsidence 
data. The data is used to verify the accuracy of the predicted subsidence under actual ground 
conditions and to detect mining-induced effects to surface resources both predicted and 
unpredicted. In addition, site specific angle of draw, subsidence factor, and tensile strains may be 
calculated. These results are used to refine the predictive model, which then can be used to 
estimate the effects of mining in successive longwall panels during the remainder of the mine 
life. 

During mining, waste from coal processing would continue to be deposited in the WDA. This 
would fill the upper reaches (head-of-hollow) of an ephemeral drainage of Rehder Creek. The 
resulting topography in this local area would be smoother than the existing topography. The 
overall nature of the topography and physiography of the area would not change. 

4.2.1.1 Mitigation Measures 

Effects to topography and physiography include ground disturbance from facility construction 
and operation, coal and soil stockpiles, the WDA, and subsidence over mined areas. All proposed 
and anticipated ground disturbance from facility construction and operation, management of coal 
and soil stockpiles, and management of the WDA has been permitted. The potential effects of 
waste management at the WDA are discussed below under Hazardous and Solid Waste. Potential 
ground disturbance from subsidence over mined areas is anticipated, but the exact nature and 
extent of the disturbance is unknown. The surface over the longwall panel is being monitored as 
the mine progresses. The information from this monitoring is being used to identify actual 
subsidence effects and to refine the subsidence model for the real-world conditions of the mine 
area. The effects of subsidence to topography and physiography may also be associated with 
effects to other resources such as water, wetlands, soils, vegetation, ownership and use of land, 
and cultural resources. The mine permit includes a subsidence monitoring plan (SPE 2009 
Volume 11 Appendix 901-2) as described below. 
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The subsidence monitoring layout would be arranged in terms of 1000-foot monument spacing 
along the longitudinal axis of the longwall panels. The monument installations for traverse 
measurement of the longwall subsidence would be located at the beginning of the panel. This 
would produce subsidence parameters from the start of longwall operations. Monument spacing 
would be 50 feet at locations within 250 feet on either side of the panel edge. A second 
subsidence monitoring traverse would be included at a location with deeper cover and steep 
slopes. The second traverse monument spacing would be increased to 100 feet since these 
measurements would be a duplication of the first monument survey traverse. Survey control 
would be located well outside the area of projected subsidence and these controls would be tied 
to a known control point (USGS benchmark, section corner, etc.) at the northwest end of the 
panels and at the southeast end of the panels. 

Subsidence in longwall panels is surveyed and results submitted to MDEQ. Pending sufficient 
subsidence parameters to predict subsidence of subsequent longwall mining, no further 
monitoring would be required, except for special features or as required by MDEQ. Special 
features include structures, roads, springs, private wells, drainages and steep slopes, as identified 
by pre-mine surveys.  

Subsidence monitoring would be tied to longwall mining operations. A baseline survey would be 
conducted three months prior to longwall mining of each panel. This survey would include all 
monuments and the initial longwall face position. Upon commencement of longwall mining, 
subsidence survey measurements would be made according to longwall mining advancement. 
Survey measurements would be made every 1000 feet of longwall advance or once a month, 
whichever interval is shorter. Full subsidence is expected to be delayed, therefore, monitoring of 
panels would continue until full subsidence is determined (this may be carried out for as long as 
24 months after the mining). Each subsidence survey would include the location of the longwall 
face and would be tied to known control points. 

4.2.2 Geology, Mineral Resources, and Paleontology 

The Proposed Action would result in removal of all of the mineable portions of the Mammoth 
coal seam from the federal lease area by underground longwall mining techniques. SPE 
anticipates mining about 12 million tons of raw coal per year with operations of four crews 
working seven days per week. 

Indirect effects to the geology, mineral resources, or paleontological resources of the leased area 
would include subsidence over the mined areas. In general, subsidence would be uniform over 
broad areas. Strata would subside as a block and retain their internal structure. Except for the 
removal of the coal bed, the overall nature of the geology, mineral resources, and paleontological 
resources of the area would not change. 

Surface activities and mining operations are unlikely to disrupt important vertebrate or 
invertebrate fossils, except in the coal seam that would be removed by longwall mining. Collapse 
features associated with underground mining have the potential to disrupt stratigraphic continuity 
and data associated with paleontological resources at the surface. However, the low potential for 
disturbance of resources in conjunction with the limited surface-disrupting activities would 
minimize the potential impact to paleontological resources that might be in the area of the federal 
coal. 
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4.2.2.1 Mitigation Measures 

SPE would implement a monitoring program at the Bull Mountains Mine No. 1 to collect 
subsidence data (see Topography and Physiography). Strata and mineral resources would subside 
as a unit, and the integrity of geology, mineral resource, and paleontology would not be affected. 
There may be localized areas of cracking, sloughing of some steep slopes and rock toppling. 
Indirect damage from slope failure and rock toppling would be repaired by stabilizing areas of 
failure. This would be conducted on a case by case basis as mechanical treatment of strata may 
be more damaging than non-treatment. 

4.2.3 Air Quality 

Under the Proposed Action, potential effects to air quality would continue at the surface 
facilities, but would not occur in the federal lease area. Acquisition of the federal coal lease 
would enable mining operations to continue through these portions of the Mammoth coal seam. 
The observed negligible effects associated with permitted sources would continue for an 
additional seven years. These effects are expected to be local and would not contribute to the 
Billings and Laurel nonattainment areas. No changes in mining methods are proposed. 
Operations at the surface facility complex would be ongoing during the mining operations. The 
surface facilities complex is currently operating under a valid Montana Air Quality Permit 
(MAQP No. 3179-04). Mining of the leased coal would contribute to the generation of fugitive 
dust at the surface facility complex from coal handling, unit train loading, wind erosion of coal 
and other material stockpiles, and vehicle traffic on unpaved roads and surfaces. The relative 
location, numbers, and types of most emission sources would not change from current permitted 
operations.  

Other pollutants at the surface facility complex would include exhaust from trucks, maintenance 
equipment, other motor vehicles, trains, and ventilation emissions from the mine and coal 
preparation facility. Pollutants from these sources would include carbon monoxide (CO), 
nitrogen oxides (NOx), sulfur dioxide (SO2), particulates, and trace amounts of methane from 
mine ventilation. These emissions would be within existing levels as allowed under the MAQP 
and would continue as coal is mined in the LOM area. The 2009 BACT (MAQP #3179-01) 
concluded that the emissions of the surface facilities would be negligible and that proper 
operation and maintenance of onsite sources would be adequate to achieve appropriate standards. 
Some of these pollutants, including methane and nitrous oxides are GHGs that may contribute to 
climate change. The combined emissions of GHGs from vehicles, equipment, mine ventilation, 
and coal preparation expressed as CO2-equivalent would be approximately 2,100 tons (1,905 
metric tons) annually. This is well below direct emissions of 25,000 metric tons or more of CO2-
equivalent GHG emissions annually that the CEQ (2010) suggests as a reference point that may 
be meaningful for quantitative and qualitative assessment of GHG emissions. 

4.2.3.1 Mitigation Measures 

All mitigation measures included in the existing air quality permit (Table 3.3-1) will apply to 
ongoing operations of the mine. In general, fugitive emissions of particulates from open sources 
are controlled by preventive or mitigating measures and techniques. Sources of fugitive 
particulates can be classified in the following four activity classes: wind erosion; coal handling 
and transfer; reject and waste material handling, transfer, and disposal; and travel on unpaved 
roads.  
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Wind erosion affects both storage piles and outdoor material handling and disposal activities. 
Preventive techniques reduce emissions by reducing the extent of the source, by modifying the 
process, or by adjusting work practices. Reduction of emissions of fugitive dust or particulate 
matter from wind erosion and material handling can be accomplished by enclosure, chemical 
stabilization, or material wetting.  

Material handling is broken down into two categories: coal product and reject of waste materials. 
Coal handling activities include drops to and from conveyors and stockpiles, movement of piles 
by bulldozer or front-end loader, and movement of material for transport by truck, conveyor or 
rail. Reject or waste material handling activities include conveyor transfer, bin loading, truck 
loading and unloading, and material spreading.  SPE will minimize the fall distance associated 
with all material handling activities to the extent feasible. SPE has also developed, implemented, 
and will maintain good housekeeping practices to keep coal and waste material transfer locations 
clean. 

For particulates generated during coal handling operations onto stockpiles, MDEQ determined 
that the use of fixed stackers with an underground reclaim system constitutes BACT. In addition, 
MDEQ determined that the use of enclosures for surface conveyors and incorporating flexible 
chutes and enclosures at all transfer points for the transport of coal and reject of waste material 
would constitute BACT. Further, based on similar source determinations, MDEQ determined 
that the use of fabric filter baghouse pickup points at all surface conveyor material transfer points 
would constitute BACT. Further, SPE will utilize water or chemical dust suppressant for the 
purpose of controlling emissions from the movement of materials by bulldozers or front-end 
loaders. SPE will use watering or chemical dust suppressants, contouring techniques, and soil 
covering and re-vegetation for controlling particulate emissions from WDA operations. 

SPE will take reasonable precautions to limit the fugitive emissions of airborne particulate matter 
on haul roads, access roads, parking areas, and general plant property. SPE will clean up all 
spilled material from roadways to further limit potential fugitive emissions. MDEQ determined 
that the use of water spray or chemical dust suppressant to maintain compliance with the opacity 
and reasonable precaution limitations would constitute BACT for these sources. 

In summary, MDEQ (2009) determined that good housekeeping practices, minimization of fall 
distance for material transfer operations, the application of moisture throughout the mining 
process, using stackers with a reclaim system, enclosures for all surface conveyors and conveyor 
transfer points incorporating fabric filter baghouses or pick-up points, and water spray or 
chemical dust suppressant to maintain compliance with permitted opacity requirements and 
reasonable precaution limitations constitutes BACT for these sources. 

4.2.3.2 Climate Change 

If the federal coal is leased and mined, minor amounts of GHGs would be released to the 
atmosphere for an additional 7 years. GHG emissions are a concern due to the greenhouse effect. 
The greenhouse effect is defined as how certain gases in the atmosphere impede the radiation of 
heat from the earth back into space, trapping heat like the glass in a greenhouse. These gases 
include carbon dioxide, methane, water vapor, ozone, and nitrous oxide. GHGs are not currently 
regulated, but there is a consensus in the international community that global climate change is 
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occurring and that it should be addressed in governmental decision making, including policies 
affected by GHG emissions.  

As presented in the GHG Emissions section of Chapter 3, the Bull Mountains Mine No. 1 
generated approximately 100 tons of CO2 from gasoline consumption and 2000 tons CO2 from 
diesel fuel consumption in 2008. Current measurements of methane from the mine are at or 
below detection limits; however, minor amounts of methane may be emitted as the mine 
progresses. 

Although the mine emissions are quantifiable, it is not possible to accurately assess the effects of 
a given amount of CO2 emissions, resulting from one activity, on global warming and climate 
change (CEQ 2010). Given the estimated CO2 emissions from anthropogenic sources in the 
United States in 2007, 7,282.4 million metric tons CO2 equivalent (EPA 2008), it is reasonable to 
assume that the impact of CO2-equivalent emissions from annual operation of the Bull 
Mountains Mine No. 1 on global warming would be negligible. 

Black carbon would also be emitted from sources at the mine during the mining of the federal 
coal. As explained in Chapter 3, it would be possible to control some black carbon at the mine 
from diesel sources. However, given that the US emits 6.1 percent of the globally-emitted black 
carbon, it is reasonable to assume that the contribution of black carbon from the continuation of 
sources related to mining of the federal coal would have a negligible impact on local or regional 
air quality.  

The use of the coal after it is mined is also not determined or analyzed at the time of leasing. 
However, almost all of the coal that would be mined at the Bull Mountains Mine No. 1 would 
most likely be used by coal-fired power plants to generate electricity. In recognition of this most 
likely use, a discussion of emissions and by-products that are generated by transporting and  
burning coal to produce electricity is included in this assessment. However, these emissions 
would be the same whether or not the coal burned is from this mine. Additional discussion of the 
current status of global climate change considerations is included in the Cumulative Impacts 
section of this chapter. 

As discussed in Chapter 2, under the No Action Alternative, the completion of the currently 
approved mine plan would mine the remaining portions of the estimated 34 million tons of 
recoverable coal reserves in approximately three years at an average annual production rate of up 
to 12 million tons. Under the Proposed Action, SPE estimates that the life of the mine would be 
extended by about 7 additional years at an average annual coal production rate of up to 12 
million tons. 

The mining, processing, and shipping of coal from the Bull Mountains Mine No. 1 would 
contribute directly to GHG emissions through carbon fuels used in mining and processing 
including fuel consumed by heavy equipment and stationary machinery, electricity used on site, 
methane released from mined coal, and rail transport of the coal. 
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4.2.4 Water Resources 

4.2.4.1 Groundwater 

Subsidence associated with the proposed underground mining activities is anticipated. A 
consequence of the subsidence may produce changes to the hydrologic system including: 

 Changes in groundwater quality and quantity due to subsidence, mine dewatering, and 
geochemical processes, and 

 Changes in surface water quality and quantity. 

To assess potential changes to the overburden, coal, and underburden hydrogeologic units 
resulting from the proposed mine, factors that were considered include: 

 The effects of mining and subsidence on aquifer characteristics, groundwater flow, 
recharge capacity, springs and the alluvium; 

 The cones of depression in the overburden, coal, and underburden caused by 
groundwater flow into the mine and mine dewatering, and potential changes to 
groundwater quality caused by chemical processes. 

4.2.4.1.1 Hydrologic Model Analysis 
The hydrologic impacts were analyzed using a computer code called MODFLOW-SURFACT, a 
commercially available, industry standard software package capable of modeling complex 
hydrologic conditions such as those in the project area (Hydrogeologic, Inc. 1996).  The program 
has been subjected to numerous verification and testing exercises and found to perform 
adequately (EPA 1999).   

The procedure for analyzing the hydrologic impacts using groundwater modeling software such 
as MODFLOW starts with developing the Conceptual Site Model (CSM).  The CSM represents 
the hydrologic and geologic conditions of the project area.  The numerical model is constructed 
to simulate the CSM and then calibrated against observed site conditions.  With the CSM and 
numerical model completed, scenarios representing mining conditions can be modeled, and 
resulting impacts to groundwater can be determined. Development of this model is only a tool to 
help us assess what actual impacts could be. The resulting values are not absolute and actual 
effects may vary from those predicted. 

4.2.4.1.2 Developing the Conceptual Site Model Mine Inflow 
The project area physiographic setting consists of a circular mesa approximately 10 miles in 
diameter.  The surface terrain is highly variable, ranging from 3,800 to 4,700 feet above mean 
sea level (amsl).  The various strata outcrop along the surface and steep sides of the mesas.  
Several alternating intervals of sandstone and coal overlie the Mammoth coal, however, for the 
sake of modeling the Mammoth coal seam, the overlying intervals behave in a homogenous 
fashion and transmit water at a given rate (regardless of which layer is controlling, the rate to the 
seam is the same). Therefore, the individual units comprising the overlying material were not 
considered for this analysis, but have been grouped, and modeled as a single overburden unit.   
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Three lithologic units have been defined as the upper underburden, Mammoth coal, and 
overburden.  Table 4.2.4-1 summarizes the hydrogeologic properties of these units.  Observed 
water levels from well monitoring data were used to calibrate the model.   

Table 4.2.4-1 Project Area Hydrogeologic Unit Properties 

Aquifer parameters Symbol/Unit 
Upper 

Underburden 
Mammoth 

Coal Overburden 
Conditions  Confined Semi-confined Unconfined 

Hydraulic Conductivity K (ft/day) 0.0131 0.162 0.0183 

Saturated Thickness b (ft) 304 105 Varies6 

Storage Coefficient S (unitless) 0.027 0.00047 0.00057 
Data Sources from Permit Document (SPE 2009): 
1 Table 304(5)-5-4 Aquifer Test Results – Underburden, geometric mean. 
2 Table 304(5)-5-3 Aquifer Test Results – Mammoth Coal, geometric mean. 
3 Table 304(5)-5-2 Aquifer Test Results – Overburden, geometric mean. 
4 Based on upper underburden defined herein. 
5 Average thickness of Mammoth coal within study area MAP 322-1. 
6 MAP 304(6)-7 – Overburden Potentiometric Surface. 
7 Table 304(5)-5-5, arithmetic mean. 

In addition to the above parameters, the CSM and numerical model also incorporate: 

 The geometry of the Mammoth coal, 

 The geometry of the overburden, 

 The potentiometric surface of the Mammoth coal  

 The potentiometric surface of the overburden, and 

 The potentiometric surface of the upper underburden. 

The overburden is defined as representing all the zones of material above the Mammoth coal 
varying from 0 to 800 feet thick within the project area.  It is composed of interbedded 
sandstones, siltstones, shale, claystones, and coals.  Although its material composition is 
variable, for this analysis it is simplified and expressed as an unconfined saturated unit with the 
properties listed in Table 4.2.4.1.  Vectorized USGS 7.5-minute quadrangles based on 10-foot 
contour intervals were input into the model to represent the geometry of the overburden.  

The Mammoth coal is defined as the zone of material varying from 8 to 11 feet thick within the 
project area.  It is composed completely of coal exhibiting the hydrogeologic properties 
identified in Table 4.2.4-1.  For this analysis, it is expressed as a semi-confined aquifer.  
Boundary conditions were established where the Mammoth coal outcrops.  Although the 
Mammoth coal does vary in thickness throughout the project area, for this analysis, it was 
assumed to have a uniform thickness of 10 feet. 

The upper underburden is herein defined as the zone extending 30 feet below the base of the 
Mammoth coal.  It is composed of interbedded shale, siltstones, and sandstones.  The 
potentiometric surface for this zone is, on average, 60 feet above the base of the Mammoth coal.  
The permeability of this zone is extremely low, with a geometric mean hydraulic conductivity of 
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0.013 feet per day.  Beneath the upper underburden, a fourth layer called the lower underburden 
has been included to represent the base of the mesa and enables groundwater to drain out of the 
system.  The hydraulic properties of the lower underburden are similar to those of the 
overburden. 

In order to develop the numerical model, the following assumptions to the CSM and 
hydrogeologic parameters were utilized: 

 Where a unit would outcrop, a no-flow boundary and a drain would be set to the 
surface elevation and this would define the groundwater elevation; 

 A general head boundary was used to fix the groundwater elevation on the east side of 
the model where the Mammoth coal outcrops; 

 An additional drain was placed along the west side of the model domain within the 
lower underburden to represent seepage from the mesa to the wash; 

 The amount of recharge infiltrating through the overburden was determined by 
lowering the effective rainfall until the water table in the Mammoth coal matched that 
which was observed; 

 The remaining rainfall is assumed to represent aquifer recharge in the overlying units; 
and 

 A steady-state simulation was used to calibrate the model to groundwater contours.  
Various parameters included the elevation and conductance of the drains and the 
effective recharge as described above. 

Mine Inflow 

The Mammoth coal seam is the targeted zone for mining operations.  Under pre-mining 
conditions, it is one of many pancaked saturated zones that form the Bull Mountains 
groundwater system.  As the coal is removed and underground cavities open up, water seeps into 
the mine from the roof, floor, and walls.  The amount of water seepage increases dramatically as 
subsidence occurs and the hydrologic conductivity between the mine workings and adjacent 
saturated zones increases.  This infiltration, and subsequent dewatering of the surrounding area, 
was modeled under transient conditions using MODFLOW-SURFACT.  The dewatering was 
simulated by installing a drain at the bottom of the 10-foot-thick coal layer.  To simulate the 
rubblized nature of the workings, the rubble was assumed to have a high hydrologic conductivity 
(K=1,000 ft/day) and porosity (75%).  The most sensitive parameter in calibrating the drain 
functionality is the transmittance of the drain.  A value of 50 times the horizontal transmissivity 
for this interval was assumed.  Mine inflow was determined by calculating the amount of water 
that would have to be removed to keep the mine workings dry.  

Aquifer Drawdown 

Water removed from or allowed to pool in the mine workings originates from adjacent saturated 
zones.  As a result, adjacent aquifers would exhibit reduced volumes of water.  This effect is 
called aquifer dewatering or drawdown.  The drawdown is calculated by subtracting the 
simulated groundwater elevation from the calculated elevation during the calibration phase.  The 
extent of the 1-foot drawdown after 5 and 25 years of mine pooling was then plotted with respect 
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to mine layout.  The extent of the drawdown is a balance between the rate of groundwater inflow 
and the rate of its removal by the mine dewatering system.  In this case, the inflow rate is 
extremely low due to the low hydraulic conductivity of the overburden and Mammoth coal 
material (0.018 and 0.147 ft/day respectively), resulting in an exceedingly sharp hydraulic 
boundary.    

Mine Pooling 

The subsided areas of fragmented roof will function as a highly connected reservoir.  The mine 
pool reservoir will have a high storage, and its transmissivity and yield will increase as the 
reservoir fills.  The mine pool reservoir will be filled by temporary drainage of roof sandstone 
aquifers above recently subsided longwall panels, by lateral inflow from the coal and 
overburden, by vertical flow from below, and by vertical recharge from above, which 
continuously re-saturates the partially-drained roof.  As the mine pool rises, lateral inflow and 
vertical flow from below diminish and eventually become a net outflow.  A steady state is 
reached when the inflow from vertical recharge is approximately the same as the net lateral and 
vertical outflow from the mine pool reservoir.    

The rate and extent of the mine pool filling depends on four major factors: 

1. The rate of vertical recharge (inflow) into the mine, 

2. The extent of prior drainage of the fragmented roof zone, 

3. The rate of seepage into and out of the mine by lateral flow through the peripheral un-
mined coal and overburden, and 

4. The rate of seepage into and out of the mine by vertical flow through the floor of the 
mine. 

Model Results 

The short-term hydrologic effects on the Mammoth coal aquifer are shown in Figure 4.2-1, 
which indicates the aquifer condition after mining and dewatering of the entire mine area.  It 
represents the conditions immediately following cessation of mining while dewatering continues.  
The affected environment is defined as the 1-foot drawdown contour (Figure 4.2-1), and is 
interpreted to extend only about 0.5 to 0.75 miles downgradient, but extending to the intersection 
of the coal seam with the surface in the cross and upgradient direction. 

The long-term effects are shown on Figure 4.2-2 for aquifer drawdown 5 years after dewatering 
ceases and Figure 4.2-3 for aquifer drawdown 25 years after dewatering ceases.  Equilibrium in 
the groundwater system of the project area would not be reached within 25 years after mining 
operations have ceased due to the low rate of effective recharge (~9,000 ft3/day) compared with 
the total amount of water being transferred from storage to replace that removed during the mine 
operating period (2,400,000 ft3) at the end of the 25-year period.  Should subsidence occur, the 
porosity of the rubble would decrease, therefore decreasing the recovery period.  However, the 
calculations performed here do not account for any subsidence.   
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Figure 4.2-1
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Figure 4.2-2

Area of Influence in Mammoth Coal
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Figure 4.2-3

Area of Influence in Mammoth Coal
Mining Complete

25-Years after Dewatering Cases
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Mine inflow was calculated to be approximately 2.4 acre-feet/acre/year for mined-out areas 
averaged over the lifetime of the project.  In practice, the mining operations would be phased 
with approximately one panel added each year.  The modeling described herein assumes that the 
entire mine was excavated in year one and the groundwater inflow then continued for the life of 
the mine.  Thus, the estimate of 2.4 acre-feet/acre/year represents the maximum inflow of water 
expected. This water would accumulate as a mine pool in the mined-out area until the steady 
state pool is reached. This pool would fill the lower portion of the mined-out area and may 
extend 3 to 5 feet into the fractured overburden. Of this water, 50 percent originates from the 
upper underburden, 21 percent from the Mammoth coal, and 29 percent from the overburden.   

For the recovery phase, 5 years after dewatering has ceased, 65 percent originates from the upper 
underburden, 2 percent from the Mammoth coal, and 33 percent from the overburden.  Twenty-
five years after dewatering has ceases, 95 percent originates from the upper underburden, 2.5 
percent originates from the Mammoth coal, and 2.5 percent originates from the overburden. 

Model Summary 

A fully 3-dimensional groundwater flow model has been developed using MODFLOW-
SURFACT to simulate the environmental effects of mining on the local and regional 
groundwater conditions.  The groundwater elevations within the target zone, Mammoth coal, are 
seen to be determined by the topography and effective recharge. 

The results of this analysis indicate that the hydrologic impacts of the mining operations would 
be limited to the immediate vicinity of the mine workings or the area defined by the boundary of 
the coal and the ground surface (outcrop) (Figures 4.2-1 through 4.2-3).  The calculated 
groundwater extraction rate at the full extent of mining is approximately 2.4 acre-feet/acre/year 
and represents the maximum inflow of water expected.  As of March 2006, the amount of water 
seepage into the extent of the underground mine workings, approximately 80 acres or 3 percent 
of the permitted mine plan, is small enough that it requires limited dewatering.   

Due to the low hydraulic conductivity of the strata directly below the coal (two to three orders of 
magnitude less than that of the shallow fractured and weathered bedrock), it is unlikely that the 
lowering of the potentiometric surface in the underburden (caused by mining) would increase the 
downward flow from the shallow fractured and weathered bedrock.  In groundwater flow 
systems in which there are contrasts of two orders of magnitude in hydraulic conductivity among 
adjoining media, flow lines in the unit with the higher hydraulic conductivity tend to parallel the 
contact (Freeze and Cherry 1979).  Groundwater would, therefore, continue to flow in the upper 
system with only a relatively small loss to the underburden unit.  These conditions are expected 
to be the same after mining in all areas. 

Model sensitivity is usually judged by varying the input parameters.  However, based on 
previous modeling and field measurements, it was determined that hydraulic conductivity, 
porosity, and storage were well characterized.  The effect of the storage coefficient was 
evaluated over two orders of magnitude and shown to have only a small effect.  Due to the high 
contrast in hydraulic conductivity among the zones, the parameters exhibiting the most 
sensitivity are recharge and the conductance of the drains used to simulate seeps and streams.   
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4.2.4.2 Hydrologic Impact Due to Subsidence 
4.2.4.2.1 The Subsidence Process 
The effects of subsidence on the mined area have been predicted in studies conducted by Agapito 
and Maleki (1989 and 1990). The studies concluded that three different zones of deformation 
would develop above the mined area as a result of subsidence: 

Zone 1: Fragmented Zone - includes the immediate roof and may extend upward to a 
height approximately equal to 2 to 10 times the mining height. The strata in this 
zone would fracture and collapse into the mined out area. 

Zone 2: Fractured Zone - may extend upward to a height approximately equal to 30 to 50 
times the mining height. The strata deform and fracture, but maintain their 
continuity. Bedding plane separation can occur. 

Zone 3: Deformation Zone - extends upward from the top of the fractured zone to the 
surface. The strata deform without significant fracturing, forming compression 
zones at the surface near the center of the panel and tension zones at the edges 
of the panel. Bedding plane separation can occur. 

The subsidence front follows a wave form, rather than an abrupt front, so that strata bend rather 
than shear. Curvature of the subsidence wave is broad, with changes in surface slope of about 
five degrees, so that deformation is laterally distributed. Further, the inflection plane of the 
subsidence wave is off vertical by approximately 22 degrees (the angle of draw), and therefore 
would not coincide with a single vertical joint plane throughout the sandstones. These factors 
limit the shear strain on individual joints.  Some horizontal shear may occur between beds during 
the passage of the subsidence wave, and thin lenses of disturbed rock with higher permeability 
may develop, particularly in basal sandstones. High-angle joints would experience initial tension 
and subsequent compression. 

In Zone 1, bulking of the fractured rocks and the caved gob account for the proportion of the 
mined height that does not transfer to the surface as subsidence. This has been estimated to be 
about 30 percent of the mining height.  

Above Zone 1 (the fragmented zone), shale is expected to buffer fracturing. Shale comprises 
approximately 25 to 40 percent of the overburden, which favors the distribution of subsidence 
strain and minimizing vertical hydraulic connection that may fracture, but shale greater than ten 
feet in thickness may deform without fracturing, accommodating strain on small oblique shears.  
Shear in shale that do intercept water, particularly below saturated sandstones, should tend to 
soften and close under overburden loads rather than conduct flow. 

The presence of several massive, thick sandstones should concentrate overburden loads on pillars 
left in the gates at panel margins, and cause the pillars to crush and enhance uniform lowering of 
strata, particularly at greater overburden thicknesses. 

At the surface, over mined areas, tension occurs as subsidence begins, and is followed by 
compression as the overburden settles.  Cracks can open during the tension phase, but most close 
during the compression phase (usually within two years). The trough mode of the subsidence 
laterally constrains the deforming strata above Zone 1, and limits the tensional cracking. Above 
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the ultimate mine boundaries, on the edge of the final subsidence trough, there would be a fringe 
where there is no compression recovery, and tension cracks parallel to the boundaries are 
expected to heal more slowly. Closing of these cracks is expected due to the soft nature of the 
sandstones and shale in the project area. Enduring cracks, which are determined to pose a threat 
to wildlife or livestock or have a detrimental effect on the surface hydrologic system, would be 
filled or otherwise mitigated, as necessary. 

4.2.4.2.2 Changes to the Hydrogeologic System 
The hydrogeologic units above and below the mine would be affected to varying degrees by 
subsidence. The fragmented zone, predicted to extend between 18 and 140 feet above the mined 
seam (Agapito and Maleki 1990), would have increased hydraulic conductivity, porosity and 
storage because of bulking. The difference between the mined height and the surface subsidence 
would be taken up in the gob and the fragmented roof zone. In this case, the zone is predicted to 
comprise a highly connected pool, which over a ten foot mining height would have a storage 
capacity of approximately 3 acre feet per acre. This bulking storage has the capacity to gravity 
drain about 30 feet of sandstone in the fragmented zone, assuming a specific yield of 0.1. 

During mining operations, the gob and fragmented zone would intercept and divert vertical flow, 
interrupting some recharge to the upper underburden, except perhaps in mined areas where water 
is allowed to accumulate underground. After mining, recharge would begin to re-saturate the gob 
and fragmented zone until an equilibrium is reached and the portion of recharge to the upper 
overburden is re-established. 

Vertical hydraulic conductivity of a stratiform aquifer system is dominated by the less permeable 
lithologies, particularly shale, which is less permeable than the associated interbedded 
sandstones. The capacity of shale in the project area to deform in response to subsidence may be 
expected to limit changes in overall vertical conductivity in the rocks above the highly fractured 
Zone 1. Shale thicker than about ten feet that are above the highly fractured subsidence Zone 1 
may be expected to show only limited increase in hydraulic conductivity.  

An increase in horizontal hydraulic conductivity in a direction parallel to high angle jointing may 
occur in sandstone bodies. An increase in horizontal conductivity may also occur as a result of 
some separation and shearing at the base of strata. Volumetric strain should be small compared 
to the saturated void volume; a new joint with 0.01 inch gap in a cubic foot of sandstone with 10 
percent porosity adds only 1 percent storage, although its permeability would be 200 times that 
of the un-fractured sandstone. Induced jointing may actually increase horizontal flow rates, but is 
not expected to increase the rate of vertical flow through the overburden as a whole, especially in 
areas where thick shale maintain continuity and interrupt vertical flow. 

Draining of the fragmented overburden into the mine pool is expected to occur at the Bull 
Mountains Mine No l. This is not considered a loss of water, but rather an accumulation of that 
water in the most permeable section of the aquifer. Above the fragmented zone, the buffering of 
deformation and of vertical infiltration of the shale is expected to minimize the impacts to the 
hydrogeologic systems, such as water level declines. 

As water levels decrease in the immediate mine area, some aquifers may shift from semi-
confined to unconfined conditions because of partial drainage. Head and storage values are 
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expected to eventually recover in areas where the shale is again effective in re-isolating aquifers 
from drainage to the mine, and where settling of the subsided overburden heals the fractures, 
thus causing conductivities to approach pre-mining conditions. However, groundwater may not 
recover to pre-mining levels in areas where enduring subsidence fractures occur, but may re-
establish at lower levels within the overburden. Aquifer response and recovery would be 
measured by intensive monitoring of springs and wells as specified by the mine permit that 
requires monitoring and an adaptive management approach to mitigation in the event that 
unexpected impacts occur. 

4.2.4.2.3 Impacts to Groundwater Flow and Recharge 
Impacts on groundwater flow and aquifer recharge capacity due to mine subsidence are expected 
to be limited to the fragmented zone. The shallow bedrock aquifer system is anticipated to be 
isolated from the drainage to the mine by shale and other low permeability lithologies, especially 
in areas of greater overburden thickness. The mine would receive some inflow from the 
underburden, and intercept some recharge to the underburden, but effects on the underburden 
aquifers should be negligible. 

Groundwater flow in the fragmented zone and the Mammoth coal would be directed towards the 
mine workings during and immediately following mining activities at the site. Flow direction in 
this narrow zone is not expected to return to pre-mining conditions for several years or more 
after mining ceases (see groundwater modeling predictions in Section 4.2.4.1.2 above). 

In the fractured and deformed overburden, overall flow direction is not expected to be impacted, 
except perhaps in situations where the overburden is thin or brittle sandstones are the 
predominant lithology, and where enduring subsidence fractures occur. In the project area, 
subsidence fracture conductivities are expected to be buffered by thick shale due to their soft 
nature. Increases in both vertical and horizontal hydraulic conductivities may occur as a result of 
subsidence. Horizontal hydraulic conductivities are still expected to dominate groundwater flow, 
because they would continue to be greater than the vertical component because shale is expected 
to interrupt downward flow along subsidence-induced fractures.  

Flow to springs is believed to be controlled by a shallow fractured and weathered 
bedrock/alluvial system.  Subsidence fractures may reach this system in areas of shallow 
overburden cover, facilitating the diversion of groundwater. Some increased lateral drainage 
from higher overburden units to some lower springs also may occur temporarily as a result of 
flow along subsidence fractures. Settling and compression after mining are expected to close 
most subsidence fractures, thereby returning the groundwater flow direction, including flow to 
springs to approximately the pre-mining orientation. If, however, flow to the springs is impacted, 
then SPE is committed to replacing the flow using one of the mitigation methods. 

In the project area, recharge should sustain the aquifers and springs which were not permanently 
impacted, but may take years to replenish drained groundwater. Recharge in the project area has 
been estimated to be 0.05 feet/year based on infiltration rates determined by the groundwater 
mass balance analysis. 

Local subsidence depressions may remain that could create minor surface ponding or marshy 
areas during periods of high precipitation. Since precipitation is very low in the region, this is not 



4.0 – Environment Consequences 

Bull Mtns Final EA - April 2011.Doc 4-25

considered a major or detrimental impact. If the ponds contain sufficient quantities of water, then 
they may be used opportunistically as a source of replacement water. Recharge may be 
accentuated in these areas during wet periods and snowmelt events. 

The groundwater system that feeds springs is a shallow fractured system controlled by 
topography. Subsidence fractures may reach this system in areas of shallow cover, where stress 
can be bridged by sandstone beams in the roof, and subsidence may be more abrupt than the 
usual smooth wave. Flow can occur on such fractures, but visual observations by King (1980) 
indicate that settling and compression reclose fractures on which significant shear has occurred. 

4.2.4.2.4 Impacts to Springs, Ponds, Wetlands, and Wells 
Approximately 141 springs and associated wetlands occur within the project area. All of these 
springs have been monitored as part of the baseline program. There are 15 springs within the 
coal lease area and an additional 14 springs within the adjacent area, which directly overlie the 
proposed mine workings or lie within the subsidence angle of draw (Table 4.2.4-2). The 
probability of individual springs being affected is based on the following: 

 Depth to mining from the ground surface; 

 The lithology of the rocks between the spring and the Mammoth coal (i.e. percent 
shale, coal, etc.), if a spring lies within the subsidence areas; 

 Percentage of watershed in the mining and subsidence areas; and 

 The slope of the spring site (the steeper the slope, the more likely the spring would be 
impacted). 

Table 4.2.4-2 Springs and Seeps Overlying Areas Potentially Affected By Subsidence in 
Coal Lease Area 

Spring Name, 
Number Location (TRS) Elevation 

Flow 
Range 
(gpm) Development 

Relative 
Score* 

Value to 
Ranchers**

14405 6N/27E 8 NESE 4075 Dry – 1.5 None 1 No 
14415 6N/27E 8 SESE 4070 dry - 1.5 small pond 3 Yes 
14535 6N/27E 8 NESW 4000 dry - 0.5 None 1 No 
14555 6N/27E 8 NESW 4070 dry - 0.3 small pond 2 Yes 
16135 6N/27E 22 NWSW 4486 1.0 - 18.0 stream channel flow 2 Yes 
52275 6N/27E 4 SWSE 3960 Dry -1.5nd None 1 Yes 
52355 6N/27E 4 NESW 4038 dry - 2.0 None 2 Yes 
52365 6N/27E 4 NESW 4028 dry None 1 No 
52375 6N/27E 4 SWNE 3950 dry - 0.8 Pond 2 Yes 
53525 6N/27E 10 SENW 4040 dry - 0.5 None 2 Yes 
53535 6N/27E 10 SENW 4040 seep - 0.3 small pond 2 Yes 
53545 6N/27E 10 SENW 4000 dry - 0.1 None 2 Yes 
53225 6N/27E 14 NESW 4113 dry - 0.5 None 2 Yes 
53245 6N/27E 14 SENW 3980 dry - 0.5 None 2 Yes 
71125 6N/27E 22 SENW 4460 seep - 1.0 None 2 Yes 

Springs near the lease boundaries (within 1,000 feet) 
Red Fork 14115 6N/27E 16 SESE 4460 seep - 3.3 None 2 Yes 

Busse 14325 6N/27E 17 NENE 4095 1.0 - 39.0 two large ponds in 4 Yes 
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Table 4.2.4-2 Springs and Seeps Overlying Areas Potentially Affected By Subsidence in 
Coal Lease Area 

Spring Name, 
Number Location (TRS) Elevation 

Flow 
Range 
(gpm) Development 

Relative 
Score* 

Value to 
Ranchers**

lease area Section 4 
14655 6N/27E 8 NWNW 4040 seep - 1.0 Pond 2 Yes 
16145 6N/27E 21 NESE 4480 0.3 - 3.5 stream channel flow 2 Yes 
16165 6N/27E 22 SENE 4440 dry - 1.3 None 3 Yes 
16955 6N/27E 18 NENE 3961 dry - 41.8 None 2 Yes 
52165 6N/27E 3 SWSW 3980 pond - 3.3 2 small ponds 3 Yes 
52455 6N/27E 3 NWNW 3840 15.4 – 46.6 Small Pond 4 Yes 
52565 6N/27E 33 SWSE 3960 dry – 0.5 None 1 No 
53125 6N/27E 15 SESW 4400 Seep – 1.0 None 2 Yes 
53175 6N/27E 15 NENE 4038 pond - 12.0 large pond 3 Yes 
53335 6N/27E 13 NWSW 4080 seep - 0.6 None 2 Yes 
53575 6N/27E 10 NENE 3890 seep - 0.8 None 2 Yes 
71115 6N/27E 22 NWNE 4416 1.3 - 9.0 extensive piping to 

stock tanks and 
storage 

impoundments 

4 Yes 

nd - no survey or no data 
*Relative Score - An average derived from relative values (1 through 4) assigned to 12 qualitative observations and range 
variables relating to hydrology, aquatic ecology, vegetation, wildlife and use (adapted from MDSL 1992). 
**The value to rancher information was obtained from each landowner interviewed in 1992 (SPE 2009 Volume 1C Section 
304(5) Appendix 304(5-6) and 304(12) Appendix 304(12)-1).  Updated information obtained in 2010 from Charter (2010) and 
field monitoring observations (SPE 2010). 

 To evaluate these factors, a matrix was designed to evaluate each spring in terms of the 
probability of impact. Qualitative descriptors were used to define in relative terms the 
potential for impact to springs. Relative scores for each category, based on literature 
and the understanding of the hydrogeologic system, are defined as follows:  Mining the 
vertical distance between the spring and the Mammoth coal; the relationship of the 
spring to the mine layout; and the direction of mining relative to topography as the 
mine moves under the spring were all determined for each spring (Table 4.2.4-3). 
Each of these three categories were evaluated as factors contributing to the 
probability of spring impact. 

Table 4.2.4-3 Mining Score for Spring Impact Probability Matrix 
Depth Of Mining  Mine Layout  Direction Of Mining 

<200 Ft. 10 + Edge of Pillar or on Pillar 1 + Uphill 1 
200 - 300 Ft. 4  Center of Panel 0  Downhill 0 
300 - 400 Ft. 3  Outside of Mining 0  Outside of Mining 0 
400 - 500 Ft. 2       
500 - 600 Ft. 1       

>600 Outside of Mining 0       
 

There are no published criteria for developing the Mining Scores. Professional judgement 
and the literature indicate that the springs most likely to be impacted are close to the 
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mining level, located near or on a pillar, or positioned on a slope that would be 
undermined in an uphill direction. It is also known that fracturing at the surface is most 
likely to occur in areas of shallow cover; therefore, the springs located 200 to 400 feet 
above the mining operation would have a disproportional higher probability of being 
impacted. 

 Hydrology. The conceptual groundwater model, supported by field data, shows that 
most of the water discharged at a spring originates from recharge to the watershed in 
which it is located. This water moves downhill by gravity through a thin system of 
alluvium and shallow fractured bedrock. Therefore, the percentage of the contributing 
watershed overlying the subsidence areas was calculated for each spring. As 
described in Table 4.2.4-4, springs with greater proportions of their contributing 
watersheds overlying the active mining area were given higher scores. For example, a 
spring with 50 to 100 percent of its contributing watershed overlying the active mine 
was given a score of 5, while a spring with less than 20 percent was given a score of 
1. 

 Geology. Geophysical logs from boreholes close to each spring were used to 
determine the percentage of shale, sandstone/siltstone, coal, and unconsolidated 
surficial material between the spring and the Mammoth coal. It is assumed that a 
relatively high percentage of shale will reduce the impacts of subsidence on a spring. 
As shown in Table 4.2.4-4, springs underlain by less than 20 percent shale were given 
a score of 5, while springs underlain by more than 40 percent shale were given a score 
of 1 and springs beyond the subsidence areas were given a score of 0. 

 Topography. Areas of high topographic relief, would affect the size and location of 
tension cracks and horizontal ground movement. The percent slope map generated by 
the Office of Surface Mining and USGS topographic maps for the area were used in 
this analysis. Topography scores on Table 4.2.4-4 ranged from 5 to zero. Springs with 
slopes greater than 50 percent were give a score of 5, while springs with slopes less 
than 5 percent were given a score of one. Springs beyond the subsidence areas were 
given a score of 0. 

Table 4.2.4-4 Scoring Methodologies for  Probability Matrix 

Hydrology Score:  Hydrology (% of watershed in mine area) 
50% - 100% 5 
40% - 50% 4 
30% - 40% 3 
20% - 30% 2 

< 20% 1 
Beyond mining area 0 

* +1 for coal spring 

Geology Score:  Geology (% of Shale) 
< 20% 4 

20% - 30% 3 
30% - 40% 2 

> 40% 1 
Beyond mining area 0 
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Table 4.2.4-4 Scoring Methodologies for  Probability Matrix 
 

Topography Score:  Topography (% of slope) 
> 50% 5 

25% - 50% 4 
10% - 25% 3 
5% - 10% 2 

< 5% 1 
Beyond mining area 0 

 

 

The scores for each of these factors for the 27 springs in and surrounding the coal lease area are 
presented in Table 4.2.4-5. All potential impact to these springs during the LOM were 
considered in this evaluation. The scores were added and ranked according to the following 
probability criteria: 

Score Impact Potential 
0 – 2 None 
3 – 5 Negligible 

6 – 10 Low 
11 – 14 Moderate 
15 – 21 High 

 

Table 4.2.4-5 Probability of Impact Matrix for Springs in the Coal Lease Area 

Spring Number Mining Hydrology Geology Topography Total Probability 
14115 1 5 2 2 3 (10) L 
14155 1 5 2 2 3 (10) L 
14165 3 5 2 2 4 (12) M 
14255 2 5 2 2 4 (11) M 
14325 4 5 2 1 4 (12) M 
14415 3 5 3 1 4 (12) M 
14535 5 5 3 1 4 (14) M 
14555 4 5 3 1 4 (13) M 
16135 0 5 4 1 3 (10) L 
16145 1 5 4 2 4 (12) M 
16165 1 5 4 3 4 (13) M 
16255 1 5 4 1 4 (11) M 
16275 1 5 4 2 4 (12) M 
16355 3 5 3 1 4 (12) M 
17635 2 5 3 4 4 (14) M 
17655 2 4 4 1 4 (11) M 
52125 3 5 2 1 4 (11) M 
52145 5 5 3 1 4 (14) M 
52225 3 5 3 1 4 (12) M 
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Table 4.2.4-5 Probability of Impact Matrix for Springs in the Coal Lease Area 

Spring Number Mining Hydrology Geology Topography Total Probability 
52235 3 5 3 1 4 (12) M 
52255 4 5 3 1 4 (13) M 
52455 0 5 1 4 3 (10) L 
53115 2 5 3 4 4 (14) M 
53125 2 5 3 4 4 (14) M 
53125 1 5 3 4 4 (13) M 
53145 4 5 4 3 5 (16) H 
53155 3 5 4 3 5 (15) H 
53175 3 5 4 1 4 (13) M 
53225 4 5 3 1 4 (13) M 
53245 0 5 1 4 5 (15) H 
53525 5 5 2 3 5 (15) H 
53535 5 5 2 3 5 (15) H 
53545 5 5 3 1 4 (14) M 
71115 2 5 3 4 4 (14) M 
71125 1 5 3 4 4 (13) M 

IMPACTS: N = no Ng = negligible L = low M = moderate H = high 
Total scores are in parentheses 

This analysis indicates that for the 15 springs within the coal lease area, four springs have a low 
potential for being impacted by mining, seven have a moderate potential, and four have a high 
potential. For the 14 springs surrounding the coal lease area, six would have a low potential for 
impact and eight would have a moderate potential for impact. Further discussion of the logic 
used to develop the Probability of Impact Scores for these 29 springs is presented in Permit 
Document (SPE 2009).  

Impact scores are considered relative. An impact to a spring could be a change in location, flow 
quantity, or water quality. For instance, a spring such as 16135 that occurs at a higher elevation 
(relative to the coal seam) has a low Impact Potential score. In evaluating this spring, a Mining 
Score of 0 (relatively low) was assigned primarily because of the depth to the seam, however, a 
Hydrologic Score of 5 was assigned because of the percent of watershed in the mine area. Due to 
the depth to mining, it is not anticipated that this spring would lose flow. However, there is a 
chance that the spring could be relocated due to changes to the topography. 

For topographically lower located springs, such as 14535 (Table 4.2.4-5), the opposite holds 
true. This spring has a high Mining Score (5) yet a relatively low Topography Score (1). In this 
case, there is a chance that a change in flow quantity may occur due to the shallow depth to 
mining, yet the change in topography would have little impact on the spring.  

It is still unknown as to what impacts actually would occur to the springs and the actual impacts 
may be different from those predicted by this analysis. Nonetheless, SPE is committed to 
mitigate impacts to springs and to mitigate impacts to the associated perennial and intermittent 
stream reaches. 
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Although caution must be exercised in applying conclusions drawn from hydrogeologic studies 
from one mine to another, the results of a study by Pennington et al. (1984) on the effects of 
longwall mining on overlying aquifers gives additional insight into the possible consequences of 
mining under springs in the Bull Mountains. As part of that study, the effects of longwall mining 
on a shallow sourced spring were evaluated. The spring was located between 500 and 600 feet 
above the longwall panel, a situation similar to that which would occur in the Bull Mountains. 
The study showed that during pre-mining, active mining, and post-mining conditions spring flow 
was maintained and was consistently related to precipitation in the study area. It is believed that 
this also would be the case in the project area where the majority of springs emanate from the 
shallow fractured bedrock and are recharged locally by precipitation. 

Since the Bull Mountains Mine No. l would be an underground operation, surface impacts would 
be minimal. None of the springs or ponds would be removed by mining. The potential for each 
spring to be impacted by mining has been evaluated above. Impacts of mining on the existing 
springs and perennial stream reaches would be identified using SPE's baseline and operational 
monitoring program. Key monitoring springs and perennial stream reaches would be identified 
as those within and adjacent to each area of active mining and subsidence. Spring flows for these 
key monitoring springs would be compared with flows from reference springs located outside the 
permit area and the influence of subsidence. A change in the relationship between the flows at 
the key monitoring springs and the reference springs occurring at the time of mining and 
subsidence would indicate impact to the springs and associated perennial segment. 

For water quality, TDS concentrations measured at the key monitoring springs would be 
compared with TDS measurements from reference springs. A change in the relationship between 
the TDS at the key monitoring springs and the reference springs occurring at the time of mining 
and subsidence would indicate impact to the springs and associated perennial segment. 

For all potentially impacted springs and perennial stream segments, impacts to the use of these 
resources would be evaluated by comparing the wildlife, vegetation and livestock use patterns 
with long term data for the specific site and for the reference or control sites.  For the 12 springs 
surrounding the coal lease area, five would have a low potential for impact and seven would 
have a moderate potential for impact. 

Two private wells, 62710BBB (possible Mammoth coal well) and 62711CCD (possible 
underburden well), are located within the coal lease area that would be mined. SPE has 
established mitigation measures approved by MDEQ in the mine permit to replace wells that 
would be removed or severely impacted with new wells or a comparable water supply. Water 
rights are protected as stipulated in the permit. 

Impacts of mining on existing water supply wells will be identified using SPE's baseline and 
operational monitoring program. For water quantity, drawdown of water levels in the coal, 
overburden and underburden would be determined and updated annually. Water supply wells 
located within the drawdown zone of their respective unit would be identified as potentially 
impacted. SPE would evaluate measures to mitigate the impacts to water supply such as 
rehabilitating the well, deepening the well or drilling a new well. SPE is currently using 
approximately 500 gpm from two permitted Madison Formation wells to supply the coal 
preparation plant and underground mining equipment. This deep formation is capable of 
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providing this level of sustained use and there are no other water users that rely on Madison 
Formation water for their uses. 

For water quality, TDS concentrations measured in SPE's groundwater monitoring wells in the 
coal, overburden and underburden would be compared with baseline concentrations to identify 
possible trends. Groundwater quality within the vicinity of the monitoring well would be 
identified as potentially impacted if there is a statistically significant increase in the TDS 
concentrations in four successive samples relative to the TDS concentrations measured during 
the baseline and operational monitoring periods. A statistical calculation would be utilized to 
analyze the data. Locations where water quality within the coal, overburden and underburden 
may be potentially impacted would be mapped and analyzed for statistically significant increases 
in TDS. Samples would be collected and analyzed for TDS and major ions. If the concentration 
of TDS or major ions exceed the corresponding use standards, the water quality would be 
assumed to be impacted and SPE would evaluate measures to mitigate the impacts to water 
quality such as rehabilitating the well, deepening the well or drilling a new well. 

4.2.4.2.5 Impact Downgradient of the Mine 
Regional aquifers would not be impacted by mining operations in the coal lease area or LOM 
area. Hydrogeologic units directly downgradient of the mine would not be directly impacted by 
subsidence, but may be affected by mine dewatering and associated drawdown within the coal 
and overburden. In addition, mine subsidence fracturing may enhance drainage into the mine and 
subsequent drawdown in the hydrogeologic units above the fragmented zone. 

The local unit of most concern is the shallow fractured bedrock, which contributes the majority 
of flow to the springs. Impacts to the shallow fractured bedrock are expected to be temporary as 
subsidence fractures within the bedrock underlying this unit should heal and water levels should 
recover. However, in areas where springs have a probability (low, moderate, or high) of being 
impacted, mitigation measures have been developed to replace springs and augment flow 
downgradient (SPE 2009). 

The only other hydrogeologic unit that could be impacted by subsidence is the alluvium in areas 
of low overburden cover. The alluvium receives most of its recharge from precipitation and 
spring discharge. A small portion of the recharge also originates from deeper bedrock discharge. 
Within the project area, water from the alluvium drains into the bedrock; emerges further 
downslope as part of the next spring’s discharge; is used, or moves further downslope either as 
surface flow or alluvial flow; drains back into the shallow bedrock; and so on down the valley. 
Some portion of the water may stay permanently in the shallow bedrock, while some may not. 

Interruption of alluvial groundwater could have a measurable impact on water levels in the 
alluvium and shallow bedrock downgradient of the subsidence area. However, this would not 
significantly impact water availability because: 

 The alluvium is relatively thin, 

 Saturation of the alluvium is discontinuous and where saturated, the depth to water is 
greater than 8 feet, and 

 Surface flow in the streams is ephemeral except immediately downgradient of some 
springs. 
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Impacts are expected to be temporary as subsidence fractures within the bedrock underlying the 
alluvium heal and water levels should recover. However, groundwater may not recover to pre-
mine levels in areas where enduring subsidence fractures or bedding plane separation occur. 

The Mammoth coal would be the most impacted unit due to its removal and dewatering during 
mining. Drawdown of pre-mining potentiometric surfaces would have the greatest extent in the 
Mammoth coal. 

Downgradient impacts due to mine dewatering and subsidence would be minimal. A flow net 
analysis indicates that groundwater discharge from the Mammoth coal to the various drainages is 
quite small because of the low permeability of this unit and the relatively low hydraulic gradient. 
Drawdown in the Mammoth coal does not extend very far beyond the mined area. Drawdown 
within the Mammoth coal would reduce groundwater flow in the coal downgradient of the mine. 
Steady state discharge rates in the coal are quite low, and most of the inflow to the mine is water 
depleted from storage in the coal and in the overburden. Inflow from the underburden is also 
estimated to be quite small. 

Water removed from storage in the coal and overburden during mining would be replaced slowly 
over time as water levels recover in the gob. Impacts following completion of mining would be 
similar to impacts during mining, but would diminish with time as groundwater levels recover. 

4.2.4.2.6 Impacts Due to Mine Dewatering 
The Mammoth coal seam is one of many saturated zones that make up the Tongue River 
Member of the Fort Union Formation, which contains most of the usable water in the project 
area (Slagle 1986).  As a result, mining the Mammoth coal seam would permanently impact the 
flow of groundwater in the project area during and after mining.  The objective of this analysis is 
to assess potential worst-case, short and long-term hydrologic impacts to the project area as a 
result of mining.   

Although drawdown in the aquifer as a result of mining activities may also impact surface 
hydrology features such as springs and ponds, the following sections focus on impacts to 
groundwater.  Impacts to and mitigation for springs and ponds are explained above.  The impacts 
modeled and discussed below focus on both the nearby and regional impacts in and around the 
mining area.   

4.2.4.2.7 Groundwater Quality  
All of the impacts presented in this analysis are expected to occur as a result of the approved 
current mining operations, regardless of the decision to lease the federal coal. No significant 
increased degradation of groundwater quality is anticipated as a result of the proposed leasing 
activities. The quality of groundwater that does not come in contact with the highly fractured 
rocks immediately above the mined out area or the gob (mine waste) should not be affected by 
mining. No significant change in acidity is anticipated to occur in the operational or post-mining 
groundwater quality in the project and downgradient areas. A general increase in total dissolved 
solids, sodium and sulfate concentration is anticipated in the groundwater that flows through the 
gob and the highly fractured zones immediately above the mined out area; however, it is 
expected that groundwater quality would continue to be suitable for the current and post-mining 
uses of watering livestock and wildlife. These changes would result primarily from chemical 
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reactions that may occur as the fragmentation and collapse of the overburden expose new 
mineral surfaces to oxygen and groundwater. Areas affected by these changes currently have 
elevated levels of TDS, sodium, and sulfate which often exceed drinking water standards.  No 
additional restrictions on water use beyond those presently in place are anticipated. However, 
regular monitoring of water quality would be maintained. Fragmentation and collapse of the 
overburden immediately overlying the mined-out area may expose rocks previously existing in a 
reducing environment to an oxidizing environment, and drain stagnant pores that may be not in 
equilibrium with mobile water. The oxidizing conditions would exist until after mining is 
complete, and re-saturation of the collapsed material has occurred. These conditions may result 
in increased sulfide oxidation, cation exchange, leaching, and weathering, which together with 
the exposure of stagnant porosity, cause an increase in the concentration of calcium, magnesium, 
and sodium ions. An increase in mine water acidity, however, generally does not occur as a 
result of these chemical reactions in the coal mines of the Northern Great Plains, because of the 
buffering capacity of the alkaline sediments present throughout the project area and because the 
indigenous sulfide minerals generally occur in a relatively stable chemical form. However, 
should acid drainage occur, it would be mitigated to acceptable standards. 

The fragmenting and fracturing of the overlying strata may result in the interconnection of a 
number of hydrogeologic units. This interconnection should not have a significant effect on 
resultant water qualities for two primary reasons. First, the geochemical properties of both the 
overburden and Mammoth coal groundwater are similar; and secondly, separate overburden 
water-bearing units generally are not discernible from one another using water quality 
comparisons. Natural groundwater flow in the Bull Mountains is downward, and in the long term 
all aquifers are connected. The evolution of chemical change through the vertical section is not 
so pronounced. Therefore, the geochemistry should not significantly change laterally, over a 
distance of several hundred feet. 

A study that indicates the probable quality of post-mining water was conducted by the Montana 
Bureau of Mines and Geology (Reiten and Wheaton, 1989; Wheaton and Van Voast, 1989). 
They conducted a hydrogeologic reconnaissance of abandoned underground coal mines near 
Roundup, Montana to investigate the potential for beneficial development of the waters 
contained in these mines. The results of this study indicate that water in the abandoned mines is 
predominantly sodium-sulfate type with calculated dissolved solids ranging from 1,325 to 5,155 
mg/L. Historical water quality data for several mines indicate that dissolved solids, sodium and 
sulfate concentrations have steadily increased over time while calcium and bicarbonate have 
decreased. No acidic waters were encountered in any of the mines sampled, and the pH of the 
water samples ranged from 7.2 to 8.2. 

The study suggests dissolution of gypsum, pyrite oxidation, and ion exchange as the most likely 
geochemical mechanisms contributing to the existing mine water chemistry conditions. It also 
suggests that mine water quality has developed over a relatively long period of time (some of the 
mines have been abandoned for over 70 years) and that cyclic dewatering could significantly 
improve the water quality (Wheaton and Van Voast, 1989). 

In general, the MBMG study found that although the quality of the water consistently did not 
meet the National Secondary Drinking Water Standards for TDS and sulfate, the overall 
composition generally met the Montana Groundwater Classification standards for agricultural 
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and livestock use. More recent studies (Raisbeck, et al 2008) suggest that several of these 
samples exceed acceptable levels for livestock use. Table 4.2.4-6 summarizes water quality 
analyses collected during the study (Wheaton and Van Voast, 1989). Baseline water quality 
statistics for Mammoth coal well waters are presented for comparison in Table 4.2.4-7. In 
general, water qualities in the abandoned mines are of similar character and quality to the 
baseline coal water qualities at the Bull Mountains Mine No. 1. 

Given that the water in the mines in the Roundup area has tended to show a general degradation 
in water quality over time, it is likely that a similar degradation of water quality, such as 
increased TDS and sulfate, will occur during the operation of the Bull Mountain Mine No. 1. 
Overall long term effects on groundwater quality will depend to a large extent on the degree of 
groundwater flow through the collapsed mine workings. Post-mining groundwater quality within 
the collapsed zone will probably stabilize at a slightly degraded level compared with baseline 
water quality unless the mine water is periodically pumped or otherwise removed. 

In addition to examining existing data on mine water quality, geochemical analyses of selected 
samples from the overburden materials were run in order to evaluate the potential changes to 
groundwater quality that may result from mining. Cores and chip samples from five holes drilled 
in the project area were selected for overburden analyses of a number of parameters. Samples 
were collected from the first six inches of material overlying the coal seam, the first 10 feet of 
strata overlying the coal seam, and additional strata selected as representative of the various 
major overburden lithologies. Most of the samples were collected from overburden Intervals 5, 6, 
and 7, which are the intervals most likely to fragment and fracture as a result of subsidence. 
These samples were analyzed for pH, saturation percent, conductivity, calcium, magnesium, 
sodium, SAR, textural parameters, nitrate as N, boron, molybdenum, and selenium. Anions, such 
as sulfate, bicarbonate, and chloride were not analyzed. Saturated paste extracts were used to 
determine the concentration of the calcium, magnesium, and sodium cations. 

Post-mining groundwater quality commonly is predicted using overburden saturated paste extract 
data because, despite certain drawbacks, saturated paste extracts do provide order of magnitude 
estimates of potential concentrations (McWhorter, 1979). 

The saturated paste extract procedure consists of wetting a sample with distilled water until a 
saturated paste is formed. Saturation is reached when the paste glistens as it reflects light and 
flows slightly. The resulting solution is extracted and analyzed for chemical constituents of 
interest. Since the saturation criterion is subjective, the degree of saturation achieved in one 
sample may be considerably different from that achieved in another. As a result, observed extract 
concentrations often are not directly comparable (Mednick, 1987). 

Van Voast and Thompson (1982) concluded that potential post-mining, groundwater ionic 
concentrations could be calculated using the results from saturated paste analyses. In their study, 
cation concentrations were determined by saturated paste analysis. They calculated anion 
concentrations by assuming chloride content was insignificant; that bicarbonate and sulfate 
concentrations remained in the same relative proportions as those in the natural groundwater near 
each mine; and that cation/anion balance was maintained. They calculated dissolved solids 
concentrations by summing the concentrations of calcium, magnesium, sodium, sulfate, and  
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Table 4.2.4-6 Water-Quality for Underground Mine Workings1 

Mine Location 
Date of 
Sample 

pH 
(Lab) 

Specific 
Conductance 

(Lab) 
(Microsiemens per 

cm 0 25 cm) 

Calculated2 
Dissolved 

Solids (mg/L) 
Calcium
(mg/L) 

Magnesium 
(mg/L) 

Sodium
(mg/L) 

Potassium
(mg/L) 

Bicarbonate 
(mg/L) 

Sulfate 
(mg/L) 

Chloride
(mg/L) 

Sodium 
Adsorption

Ratio Laboratory 

Republic No. 1 08N25E24AB 12/16/13   793 99.0 41.0 (110)4  334.0 359.0 15.0 2.4 
Milwaukee 
Railroad 

Republic No. 1 08N25E24AB 04/01/59   1200 120.0 80.0 (170)4  323.0 669.0 12.0 2.9 
Department of 
Health 

Republic No. 1 08N25E24AB 03/19/75 7.5 1730 1150 112.0 70.0 175.0 4.0 349.0 600.0 23.0 3.3 
Department of 
Health 

Republic No. 1 08N25E24AB 09/28/76 7.5  1375 118.0 64.0 250.0 4.0 383.0 750.0 21.0 4.6 
Department of 
Health 

Republic No. 1 08N25E24AB 05/08/79 7.5  1620 165.0 96.0 258.0 7.0 439.0 881.0 38.0 3.9 
Department of 
Health 

Republic No. 1 08N25E24AB 07/22/82 8.2   167.0  337.0  433.0    
Department of 
Health 

Republic No. 1 08N25E24AB 06/10/86 7.6  2125 193.0 118.0 364.0  425.0 1237.0  5.1 
Department of 
Health 

Republic No. 1 08N25E24AB 07/14/86 7.2  2530 212.0 117.0 455.0 6.0 538.0 1436.0 24.0 6.2 MBMG 
Republic No. 1 
(R-147) 

08N25E24AB
C8 

01/05/89 7.8 3000 2535 204.0 121.0 483.0  538.0 1462.0  6.6 
Department of 
Health 

Republic No. 2 08N25E36 01/22/10   883 37.0 36.0 (220.0)4  415.0 339.0 16.0 6.2 
Milwaukee 
Railroad 

Republic No. 2 
(R-151) 

08N25E36CC
AB 

07/12/89 7.0 45503 4055 327.0 145.0 792.0 12.0 926.0 2300.0 15.0 9.2 Energy Labs 

Roundup 3 East 08N25E25AD 07/30/56 8.0 2010 1340 87.0 46.0 293.0 5.0 347.0 715.0 21.0 6.3 USGS 
Roundup 3 
(R-153) 

08N25E23CA
DB 

07/10/89 7.0 6430 5155 393.0 277.0 857.0 15.0 1150.0 3010.0 23.0 8.1, Energy labs 

Roundup 3 West 08N25E22 03/12/81 7.5 2200 1590 63.0 39.0 414.0 8.0 483.0 809.0 20.0 10.0 Energy Labs 
Jeffrey 
(R-144) 

08N26E180C
BC 

07/29/86 7.7 1890 1280 86.0 43.0 298.0 4.0 464.0 589.0 27.0 6.6 MBMG 

Jeffrey 
(R-145) 

08N26E18DC
DC 

07/30/86 7.6 1930 1320 88.0 44.0 301.0 4.0 465.0 624.0 29.0 7.4 MBMG 

Jeffrey 
(R-145) 

08N26E18DC
DC 

07/14/89 7.8 18003 1325 76.0 38.0 332.0' 5.0 463.0 615.0 28.0 7.8 Energy Labs 

Jeffrey 
(R-146) 

08N26E18CA
DA01 

12/18/86 7.6 1880 1290 86.0 42.0 301.0 6.0 471.0 592.0 27.0 6.7 MBMG 

Prescott 
(R-154) 

08N25E24CA
AC 

07/10/89 6.9 6260 5090 472.0 204.0 891.0 14.0 953.0 3000.0 27.0 8.6 Energy Labs 

R-160 
08N26E17DB
AC 

07/31/89 7.2 2780 2140 111.0 72.0 541.0 7.0 717.0 1030.0 25.0 9.8 Energy Labs 
1 Source: Wheaton and Van Voast (1989). 
2 Dissolved solids were calculated from the major constituents. 
3 SC is field measurement. 
4 Na calculated from SAR, Ca, Mg 
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Table 4.2.4-7 Mammoth Coal Wells Water Quality Statistics 

Parameter 
Range Minimum 

Maximum Mean 
Standard 
Deviation 

Number 
of 

Samples 

Number 
of Non- 
Detects 

Number 
of 

Sample 
Points 

Spec Cond-
Lab6125 C(umhos) 

1400.000-
3730.000 

2272.444 775.319 45 0 10 

pH-Lab of 25 C 
(su) 

7.000-9.800 8.069 0.708 45 0 10 

Acidity 0.000-0.000 0.000 0.000 45 0 10 
Alkalinity as 
CaC03 

299.000-812.000 492.067 109.894 45 0 10 

Bicarbonate as 
HC03 

321.000-991.000 571.467 156.867 45 0 10 

Carbonate as C03 0.000-131.000 14.289 33.504 45 0 10 
N03-NO2 Nitrogen 
– N 

<0.050-2.000 0.125 0.293 45 26 10 

Sodium 
Adsorption Ratio 

1.290-43.100 18.720 15.192 45 0 10 

Sulfate 251.000-1690.000 798.311 478.468 45 0 10 
Total Dissolved 
Solids 

862.000-2970.000 1607.689 678.725 45 0 10 

Aluminum <0.100-1.400 0.147 0.201 45 36 10 
Arsenic <0.005-0.008 0.005 0.000 45 42 10 
Barium <0.100-0.100 0.100 0.000 45 44 10 
Boron <0.100-0.200 0.111 0.032 45 16 10 
Cadmium <0.001-0.003 0.001 0.000 45 40 10 
Calcium 3.000-189.000 67.244 65.745 45 0 10 
Chloride 6.000-30.000 9.756 4.513 45 0 10 
Chromium <0.020-<0.020 <0.020 0.000 45 45 10 
Fluoride 0.110-2.800 0.566 0.507 45 0 10 
Iron <0.030-3.680 0.297 0.715 45 20 10 
Lead <0.010-0.020 0.010 0.001 45 41 10 
Magnesium 2.000-146.000 68.978 66.405 45 0 10 
Manganese <0.020-0.380 0.057 0.074 45 15 10 
Mercury <0.001-<0.001 <0.001 0.000 45 45 10 
Molybdenum <0.005-0.036 0.006 0.006 45 40 10 
Nickel <0.030-<0.030 <0.030 0.000 45 45 10 
Phosphorus <0.010-0.110 0.024 0.022 45 19 10 
Potassium 3.000-32.000 9.822 7.072 45 0 10 
Selenium <0.005-<0.005 <0.005 0.000 45 45 10 
Silver <0.005-0.006 0.005 0.000 45 44 10 
Sodium 85.000-712.000 405.489 201.916 45 0 10 
Vanadium <0.100-<0.100 <0.100 0.000 45 45 10 
Zinc <0.010-1.280 0.215 0.259 45 1 10 

Notes: All units are mg/L unless otherwise noted. 
ALL samples were collected between 4/89 and 10/91. 
Non-detects assigned a value equal to the detection limit in calculation of mean and standard deviation. 

0.4917 multiplied by the concentration of bicarbonate per liter. They then predicted post-mining 
groundwater quality by adding both the lognormal mean concentrations of cations from the paste 
analyses and calculated anions to those concentrations representing natural baseline groundwater 
conditions. 
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The same method was used to predict post-mining groundwater quality for the Bull Mountains 
Mine No. 1 for water flowing through the gob and rubblized zone. The predicted water quality 
for the current mining activities is the same as that predicted for mining the federal coal lease, 
however, the mine pool area would be larger. The results of paste extracts from overburden 
samples from the project area and groundwater analyses from baseline monitoring of Mammoth 
coal and lower overburden wells were used. Table 4.2.4-8 summarizes these results. Table 
4.2.4-8 also presents, for comparison, the post-mining concentrations predicted by Thompson 
(1982) in his study of the Bull Mountains area. Thompson also used saturated paste extracts for 
his predictions. There is a good correspondence between the ionic concentrations predicted by 
the current study and the Thompson study (Table 4.2.4-8). 

The paste extract predictions and the existing data on mine water quality in the Roundup area 
both suggest that TDS, sodium and sulfate concentrations in the groundwater of the mine 
workings will increase following mining. The paste extract predictions are reasonably consistent 
with actual mine water quality measurements in existing mines, although a few of the mines 
currently show higher TDS, sodium and sulfate. 

Both the current mean average coal and overburden water quality and the predicted post-mining 
water qualities exceed sulfate, sodium, and TDS limits for drinking water. On this basis, post-
mining groundwater quality would fall within either the Class II or Class III designation of the 
state. Under this system, the Class II groundwater would be considered suitable for livestock 
watering. However, some of the Class II wells may have undesirable concentrations of sulfate. 
Thompson's (1982) study concludes that “Re-saturation of reclaimed surface-mine spoils or of 
underground mine workings would occur over a period of years, during and after mining. 
Because groundwater flow rates are very small, the downgradient migration of the plume of 
lower-quality water would not affect water users even immediately adjacent to the mine for 
many years. The quality of water in the migrating plume would be altered somewhat by contact 
with the undisturbed rocks outside the mined area. The post-mining groundwater would still be 
suitable for stock watering, but not domestic use.”  

However, Van Voast and Thompson's (1982) figures for predicted underground-mine spoils 
water (Table 4.2.4-8) indicate that sulfate concentrations are likely to exceed Montana stock 
water limits. In addition, more recent studies (Raisbeck, et al 2008) have shown that these limits 
may be unrealistic and that chronic consumption by livestock of water with sulfate 
concentrations greater than 1,000 mg/L, while not lethal, reduces feed intake, water intake, 
growth, and performance. This does not take into account that sulfate or other forms of sulfur 
may also be consumed in forage and other feedstuff. In ruminants, such as cattle, sulfate is also 
converted to sulfide which inhibits the bioavailability of trace elements such as zinc and copper.  
Analyses also indicate that overburden pH is essentially neutral to slightly alkaline and the acid-
base potential of the overburden and coal mine waste is not acid-producing. 
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Table 4.2.4-8 Montana Water Standards and Predicted Post-mining Groundwater Quality 

Constituent 

Montana Groundwater 
Limits 

Average 2007 Overburden + 
Mammoth Coal 
Groundwater1 

Current Study Predicted 
Post-mining Groundwater 

(OB + GW) 

Van Voast and 
Thompson2 Predicted 

Underground-Mine 
Spoils Water 

Drinking 
Water 
(mg/L) 

Stock 
Water 
(mg/L) 

Range 
(mg/L) 

Mean 
(mg/L) n3 

Range  
(mg/L) 

Mean  
(mg/L) 

Range 
(mg/L) 

Mean 
(mg/L) 

pH Units (field) 6.5 - 8.5 [a][s]  -  7.15 - 8.15 7.54 16 ** ** ** ** 
COMMON ELEMENTS (mg/L) 
TDS 500 [a][s] 5,000 261 - 2585 1325 16 ** 2505 1580-6110 3100 
Bicarbonate as HCO3  -   -  285 - 918 548 16 ** 1050 540-2050 1060 
Calcium  -   -  12 - 171 73 16 21-822 120 46-150 83 
Chloride 250 [a][s] 1,500 3.0 - 19.5 10.3 16 ** ** ** ** 
Fluoride 4 [p] 2 0.12 - 5.10 0.81 16 ** ** ** ** 
Iron 0.3 [a][s]  -  0.19 - 1.41 0.68 8 ** ** ** ** 
Magnesium  -  2,000 2.5 - 2.04 79 16 11-830 92 33-110 96 
Manganese 0.05 [a][s]  -  0.02 - 0.23 0.06 11 ** ** ** ** 
Potassium  -   -  3 - 10.5 6.8 16 ** ** ** ** 
Sodium 250 [a] 2,000 9.5 - 740 265 16 22-1400 424 460-1840 920 
Sulfate 250 [a][s] 1,500 13 - 1430 606 16 ** 913 780-3000 1510 
TRACE METALS (μg/L) 
Aluminum 50-200 [a][s]  -  * 250 1 ** ** ** ** 
Arsenic 10 [p] 50 * 30 1 ** ** ** ** 
Barium 2,000 [p]  -  100 - 100 100 2 ** ** ** ** 
Cadmium 5 [p] 10 * * 0 ** ** ** ** 
Lead 15 [p] 50 * * 0 ** ** ** ** 
Selenium 50 [p] 50 * * 0 ** ** ** ** 
Silver 100 [a][s]  -  * * 0 ** ** ** ** 
Zinc 5,000 [a][s] 24,000 20 - 250 100 9 ** ** ** ** 

Notes: 
1 Ranges based on data collected January-December 2007. 
2 Van Voast and Thompson (1982). 
3 Number of wells with detectable levels of this constituent. 
- There is currently no standard for this constituent. 
[a] This standard is based on aesthetic quality of water (i.e. odor, color, etc.) and is not a health standard. 
[p] U.S. Environmental Protection Agency maximum contaminant level or action level: revised October 13, 1999. 
[s] U.S. Environmental Protection Agency secondary contaminant level: revised October 13, 1999. 
* No detectable quantities were identified for this constituent. 
** No future concentrations were calculated for this constituent. 
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Given that the water in the mines in the Roundup area has shown a general degradation in water 
quality over time, it is likely that a similar degradation of water quality, such as increased TDS 
and sulfate, would occur during the operation of the Bull Mountain Mine No. 1. Because the 
water in the Bull Mountain mine area is used predominantly for livestock watering and because 
sulfate is a concern for livestock, particular attention should be given to sulfate concentrations in 
groundwater monitoring. Sources of replacement water may need to be identified promptly to 
mitigate the effects of elevated sulfate concentrations. 

The prediction of post-mining groundwater quality, presented above, specifically considers water 
flowing through the mined-out areas, the gob, and the rubblized zone. It is anticipated that 
groundwater flow and quality in the shallow fractured and weathered bedrock, which sources 
most spring flow, would not be degraded by effects of mining, especially in the topographically 
higher areas where the ground surface is more than 400 feet above the Mammoth coal. 

Water quality of springs decreases in a downgradient direction. The shallow fractured and 
weathered bedrock has water quality comparable to the springs it sources. Whenever possible, 
this zone would be tapped using horizontal drains or vertical wells and used to supply water to 
mitigate losses of spring flow at topographically lower elevations. The water supply system 
would be designed to simulate the natural distribution of water downgradient from recharge 
areas. The quality of the replacement water would be comparable to or better than any lost or 
diminished water resources; therefore, there should be no impact on the wetland vegetation or 
soils. 

Should it be necessary to obtain replacement water from a source other than the shallow bedrock, 
the underburden would be used. Mining should have little effect on the deeper underburden. 

Prior to the installation of monitoring well 62720-03, most water quality and quantity data for the 
underburden had been obtained from sampling and testing monitoring wells completed in the 
rocks 30 to 40 feet below the Mammoth coal.  This stratigraphic interval is comprised of 
interbedded siltstones, shale, and thin sandstones; having relatively low K values and poor water 
quality. To determine whether the underburden could be used as a source of replacement water, 
SPE investigated deeper stratigraphic intervals. Monitoring well 62720-03 was installed in a 50 
foot thick fluvial channel sandstone. Other studies (Flores, 1981; Shurr, 1972; and Woolsey, 
1917) and geophysical logs from oil and gas test wells indicate that the lower portion of the 
underburden is a fluvial channel facies-dominated system, and therefore, these massive 
sandstones are relatively common. If it is necessary to use the underburden as a source of 
replacement, then wells would be installed to tap this or other massive fluvial sandstones. 

In addition, most of the private wells within the project area were completed in the underburden 
and are used for livestock watering and domestic purposes. Even without the benefit of the 
extensive hydrogeologic database, geophysical data, background information, and resources 
available to SPE, some of these wells were completed in intervals capable of sustaining 
relatively high yields of comparable quality water. 

Concentrations of TDS in underburden water range from 943 to 4520 mg/L with a mean value of 
2138 mg/L. Water of this quality, although lower than most spring water quality, still should be 
adequate for the maintenance of wetlands, and livestock and wildlife watering. 
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To illustrate this point, quality data for the water sample from well 62720-03 indicate a TDS 
concentration of 1620 mg/L and an SAR value of 7.71. The concentration of TDS is somewhat 
lower than the mean concentration of TDS for Litsky Springs (1720 mg/L), and slightly higher 
than mean TDS concentrations for all springs (1118 mg/L). The TDS value of the water from 
well 62720-03 is below the limit published in MBMG Form 196 of 2000 mg/L. Therefore, no 
negative effect to the vegetation or soils is likely to occur as result of using water from well 
62720-03 to augment the water supplying the wetlands. Additional management practices should 
not be necessary as a result of the soluble salt concentration in the replacement water. 

The SAR value of the water from well 62720-03 is higher than that noted in the springs (mean 
value for all springs, 1.62). The measured SAR of water from well 62720-03 is below the 
MBMG recommended and permissible limit for irrigation water. 

If necessary, SPE would apply some simple management practices that can be implemented to 
minimize negative effects of the slightly higher SAR values for the water associated with well 
62720-03. Measures that can be taken include: adding organic matter such as hay, bark, or wood 
chips to the wetland soils to enhance the organic content; or periodically adding gypsum to the 
soils or feed water (Overcash and Pal, 1981). These simple processes should eliminate any need 
for more intensive management practices to prevent build up of salts in the soil profile or the 
degradation of soil structure. Monitoring the success of mitigated springs would detect whether 
these additional measures would be required. 

However, native wetland plant species in the western United States tolerate relatively high salt 
levels (Hammer, 1992). Plant species known to be salt-tolerant are dominant in many spring 
wetlands in the project area. These plant species include cattail, rushes, bulrushes, alkali grass, 
cordgrass, and salt grass. These plants should not be adversely affected by the slightly higher 
SAR values (7.71) for water from well 62720-03 falls within the range of values for all springs 
(0.17 - 13.1). However, this SAR value is higher than the mean value for all springs (1.62), but it 
is still within the acceptable standards for irrigation waters published in MBMG Form 196 (SAR 
range of 8 to 18 is crop and soil type specific). 

In addition, the high natural organic content would tend to mitigate the adverse effects of waters 
with slightly high SAR (Camp and Meserve, 1974). Typically, wetlands tend to have soils rich in 
organic matter. A wetlands area would also indicate that a high leaching condition exists and a 
steady flow of water through the root zone exists, thereby minimizing any salt buildup.  

Irrigation waters with higher SAR values can cause problems in areas where swelling clays are 
dominant in the soil. Soil types mapped in the area of the wetlands do not include a 
predominance of swelling clay soils. 

4.2.4.2 Surface Water 

As the longwall advances the roof is allowed to subside into the mine voids.  Subsidence leaves a 
rubble zone up to 10 times the seam height and a fracture zone extending upwards 30 to 50 times 
the seam height (combined with the rubble zone).  Depth of mining varies from about 200 feet 
below the lower valley bottoms to over 600 feet below the clinker capped ridges. 
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Spring water and groundwater that is intercepted by subsidence fractures and drained into mine 
voids would be collected in underground sumps and, if necessary, pumped to the surface 
facilities area into a sediment pond.  This water would be used for mine operations at the 
preparation plant or longwall mining equipment. If excess water accumulates, it may be 
discharged through the provisions of the existing MPDES permit.  Once mining passed through 
an area, water levels may increase in the overburden, alluvial or underburden units, increasing 
flow at existing springs or streams, or emerge as new or relocated springs or streams, as 
discussed in the groundwater section above. Changes in water quality are expected within the 
fractured zone due to water coming into contact with collapsed rubble and fresh mineral 
surfaces.  Increases in TDS are likely to be most evident from water pumped from the mine.   

Mitigation plans already exist in the permit document for all springs in the project area, including 
the federal lease area.  The plans include restoring springs, stream reaches, and ponds by 
opportunistic development of springs where they appear, guzzler emplacements, horizontal 
wells, vertical wells, pipeline systems, deepening or rehabilitating existing wells, reclamation of 
stream reaches and function, and water treatment where appropriate or necessary and restoring 
pre-mine land use (SPE 2009). 

4.2.4.2.1 Effects of Mining on Local Geomorphology 
Operations at the Bull Mountains Mine No. 1 would consist of underground continuous and 
longwall mining. The land surface of the area to be mined that might be impacted by subsidence 
is used primarily for livestock grazing and wildlife habitat. Subsidence effects are not anticipated 
to cause material damage or diminution of the renewable resources. Surface disturbances would 
occur to the acreage occupied by the main facilities area and Waste Disposal Area (WDA). Other 
potential effects on the land surface would occur above the longwall mine subsided areas, 
including 1) changes to the drainage channels; 2) impacts from general land surface lowering; 
and 3) surface subsidence cracks. 

Longwall panels feature yielding pillar design, promoting uniform subsidence profile and also 
providing stable mining conditions. This smooth subsidence profile is classified as trough 
subsidence, and normally a gradual flexure of the surface is observed. It is anticipated that 
maximum subsidence would be 70 percent of extraction height with an angle of draw of 22.5 
degrees. In areas with an average coal height of 8.5 feet, maximum subsidence would be 
approximately 5.9 feet, and in areas with an average coal height of 11 feet, subsidence would be 
approximately 7.7 feet (Agapito and Maleki, 1990). A subsidence monitoring program would be 
implemented to measure the subsidence and to record any mining induced damage to surface 
resources. 

Mine area stream channels may be affected by the surface expression of mine subsidence. The 
profiles of these drainages may be modified by small ridges held up over barriers, pillars, and 
mains, and by depressions over the longwall panels. The occurrence of these modifications 
would be dependent upon the orientation of the drainages to the mine layout.  Generally, the 
mine would only pass under a drainage approximately one time in a year, so the progression of 
the effects can be monitored, and enduring detrimental effects can be mitigated. These drainages 
are ephemeral and flow in response to storm events.  If it is determined that surface flow is being 
diverted downward into the mine workings, then culverts or piping would be used to contain this 
flow and carry it over extraction areas.  If ponding occurs in the depressions, then an evaluation 
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would be made to determine whether it may be used opportunistically as an alternative source of 
replacement water. 

Surface fractures may temporarily open up over areas of tensional stresses in the rocks overlying 
the area of active mining. These cracks would be relatively small and shallow and would heal 
with time (Agapito and Maleki, 1990). If enduring detrimental impacts to the hydrologic system 
occur as result of surface fractures, then SPE would implement remedial measures such as filling 
the fractures, using culverts or pipes to divert flow across them, or some other appropriate 
mitigation measure.  

4.2.4.2.2 Effects on Channel Characteristics and Downstream Users  
The mine effects on channel characteristics and downstream users would be negligible as 
discussed above. The mine effects to downstream use or users would also be negligible. SPE has 
made a commitment in the existing permit document to protect and replace the water supply of 
any owner if such supply has been affected by the underground mining operation. 

4.2.4.2.3 Effects on Surface Water Quality 
No surface facilities would be located on the federal coal lease area. The effects of sediment 
pond discharges on stream water in the existing mine facilities area would be negligible. All 
sediment ponds are designed to contain the 10-year/24-hour runoff plus sediment. Due to the low 
precipitation in the area, pond discharges should be very infrequent. In the event that a sediment 
pond discharge should occur, sampling, effluent limits, and reporting would comply with the 
MPDES requirements. Routine maintenance of the ponds would ensure the storage capacity. 
Where practical, runoff from undisturbed areas would be diverted around the sedimentation 
ponds in order to decrease the quantity of water to be treated within the ponds. Some undisturbed 
area waters would enter the ponds, however, and would be treated and discharged under permit 
requirements. 

During the life of the mining operation, ditches and culverts would be employed to handle 
surface runoff within and around the mine facilities area. All ditches are designed to convey the 
10-year/24-hour precipitation event, except those in the WDA, which are designed to convey the 
100-year/24-hour precipitation event. All ditches and culverts would be routinely inspected to 
ensure that accelerated erosion is not occurring at the outfalls. No long term or permanent water 
quality impacts are anticipated due to the emplacement of these structures. 

4.2.4.2.4 Effects of Runoff on Stream Quantity and Quality 
No permanent effects to the quantity and quality of stream flow are anticipated from disturbed 
areas within the mine facilities area. Since this is an underground operation, the total disturbed 
surface acreage is small. All flow from these disturbed areas would be discharges into 
sedimentation ponds and would meet approved MPDES discharge criteria prior to discharge into 
PM Draw. Discharge from mine dewatering would also pass through a sedimentation pond and 
would meet approved MPDES discharge criteria (see Groundwater section above for predictions 
of mine water quality) prior to discharge into PM Draw.  Reclamation and revegetation of the 
disturbed areas would prevent detrimental impacts from occurring. All flow is ephemeral in the 
mine plan area; therefore, flow impacts would be negligible. 
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4.2.4.3 Mitigation Measures 

SPE is committed to mitigating hydrologic impacts caused by mining through the measures 
approved in the permit, or by alternative measures to be developed in consultation with the 
MDEQ. Depending on the resource, impact, and mitigation alternatives available, SPE will 
rehabilitate water resources as appropriate. This might include drilling new wells, piping water 
from wells or springs to specific locations, development of new springs, repair of stream 
channels, repair of ponds, or establishment of other water management structures, such as 
guzzlers (water harvest tanks).  To implement these measures, SPE has developed a strategy for 
mitigation of any short or long-term hydrologic or wetland impacts that occur due to mine 
development, operation, or reclamation.  The mitigation plan will follow a multi-step process 
that has already been initiated for phases of progression of mining operations.  These steps 
include: 

Pre-mining Phase 

 Determine water use patterns and demands to be maintained. 

 Estimate the time required for potential hydrologic impacts to appear after mining begins. 

 Determine mitigation alternatives for impacted sites. 

 Obtain MDEQ approval and if necessary, conduct appropriate field surveys of the areas 
in which mitigation will occur. 

 Establish an “enhancement bubble” of mitigation measures in advance of any potential 
impacts by testing and evaluating alternative materials and measures for repair and 
restoration of ponds, stream channels, or wells. 

 Establish and monitor reclamation targets for hydrology, vegetation, aquatic ecology and 
land uses.  

Operation Phase 

 Monitor to determine if impacts have occurred. 

 Inspection to define extent of changes. 

 Emergency response and temporary mitigation to satisfy current water uses. 

 Agree on and complete appropriate mitigation measures. 

 Monitor to determine reclamation success.  

Post-mining Phase 

 Initiate final reclamation and mitigation program. 

 Continue maintenance on mitigation measures as required. 

 Establish final reclamation standards for all measures completed. 
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4.2.5 Soils 

Mining of the federal lease area would not require any surface facilities or disturbance and would 
have no direct effect on soils in the lease area. Surface subsidence over the mined areas would 
also have no indirect effect on the nature or productivity of soils. Steep slope instability and 
failure, rock toppling, and alteration to topography and drainage patterns resulting from 
subsidence could lead to localized soil changes on steep slopes and at the bases of slopes. These 
changes would have negligible effects on productivity. Pre-mining surface drainage patterns 
would be restored. In general, it would be less damaging to allow soils to heal naturally than to 
use any mechanical treatment. 

4.2.5.1 Mitigation Measures 

Subsidence over mined areas may alter surface drainage and accelerate degradation of erosive or 
unstable soils in limited areas. In consultation with MDEQ, soil salvage, regrading, soil 
replacement, or seeding may be necessary to maintain existing soils and pre-mine land use. In 
most areas of subsidence where erosive or unstable soils are not present soil profiles would 
remain intact and retain their chemical and physical characteristics. Mitigation of surface effects 
of subsidence to soils would be evaluated on a site-specific basis in consultation with MDEQ. 

4.2.6 Vegetation 

The Proposed Action would not include any surface ground disturbance or surface features, but 
would lead to subsidence over the longwall mined areas which may temporarily affect upland 
and wetland vegetation. There could be short-term indirect effects to vegetation resources 
resulting from subsidence over the mined areas. There are perennial ponds and stream reaches 
created by flow from 15 springs on the federal coal lease area and 12 springs located adjacent to 
the lease area. Changes in spring flow would affect the distribution of these wetland habitats.  It 
is expected that vegetation would naturally re-colonize disturbed areas.  Because disturbances 
would occur subsurface, the further spread of invasive, non-native plants is not expected.   

4.2.6.1 Mitigation Measures 

Subsidence would result in localized areas of erosion and slope instability or altered surface 
drainage which could disrupt the distribution of vegetation. Mitigation of altered surface 
drainage is discussed under water resources. Areas of surface disturbance would be evaluated on 
a site-specific basis and, if the extent of disturbance warranted, a site-specific repair and 
mitigation plan would be developed and implemented in consultation with MDEQ. 

4.2.7 Wildlife 

Wildlife is highly responsive to vegetation distribution because vegetation communities are 
essentially the habitats for wildlife. The Proposed Action would not have any surface disturbance 
that would directly affect wildlife.  However, the Proposed Action may affect wildlife through its 
indirect effects on vegetation, though these effects are expected to be minimal. Slight changes in 
topography, spring flow, and vegetation resulting from subsidence over the longwall would lead 
to minor local changes in wildlife habitat, but would not change the distribution of habitats or 
wildlife populations. Effects to wildlife as a result of the operation of the surface facilities 
complex would not change as a result of the Proposed Action, however, would be extended for 
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an additional 7 years while the federal coal is mined. The operations plan includes measures to 
replace affected wildlife habitats with similar habitats. 

Critical big game habitats and migration corridors are not known to occur in the coal lease area.  
Thus, any indirect effects to vegetation arising from subsidence would not impact the 
survivorship and productivity of big game species in the project area.  Effects to big game as a 
result of the operation of existing surface facilities would not change as a result of the Proposed 
Action. 

There is potential for bat roosting habitat to be impacted in the subsidence area.  Twelve bat 
species have been identified in the project area. Many of the bats may use rock outcrop areas for 
roosting. This habitat may be locally affected in steep slope areas by subsidence and rock 
toppling over longwall mined areas. However, these species are adaptive and if displaced, would 
likely move to new roost locations.  Subsidence alone is not expected to significantly change the 
distribution of bat populations. 

Subsidence may also minimally affect bat and bird roosts and nests in trees and cliff areas. The 
average subsidence, estimated to be 7.7 feet, is expected to be uniform across large areas. This 
may result in rock toppling and damage to some trees where nests may be located. This could 
cause localized damage to raptor or other migratory bird nests within the subsidence area, and 
possibly some limited mortality of eggs or young if the subsidence occurred during the breeding 
season.  Birds are adaptive and if displaced would be expected to re-nest in new locations in 
subsequent years. The only raptor nest identified during surveys within the subsidence area is a 
great horned owl nest located in Section 9 (adjacent to lease tract in Section 8) as shown in 
Figure 3.7-1 (WESTECH 2007, 2008). Other raptor nests were observed near surface facilities, 
with the nearest being located to the east and approximately 0.13 miles from the existing Fattig 
Creek Road, as shown on Figure 3.7-1. In addition, a sharp-tailed grouse lek location was 
observed in 2006 to the east of the surface facilities and approximately 0.22 miles east of 
existing Fattig Creek Road, as shown on Figure 3.7-1. These nest and courtship locations would 
not be further affected by the continued operation of the existing surface facilities (WESTECH 
2007, 2008).   

Aquatic habitat in the area includes streams, ponds, springs, seeps, and areas associated with 
wetland communities. The Rehder, Fattig, and Railroad Creek drainages are ephemeral; 
however, there are perennial ponds and stream reaches created by flow from 15 springs on the 
federal coal lease area and 12 springs located adjacent to the lease area. Changes in spring flow 
would affect the distribution of these habitats. Depending on the rate and extent of changes in 
spring flow, local populations of amphibians and aquatic species may experience local short-
term modifications in habitat. 

4.2.7.1 Mitigation Measures 

Subsidence may result in local changes to surface and groundwater flow and to the distribution 
of vegetation communities. This would affect the distribution of resources available to wildlife. 
Mitigation for water resources and vegetation are discussed in those resource sections. 
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4.2.8 Threatened, Endangered, and Special Status Species 

Federally threatened or endangered species, particularly the black-footed ferret and the whooping 
crane, have not been identified in federal lease areas. They would not be affected by the 
Proposed Action. 

Montana special status species that have been documented during mine-related studies include 
several raptors, migratory birds, bats, the Great Plains toad, the Northern Leopard frog, and 
sagebrush lizard. The greater sage-grouse and sagebrush lizard occur exclusively in sagebrush 
communities, which are sparse in the project area. The remaining birds and bats are mobile or 
migratory and are unlikely to be affected by local changes in vegetation and drainage resulting 
from subsidence over the mined areas. The Great Plains toad and Northern Leopard frog are 
dependent on mesic habitats and would be affected by changes to springs and drainage patterns. 
Mitigation measures identified to minimize effects or replace spring flow would limit the effects 
of mining on these species. 

4.2.9 Ownership and Use of Land 

The proposed lease area is both private and federal surface with federal minerals administered by 
the BLM. Adjacent land is privately owned. Under the Proposed Action, leasing of the coal for 
underground longwall mining would not result in surface modifications within the lease area that 
would limit or change current surface uses. Subsidence over longwall mined areas may result in 
localized slope instability, rock toppling, and alteration of topography at the interface between 
mined and un-mined areas. This may slightly alter patterns of use in the short term during 
subsidence, but would not have a long-term effect on use of the land.  

Kern et al (2002) prepared a study of effects to residential property values from longwall coal 
mining. The report does not discuss the specifics of particular cases, but general patterns. 
Nevertheless, these patterns may provide some considerations for the Bull Mountains Mine 
No.1. In the area of the study in Pennsylvania, longwall mining operations occurred in more rural 
and remote sections of the counties rather than densely developed areas. Consequently, the 
subsidence may affect a relatively small number of structures over a large area. There also may 
be other kinds of property damage not addressed by this report. As discussed in Section 2.1.1.3, 
the surface effects of subsidence over longwall mining are affected by: the thickness of the 
overburden; the thickness of the coal seam removed; the type of rock in the overburden; surface 
topography; the width of the longwall panel; and the location in relation to the center and edges 
of the longwall panel. On an ideal uniform surface, the greatest structural stress occurs where 
there is the greatest difference in vertical displacement, horizontal tension, and horizontal 
compression or displacement. Kern et al (2002) note that subsidence deformation increases 
significantly as the longwall panel width increases in proportion to the depth of the coal seam. 
Longwall panels wider than the depth of the coal seam, rather than simplifying the surface 
effects, result in multiple points of maximum subsidence. Kern et al (2002) found that the value 
of properties in rural areas was more strongly affected by land use density and access to public 
infrastructure (roads, sewer and water) than by proximity to longwall mining. In this study, less 
than 8 percent of the properties located in areas where longwall mining was active filed claims 
with the coal companies for damage. Some property owners may not have filed claims for 
damage that occurred because they were not aware of the process or did not consider it worth the 
effort. Nevertheless, it appears that property damage was generally not extensive or extreme. The 
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study found that, of the properties that filed claims for subsidence damage with the coal 
companies and also sought tax assessment reductions because of property damage, many 
returned to or surpassed their previous assessment value. The report also noted instances of road 
damage in the mining areas reviewed by this study. The authors concluded that with regular 
maintenance and planning these subsidence effects can be minimized. 

Surface structures located within the lease area that may be affected by subsidence include 
fences, roads, and trails in all sections, water conveyance pipeline for livestock in Section 22, 
building structures in Section 4, home sites in Section 4, spring developments (including ponds, 
water tanks, and pipes) in all sections for livestock and wildlife, and wells located in sections 4, 
10, 14 and 22. SPE would be required to conduct a pre-mine survey to determine the status of all 
structures above the mine area, monitor subsidence during and after mining, and immediately 
repair damage to the structures. SPE would also post a reclamation bond to insure availability of 
funds to repair damages to identified structures. This bond would not cover construction of 
structures to be built after mining or subsidence damage to undeveloped rangeland. In addition, 
Musselshell County would require that SPE repair any damage to Fattig Creek County Road. 

4.2.9.1 Mitigation Measures 

 SPE would repair damage to existing buildings and structures resulting from subsidence. 

 SPE would repair damage to existing infrastructure over mined areas such as roads, 
fences, communications facilities, and utilities.  

 Where there would be known or reasonably anticipated damage to infrastructure or 
communications facilities, SPE would submit a protection and mitigation plan to MDEQ 
for approval prior to mining under that area. 

 SPE would publish the mining schedule at least six months prior to mining under an 
individual's land, to provide adequate warning of periods of risk and to minimize the 
potential risk to humans and livestock. 

4.2.10 Cultural Resources 

4.2.10.1 Prehistoric and Historic Resources 

The federal coal lease area has been surveyed for cultural resources. No resources eligible for the 
National Register have been documented, however, one site (24ML667) is unevaluated because 
of the potential for deeply buried cultural deposits. Until this site is evaluated, it should be 
treated as an eligible site. Cultural resources on steep slopes and in areas of cliffs and rock 
outcrops may be affected by subsidence movement resulting from underground mining. 
However, no surface disturbance is proposed for the coal lease area and, to date, no eligible 
cultural resources have been identified in the LOM area on steep slopes or in areas of cliffs and 
rock outcrops. If potentially eligible cultural resources are identified that may be affected by 
mining, site-specific treatment plans will be developed and implemented. 

4.2.10.2 Native American Religious and Traditional Concerns 

Formal consultation is a government-to-government process that must be completed by the BLM 
for the federal coal lease area and by the state for a permit to mine the lease area.  Formal Native 
American consultation has been initiated with the Crow and Northern Cheyenne and is ongoing.  
To date, no concerns have been raised. 
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During the informal consultation that occurred in the 1990s, no potential TCPs were identified in 
the proposed lease area (Kooistra-Manning and Deaver 1993).   

In general, rock shelters, rock art, large rock features, or burials could be affected by areas of 
slope failure and rock toppling.  However, no similar sites were identified during the 2008/2009 
cultural inventory of the proposed lease area. Springs were identified as potentially sensitive 
resources during the informal consultation in the 1990s and would need to be addressed 
regarding mitigation if effected by subsidence.   

Under the Proposed Action, this disturbance of the quiet zone of the deep earth and disruption of 
the spirits that dwell in springs cannot be avoided.  Native American religious and traditional 
concerns, if present, could be affected by subsidence above mined areas.   

4.2.11 Visual Resources 

The Proposed Action would not include any direct surface disturbance or surface facilities in the 
federal lease area. Mining of the coal seam would result in subsidence over the mined areas 
which could result in slope instability and failure, rock toppling, and alteration to topography and 
drainage patterns. In general, this would not affect scenic views from the county road or from 
residences in the Bull Mountains. This would alter details of the scenery such as local rock 
features in steep slope areas, but not the overall nature and quality of the scenic and aesthetic 
values. 

4.2.12 Noise 

The Proposed Action would not create any surface activity in the federal lease area and there 
would be no direct effects as a result of underground mining. The Proposed Action would 
facilitate ongoing mining and would lead to the continuation of current noise levels and effects 
from the mining operations at the surface facilities complex.  

Baseline noise level data were collected from the PM Mine when it was still in operation. 
Construction and heavy equipment operation noise levels ranged from about 72 to 95 dBA near 
the preparation facility to an ambient noise level of about 35 to 40 dBA. SPE anticipates that 
noise levels at the Bull Mountains Mine No. 1 facilities would be comparable during the 
permitted coal mining operations. During operation of the surface facilities, principal noise 
sources would be preparation plant equipment, other stationary machinery, ventilation fans, 
heavy equipment, conveyors and rail cars. Noise levels at the facilities during operation range 
from 72 to 95 dBA. These noise levels would decrease and reach acceptable outdoor levels of 
about 40 dBA at the nearest residences about 4,500 feet from the surface facilities. Most 
residences in the general area are much farther from the surface facilities. However, the rail loop 
reaches within about 2,100 feet of the nearest residence to the south. It is expected that as many 
as three coal trains a day would carry coal from the mine to the BNSF Railroad mainline at 
Broadview. Coal production from the lease area would not increase train traffic noise in local 
communities, but would extend the transportation of coal by an additional seven years. 

4.2.12.1 Mitigation Measures 

Noise levels are monitored and kept within state and federal guidelines and standards. Noise 
control measures include well-maintained heavy equipment and enclosed stationary equipment. 
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The impacts of noise from the mine surface facilities would affect very few people and would be 
present only as long as the mine is operating. There would be no change in existing noise levels 
as a result of currently permitted mining operations. There would be no new noise impacts from 
leasing the federal coal, however, existing noise from surface facilities would continue for an 
additional 7 years. 

4.2.13 Transportation Facilities 

The Proposed Action would not include any surface activities or traffic in the federal lease area 
that would alter existing transportation infrastructure or facilities or require additional 
maintenance. No additional demand for transportation of employees to the surface facilities 
complex would be required. Mining operations, processing, and coal transportation would be 
extended throughout the period required to mine the additional available coal from the coal lease 
area. There would be approximately three trains a day carrying coal from the mine. Railroad 
traffic levels would continue at the existing rate for an additional seven years as a result of the 
availability of coal from the coal lease area. 

4.2.14 Hazardous and Solid Waste 

Under the Proposed Action, there would be no surface activities in the federal lease area that 
would create any known hazardous, solid, or liquid waste. Solid and liquid waste would continue 
to be produced at the mine facilities and, as the mine advances, these wastes would result from 
activities associated with mining the leased coal.  Continued operation of the surface facilities 
during mining operations would produce waste material from underground development and 
from coal processing which would be deposited in the permitted WDA. The use of the WDA for 
waste material disposal would result in the filling of the upper reaches of the ephemeral side 
drainage of Rehder Creek. 

Procedures are in place for handling solid and liquid waste produced by mining activities, and 
these procedures would continue to be used. Waste would be produced by daily operation of the 
facilities and office, operation of machinery and mining. Waste materials would include garbage, 
non-mineral waste and sewage; lumber and debris; grease, lubricants, paints, and flammable 
liquids; underground development waste; and coal processing waste. 

4.2.14.1 Waste Disposal 

Trash and non-mineral waste would be accumulated in commercial dumpsters located in 
convenient locations around the site. Trash from these dumpsters would be picked up regularly 
by a licensed commercial trash service for disposal off site. Lumber, garbage, and other debris 
would be placed in storage containers which would be regularly picked up by an appropriately 
licensed commercial waste disposal company. 

A septic tank and drain-field has been constructed in the mine facilities area to treat sewage and 
other waste water from potable systems. This system is designed to comply with state and federal 
regulations. System design capacity complies with state regulations, considering the number of 
men working and the number of shower and restroom facilities provided. 
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4.2.14.2 Measures against Acid/Toxic Materials 

Storage and final disposal of grease, lubricants, paints, and flammable liquids would be in 
compliance with MDEQ Rule 17.24.507. Grease, lubricants, paints, and flammable liquids 
would be stored in steel drums and periodically picked up by, or delivered to, an appropriately 
licensed and bonded liquid waste disposal company. 

4.2.14.3 Disposal of Underground and Coal Processing Waste in the WDA 

Underground development waste that cannot be stored underground together with coal 
processing waste would be disposed of in the WDA (Figure 2.1-4). Generally, underground 
development wastes would represent poor quality coal, shale, claystones, mudstones, and 
siltstones that are mined to access economic coal zones or to clean up roof falls, maintain floor 
grades, or to maintain necessary roof heights. If possible, this waste would be stored 
underground. Otherwise, this material would be conveyed to the WDA and blended with the coal 
processing waste. Coal processing waste is also made up of shale, claystones, sandstones, 
mudstones, siltstones and unrecovered coal fines that are removed from mined coal (raw coal) to 
make it marketable. Since underground development waste would represent less than 10 percent 
of the WDA material, design details for the WDA are based on the more conservative 
requirements for coal processing wastes (SPE 2009). No underground development or coal 
processing wastes from outside the permit area would be disposed of in the WDA without 
approval from the MDEQ. 

Underground development and coal processing waste is being hauled and placed within the 
permitted area. The WDA is designed to control runoff by diverting surface runoff from 
undisturbed areas around the fill and directing runoff from disturbed areas in ditches through 
sediment ponds to achieve discharge requirements in compliance with MDEQ Rules 26.4.631 
and 26.4.633. The WDA fill structure would be covered with 4 feet of non-toxic material 
(including topsoil and sub-soil) and revegetated according to the mine Reclamation Plan when 
final fill contours are achieved (both during operations and at end of life). For those areas of the 
WDA which have been enhanced for topographic diversity (knobs and the top and nose of the 
WDA face at the head of the valley) additional placement of spoil material is planned to further 
reduce potential erosion problems. The enhanced topographic areas of the WDA would be 
constructed with the standard 4 feet of non-toxic material (topsoil and sub-soil) with the 
placement of an additional 6 feet of spoil located between the non-toxic material and the coal 
fines. Stockpiles would be vegetated to minimize erosion and reclaimed to approximate original 
contour when the WDA is no longer in operation. The planned post-reclamation land use is 
rangeland and wildlife habitat. The WDA would not create a public hazard either during 
construction or after reclamation and would be posted and patrolled to limit public access. 
Wastes would be well-compacted and covered with non-toxic material to eliminate the 
possibility of spontaneous combustion. 

All vegetation and other organic materials would be removed from the WDA fill area and 
stockpile areas before topsoil and are removed and stockpiled. No underground development 
processing wastes would be placed until vegetation, and sub-soil has been removed and diversion 
ditches and sub-soil or coal topsoil sedimentation ponds are operable. Topsoil and sub-soil would 
be removed in a progressive fashion in advance of fill construction to minimize exposure to wind 
and water erosion and disturbed areas would be kept to reasonable minimums. Salvage 



4.0 – Environment Consequences 

Bull Mtns Final EA - April 2011.Doc 4-52

operations would be conducted periodically as required in advance of the fill construction area. 
SPE would maintain a buffer zone of sufficient area to avoid contamination of soil by coal 
processing waste. SPE would provide diversion and collection ditches, riprap and vegetation of 
disturbed areas to minimize surface erosion. 

The WDA would ultimately meet the definition of a head-of-hollow fill. Waste materials would 
be placed in maximum 2-foot lifts and compacted to at least 90 percent maximum dry density to 
provide stability and prevent mass movement. Coal wastes would be mixed in the coal 
preparation as part of the cleaning process, and would be further mixed during transport and 
spreading at the WDA. Mixed coal waste would be spread in two foot lifts and allowed to air 
dry, as necessary, prior to compaction. 

Analyses of underground development and coal processing wastes were conducted to determine 
the acid-base potential of the materials to be placed in the WDA (Dollhopf 1989).  The study 
determined that these materials are non-acid forming due to either their low sulfur content and/or 
lack of framboidal pyrite. The acidity from any pyrite contained in the waste will be neutralized 
by the inherent inert base chemistry of these massive morphology materials.  Based on the results 
of the analyses, it was concluded that coal refuse will not produce acid upon exposure to water 
and oxygen. Liberation of metals was tested from TCLP laboratory analysis of the waste material 
by SPE in December 2009 (SPE 2010) and all parameters were found to be not detected at the 
reporting limit or within maximum contaminant levels. With the control of surface water run-on 
and low precipitation of the area, negligible effects to surface and groundwater of the WDA area 
are expected. To monitor these predictions, SPE will conduct testing of the underground 
development and coal processing wastes using EPA Test Method 1627: Kinetic Test Method for 
the Prediction of Mine Drainage Quality (EPA 2009b). 

The WDA does not contain any springs, natural or manmade water courses (except ephemeral 
flow in drainages), or wet-weather seeps.  

4.2.15 Socioeconomics 

Under the Proposed Action, the mineral rights of the federal coal lease areas would be leased, 
and operation of the mine would continue at its current level for the proposed mine plan of 12 
years. The project would contribute to the maintenance of current socioeconomic conditions in 
the Bull Mountains area at current levels, and would prolong the duration of employment for 
current employees. The issuance of this lease adds reserves to an existing mining operation, and 
would not adversely impact the social or infrastructure systems of the local communities.  These 
local communities are located in a coal mining area where mining activities have sporadically 
occurred for over 100 years.  Without issuance of this lease, employment would not reach the 
mine’s projected sustainable term. 

Implementation of the Proposed Action would result in effects to the social and economic 
structure and community resources of the affected counties over the additional project life of 7 
years that would be a continuation of effects from current mine activities. The mine would 
provide employment for the existing mine workforce of 200 for an additional 7 years. It is not 
anticipated that the proposed mining activities would require the hiring of additional workers. 
The extension of the life of mining activities at Bull Mountains Mine No. 1 under the Proposed 
Action would maintain current mining employment in the affected counties, and provide for the 
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continued payment of local, state, and federal taxes by SPE and its employees.  Local 
government fiscal conditions in particular depend on sustained economic activity and continued 
revenues from sales and use taxes and property taxes.  Counties would continue to receive 
revenues from taxes, fees, and permits.  Continued operation of the mine would contribute to 
severance taxes imposed on coal production. Severance taxes are paid directly to the State of 
Montana. Coal Gross Proceeds on coal production support county governments where the mine 
is located. The proceeds revenue is proportionally distributed to the appropriate taxing 
jurisdictions in which production occurred based on the total number of mills levied in fiscal 
year 1990.  

Additional personal income would be generated for residents in Musselshell County and the 
State of Montana by circulation and recirculation of dollars paid out as salaries, business 
expenditures, and as state and local taxes.  

Most additional required construction and operations workforce would be available within the 
Billings area.  The mine recently expanded the operations workforce by 50 workers, of which an 
estimated 20 percent were estimated to migrate into the counties from other regions, for a total of 
200 workers. It is anticipated that effects to social and economic conditions in the counties would 
be very small. The relatively small number of in-migrating workers is unlikely to affect 
permanent and temporary housing stock, which is plentiful in Billings. 

Because there would be no significant increase in population from in-migration, construction, 
operation, and maintenance of the proposed project; there would be no increase or decrease in 
the need for police, fire, medical or other community resources in Musselshell and Yellowstone 
counties.  Similarly, there would be no change in housing requirements.  

The Bull Mountains Mine No. 1 project currently generates a monthly payroll in Montana of 
over $400,000, adding much needed revenue and employment to the local economy (SPE 2009). 
The monthly contribution would continue an additional 7 years with the approval of the proposed 
project. 

The federal rents and royalties would be determined following the decision to lease the coal. The 
estimated royalties would be 8 percent of the revenue realized from sale of the federal coal. The 
estimated amount and distribution of these royalties would be determined at a later date. The 
federal royalties would also contribute to the county and community revenue. 

The total coal tax burden for coal production in Montana is approximately 14 percent of gross 
revenues, or approximately 20.2 percent of the contract sales price (Montana Department of 
Revenue 2009).  Based on the estimated annual production of up to 10 million tons clean coal 
and the 2007 annual average open sales price of $11.79 per short ton of coal produced in 
Montana (Energy Information Administration 2009), the proposed project could contribute a 
potential $23,816,000 million annually in tax revenues to the state. The actual annual taxes that 
would be paid would vary according to several factors, including the actual annual production 
and the open sales price per ton of coal. 

The Proposed Action would have minimal effects to the rural character valued by residents of the 
Billings Field Office area. The apparent naturalness, opportunities for solitude, and other 
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characteristics of the rural landscape would remain unchanged under the Proposed Action; 
however, effects to these qualities from the sights and sounds of current mining activities would 
continue for an additional seven years. Existing trends in population growth, energy 
development, and popularity of recreational opportunities in the region (south-central Montana) 
would combine to change the area over time, as more people use and enjoy it. 

4.2.16 Environmental Justice  

The project area is outside the Crow and Northern Cheyenne Indian Reservations, does not 
include any Indian Trust Assets, and does not contain any locations specifically named in tribal 
treaties. The mine surface facilities complex is about 35 miles from the nearest reservation lands 
and operation of the mine would have no direct effects on the natural and physical environment 
of the reservations. No adverse human health or environmental effects would be expected to fall 
disproportionately on the reservations or on other minority or low income populations from the 
Proposed Action.  

4.2.17 Short-term Uses and Long-term Productivity 

NEPA requires consideration of “the relationship between short-term uses of man’s environment 
and the maintenance and enhancement of long-term productivity” (40 CFR 1502.16). As 
declared by the Congress, this includes using all practicable means and measures, including 
financial and technical assistance, in a manner calculated to foster and promote the general 
welfare, to create and maintain conditions under which man and nature can exist in productive 
harmony, and fulfill the social, economic, and other requirements of present and future 
generations of Americans (NEPA Section 101). The discussions contained within this 
environmental consequences chapter provide the analysis and relationships of shorter uses and 
long-term productivity. 

4.2.18 Unavoidable Adverse Effects 

For the Proposed Action, subsidence is unavoidable if coal is mined in a productive and 
economic manner. The Geology Section discusses the affects of subsidence and other resource 
sections discuss the indirect effects of subsidence. 

4.2.19 Irreversible and Irretrievable Commitments of Resources 

Irreversible commitments of resources are those that cannot be regained. In this case, the 
removal of mined coal is an irreversible commitment of resources. Irretrievable commitments are 
those that are lost for a period of time. In this case, the localized loss of soil and rock toppling on 
steep slope as a result of subsidence are likely to be irretrievable.  

4.3 Cumulative Impacts Analysis 

Cumulative impacts are those impacts that result from incremental effects of an action when 
added to other past, present, and reasonably foreseeable future actions regardless of what agency 
or action undertakes such other actions.  
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4.3.1 Past and Present Actions 

Past and present actions in the general area include past small-scale coal mining, the 
development of the Bull Mountains Mine No. 1, ranching, recreation, and dispersed rural 
residential development in the upland divide area north and east of the existing mine between the 
Rehder and Fattig Creek drainages. 

Past coal mining in the area has included the PM Underground and Surface Mine that was 
acquired by SPE, the Meridian Coal Test Pit, and several historic small underground mines on 
the coal outcrop of the Mammoth seam. Historic underground mining was by room and pillar 
methods and there is some limited residual subsidence at these locations. The PM Mine was a 
surface and underground coal mining operation that the Bull Mountains Mine No. 1 surface 
facilities were built around. The mine was a small continuous miner operation with six workers 
that operated intermittently from the 1930s to the early 1970s. The Meridian Coal Test Pit was a 
surface mine developed by Meridian for marketability testing of the Mammoth seam coal 
reserves. Approximately 180,000 tons of coal was extracted by open pit techniques in 1989 and 
1990. This coal was trucked to the Huntley load-out facility. Peak employment by this mine was 
about 20 employees. 

Historically, the project area has been used for ranching. The area also supports wildlife. The 
project area includes portions of the lands formerly used by four large ranching operations. Two 
of those ranches are still active. 

4.3.2 Reasonably Foreseeable Action Scenario 

Foreseeable future actions in the general project area include additional coal mining to the north 
of the Bull Mountains Mine No. 1 LOM area, continued ranching activities in the Bull 
Mountains area, and additional dispersed rural residential development (Figure 4.3-1). Future 
subdivisions on private lands typically increase the demand for access roads and utilities rights-
of-way across BLM public lands. 

The Mammoth coal seam to the north of the LOM area may be considered for mining as the coal 
reserves become exhausted at the Bull Mountains Mine No. 1. This is not currently a reasonably 
foreseeable action. No mine plans are available to assess the potential effects of this mining. 
While it could be speculated that mining methods would be similar to that of the Bull Mountains 
Mine No. 1 and the effects would also be similar in nature and magnitude, it is also possible that 
technology may change prior to mining this area. Development of the Mammoth seam reserves 
north of the divide could continue mining activities for an additional 10 to 20 years at production 
levels of 10 to 15 million tons per year.  

The ongoing dispersed rural residential development includes portions of sections 4 and 5, north 
of Rehder Creek accessed by Fattig Creek Road. It is reasonably foreseeable that this residential  

development may continue to the north and west of Fattig Creek Road. This development would 
increase human activity in the area affecting local traffic, noise, and wildlife populations. 

Ranching operations in the area are expected to continue for the foreseeable future. As 
economics and the desire to ranch large areas may diminish, future subdivisions may occur, thus, 
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causing an increase in population and human activities in the area. These activities may cause 
changes in vegetation communities and additional pressure on wildlife populations.  

4.3.3 Cumulative Impacts 

The potential impacts of continued mining in the Bull Mountains at Bull Mountains Mine No.1 
or any other mine that may be developed in the area would incrementally add to cumulative 
impacts. These impacts individually and in the short-term would be minor. If mining continues to 
the north of the Bull Mountains Mine No. 1 LOM area, impacts would be similar. If additional 
residences are built in this area, and if the coal reserves to the north are developed, there would 
be the potential for subsidence damage to structures over the mined areas. Livestock grazing in 
the region has been managed for sustained production, which relies on minimizing adverse 
impacts to the environment. Continued ranching under current management practices would have 
little or no cumulative impact on resources. 

In general, the effects of other underground mining in the Bull Mountains would be cumulative. 
These would include the surface disturbances at surface facilities that would be reclaimed when 
the mine is closed and indirect effects of subsidence over the mined areas that may impact water 
resources. Short-term effects of subsidence may include areas of slope failure and rock toppling, 
possible disruption of groundwater flow and surface drainage patterns, disruption of vegetation 
and wildlife, and local disruption of land use. Some of these disruptions may require short-term 
mitigation measures. Overall, anticipated impacts of underground mining are mitigable, and 
there are no categories of impacts that are likely to accumulate to a moderate or severe level. The 
resources would recover after the mining operations are complete.  

The cumulative effects of dispersed residential development may be more evident than the 
cumulative effects of underground coal mining. New roads have been built north of Fattig Creek 
Road in recent years and scattered residences are being developed. Since the land in sections 4 
and 5 at the north end of the Bull Mountains Mine No. 1 LOM area was subdivided in the late 
1980s, approximately 25 parcels have been developed. A similar pattern could reasonably be 
anticipated to the north in other drainage basins.  

4.3.3.1 Topography and Physiography 

Additional underground mining in the Bull Mountains would have short-term effects on 
topography and physiography while surface facilities are active. The facilities could include coal 
storage piles, soil stockpiles, and waste disposal areas that would affect topography and 
physiography. After mining is complete, these areas would be reclaimed. General pre-mining 
topography and physiography would be approximated. Cumulative effects would be minor.  

Effects of such additional underground mining would also include subsidence over the mined 
areas. Subsidence would be expected to be relatively uniform over large areas. Short-term effects 
of subsidence may include slope failure, surface cracking and rock toppling. There may be small 
areas that would require mitigation to restore surface drainage patterns or to treat the effects of 
rock toppling, but overall, the effects of subsidence to topography and physiography would be 
minor. 



LEGEND

Outcrop of Mammoth Coal

Approximate Boundary of Mined Area

Existing Permit Area

Life of Mine Area

Approximate Boundary of Cumulative Mine Area

4-57

Existing
Surface
Facility

Complex

T7N

T6N

T6N

T5N

T7N

T6N

R
2

6
E

R
2

7
E

R
2

6
E

R
2

7
E

T6N

T5N

T8N

T7N

R
2

7
E

R
2

8
E

R
2

7
E

R
2

8
E

Existing
Permit Area

Life of Mine
Area

Approximate
Boundary of
Cumulative

Mine Area Outcrop of
Mammoth Coal

BULL MOUNTAIN COAL LEASING
ENVIRONMENTAL ASSESSMENT

Figure 4.3-1
Cumulative Mine Area

ANALYSIS AREA:  Musselshell & Yellowstone Counties, Montana

Prepared By: JC Reviewed By: EC

K:\2116_BullMountain\2116\GIS\Figure_4.3-1_CumulativeMineArea.mxd - 3/19/2010 @ 11:27:52 AM

0 1 2

Miles

NAD 83 MONTANA STATE PLANE,
METER

SOURCE: USGS 1:100,000 SCALE
TOPOGRAPHIC QUADRANGLE - 

ROUNDUP (1982), MONTANA



4.0 – Environment Consequences 

Bull Mtns Final EA - April 2011.Doc 4-58

 

This page intentionally left blank. 

 



4.0 – Environment Consequences 

Bull Mtns Final EA - April 2011.Doc 4-59

Dispersed residential development would have localized effects to topography and physiography 
from construction of buildings, roads and infrastructure. It is expected that this development 
would remain dispersed and that cumulative effects would be minor. 

4.3.3.2 Geology, Mineral Resources, and Paleontology 

The cumulative effects of additional underground mining in the Bull Mountains would primarily 
be removal of large portions of the Mammoth coal seam. Other geologic features, mineral 
resources and paleontology in the overburden of the coal would subside in place and largely be 
intact. Cumulative effects to these resources would be minor. 

Dispersed residential development would have very localized effects on geology, mineral 
resources and paleontology. The overall cumulative effects of the development of these 
subdivisions would be minor. 

4.3.3.3 Air Quality and GHG Emissions 

As discussed in Chapter 1, BLM does not authorize mining by issuing a lease for federal coal, 
but the impacts of mining the coal are considered in this EA because it is a logical consequence 
of issuing a lease to an existing mine.  The use of the coal after it is mined is not determined at 
the time of leasing.  However, almost all the coal that is currently being mined at the Bull 
Mountains Mine No. 1 is being utilized by coal-fired power plants to generate electricity for U.S. 
consumers.  A discussion of emissions that are generated when coal is transported and burned to 
produce electricity is included in the Cumulative Impacts section.   

As discussed in Chapter 2, under the currently approved mining plan, which represents the No 
Action Alternative, SPE anticipates that the Bull Mountains Mine No. 1 would mine its 
remaining estimated 34 million tons of recoverable coal reserves in three years at an average 
annual production rate of approximately 12 million tons.  Under the Proposed Action, SPE 
estimates that the life of the mine would be extended by about seven additional years at an 
average annual coal production rate of approximately 12 million tons.   

Section 3.3.2 contains estimates of air and GHG emissions resulting from the specific mine 
operations at the Bull Mountains Mine No. 1 from current and projected operations under the 
Proposed Action.  Under the No Action Alternative, these emissions would continue for another 
three years until the federal coal is reached. 

Ongoing scientific research has identified the potential impacts of anthropogenic (man-made) 
GHG emissions and changes in biological carbon sequestration due to land management 
activities on global climate. Although GHG levels have varied for millennia, recent 
industrialization and burning of fossil carbon sources have caused CO2 concentrations to 
increase. “As with any field of scientific study, there are uncertainties associated with the science 
of climate change. This does not imply that scientists do not have confidence in many aspects of 
climate change science. Some aspects of the science are known with virtual certainty, because 
they are based on well-known physical laws and documents trends (EPA 2008).”   

The National Assessment of the Potential Consequences of Climate Variability and Change, an 
interagency effort initiated by Congress under the Global Change Research Act of 1990, Public 
Law 101-606, has confirmed that climate change is impacting some natural resources that the 
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Department of the Interior has the responsibility to manage and protect (DOI 2001).  The 
Synthesis Report, the final part of the Fourth Assessment Report of the Intergovernmental Panel 
on Climate Change (IPCC), was released in preliminary form on November 17, 2007.  The 
Synthesis Report summarizes the results of the assessment carried out by the three working 
groups of the IPCC.  Observations and projections addressed in the report include: 

 “Warming of the climate system is unequivocal, as is now evident from observations of 
increases in global average air and ocean temperature, widespread melting of snow and 
ice, and rising global average sea level.” 

 “Observational evidence from all continents and most oceans show that many natural 
systems are being affected by regional climate changes, particularly temperature 
increases.” 

From 1850 to present, historic trend data show an increase of 1°C in global mean temperature. 
The increase is not linear, and there have been extended periods (decades) where temperature has 
dropped or stayed constant. This historic warming over that same period has caused sea levels to 
rise by about 20 cm on average, and has also resulted in changes in climate patterns on land. 
These changes are not uniform.  In some areas near the equator, temperatures have cooled by 
about 5°C, while closer to the poles, temperatures have risen by equal amounts (Hansen and 
Lebedeff 1987). In northern latitudes (above 24° N), temperature increases of nearly 1.2°C 
(2.1°F) have been documented since 1900. Temperature changes can result in shifts of weather 
patterns (rainfall and winds) which may then affect vegetation and habitat.  The importance of 
temperature change and changes in precipitation in species migration and change is being 
investigated. 

There has been, and continues to be, considerable scientific investigation and discussion as to the 
causes of the recent historic rise in global mean temperatures, and whether the warming trend 
will continue.  “Several activities contribute to the phenomena of climate change, including 
emissions of GHGs (especially carbon dioxide and methane) from fossil fuel development, large 
wildfires and activities using combustion engines; changes to the natural carbon cycle; and 
changes to radiative forces and reflectivity (albedo). It is important to note that GHGs will have a 
sustained climatic impact over different temporal scales (EPA 2008).”  Three identified possible 
causes are solar effects, human population growth, and greenhouse gas effects.   

Solar variability may play a role in global climate change, though the magnitude of the influence 
of increased sun activity is not well understood.  Physical aspects of the sun, like sunspots and 
solar radiation output, are known to vary over time.  The intensity of energy from the sun has 
varied through time and has resulted in global temperature variation.   

Human population doubled to two billion over the period 1780 to 1930, then doubled again by 
1974.  The atmospheric concentrations of greenhouse gases have increased as human populations 
have increased.  More land and resources were used to provide for the needs of these 
populations. As human activities have increased, carbon-based fuels have been used to provide 
for those additional energy needs.  Forests and vegetation were cleared in order to provide for 
food production and human use.   
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Carbon dioxide, methane, water vapor, ozone, and nitrous oxide (NO2) are recognized as 
greenhouse gases.  Through complex interactions on a regional and global scale, these GHG 
emissions and net losses of biological carbon sinks cause a net warming effect of the atmosphere, 
primarily by decreasing the amount of heat energy radiated by the earth back into space. Like 
glass in a greenhouse, these gases trap radiation from the sun and act as an insulator around the 
Earth, holding in the planet’s heat.  

According to the IPCC’s synthesis report (IPCC. 2007): 

 “Global atmospheric concentrations of carbon dioxide (CO2), methane (CH4), and nitrous 
oxide (N2O) have increased markedly as a result of human activities since 1750 and now 
far exceed pre-industrial values determined from ice cores spanning many thousands of 
years.”   

 “Most of the observed increase in globally-averaged temperatures since the mid-20th 
century is very likely due to the observed increase in anthropogenic greenhouse gas 
concentrations.  It is likely there has been significant anthropogenic warming over the 
past 50 years averaged over each continent (except Antarctica).” 

 “There is high agreement and much evidence that with current climate change mitigation 
policies and related sustainable development practices, global greenhouse gas emission 
will continue to grow over the next few decades.” 

 “Continued greenhouse gas emissions at or above current rates would cause further 
warming and induce many changes in the global climate system during the 21st century 
that would be very likely to be larger than those observed during the 20th century.” 

 “There is high confidence, by mid-century, annual river runoff and water availability are 
projected to increase at high latitudes and in some tropical wet areas and decrease in 
some dry regions in the mid-latitudes and tropics.  There is also high confidence that 
many semi-arid areas (e.g., Mediterranean basin, western United States, southern Africa 
and northeast Brazil) will suffer a decrease in water resources due to climate change.”   

 “Anthropogenic warming and sea level rise would continue for centuries due to the time 
scales associated with climate processes and feedbacks, even if greenhouse gas 
concentrations were to be stabilized.” 

 “Anthropogenic warming and sea level rise could lead to some impacts that are abrupt or 
irreversible, depending upon the rate and magnitude of the climate change.” 

 “There is high agreement and much evidence that all stabilization levels assessed can be 
achieved by deployment of a portfolio of technologies that are either currently available 
or expected to be commercialized in coming decades, assuming appropriate and effective 
incentives are in place for their development, acquisition, deployment and diffusion and 
addressing related barriers.”   

The National Academy of Sciences has confirmed these findings, but also has indicated there are 
uncertainties regarding how climate change may affect different regions. Computer model 
predictions indicate that increases in temperature will not be equally distributed, but are likely to 
be accentuated at higher latitudes. Warming during the winter months is expected to be greater 
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than during the summer, and increases in daily minimum temperatures is more likely than 
increases in daily maximum temperatures. Increases in temperatures would increase water vapor 
in the atmosphere, and reduce soil moisture, increasing generalized drought conditions, while at 
the same time enhancing heavy storm events. Although large-scale spatial shifts in precipitation 
distribution may occur, these changes are more uncertain and difficult to predict. 

Relatively steep elevation gradients between valley floors and adjacent mountain ranges in the 
western U.S. produce considerable geographic climate variability. Warm, dry, semi-arid 
conditions are typical on valley floors; moist and cool conditions are typical in higher parts of 
mountain ranges. Different plant communities occur within specific elevation zones. There also 
have been patterns of historic climatic variation in these areas for more than 10,000 years, during 
which plant communities gradually shift to higher or lower elevations depending on the direction 
of temperature and precipitation changes (Tausch et. al. 2004). 

If global warming trends continue into the foreseeable future, Chambers (2006) indicates that the 
following changes may be expected to occur in the West: 

 The amount and seasonal variability of precipitation will increase over most areas.  IPCC 
(2001) climate model scenarios indicate that by 2100, precipitation will increase about 10 
percent in summer, about 30 percent in fall, and 40 percent in winter.  Less snowfall will 
accumulate in higher elevations, more precipitation will occur as rain, and snowmelt will 
occur earlier in the spring because of higher temperatures. 

 Streamflow patterns will change in response to reduced snow pack and increasing 
precipitation.  Peak flow in spring is expected to occur earlier and be of lower magnitude 
because of snowpack changes.  Runoff from greater amounts of winter rainfall will cause 
higher winter flow.  Summer flow will be lower, but with higher variability depending on 
the severity of storm events.  

 Some populations of native plants, invasive species, and pests will expand. Increasing 
amounts of atmospheric carbon dioxide and precipitation during the growing season will 
provide favorable growth conditions for native grasses, perennial forbs, woody species, 
and invasive annuals such as cheatgrass. Insect populations also will likely increase 
because milder winter temperatures will improve reproduction and survival rates. 

 Fire frequency, severity, and extent will increase because of the increased availability of 
fine fuels (grasses, forbs, and invasives) and accumulation of fuels from previous 
growing seasons.  Higher temperatures will extend the length of fire seasons.  Expansion 
of pinyon-juniper species and increasing tree densities could increase the number of high 
severity crown fires.  Higher rates of insect damage and disease also may increase fuel 
accumulations. 

 Sensitive species and overall biodiversity will be reduced.  High-elevation habitats will 
shrink in area or disappear as lower-elevation plant communities expand.  It is probable 
that some mammalian, avian, and other species that currently inhabit these high-elevation 
habitats may become extinct.  Higher rates of disease and insect damage also may pose 
threats to other sensitive plant and animal species.  
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In 2006, transportation sources accounted for approximately 29 percent of total U.S. greenhouse 
gas emissions (EPA 2008).  Transportation is the fastest growing source of U.S. GHGs, 
accounting for 47 percent of the net increase in total U.S. emissions since 1990 (EPA 2008).  
Transportation is also the largest end-use source of CO2, which is the most prevalent GHG (EPA 
2008).   

Historically, the coal mined in Montana and Wyoming has been used as one of the sources of 
fuel to generate electricity in power plants located throughout the United States.  Coal-fired 
power plant emissions include carbon dioxide (CO2), which has been identified as a principal 
anthropogenic GHG.  According to the Energy Information Administration (U.S. Department of 
Energy 2008): 

 CO2 emissions represent about 84 percent of the total U.S. greenhouse gas emissions. 

 Estimated CO2 emissions in the U.S. totaled 5,934.2 million metric tons in 2006, which 
was a 1.8 percent decrease from 2005.   

 Estimated CO2 emissions from the electric power sector totaled 2,343.9 million metric 
tons, or about 39.5 percent of total U.S. energy-related CO2 emissions in 2006.   

 Estimated CO2 emissions from coal electric power generation in 2005 totaled 1,937.9 
million metric tons or about 33 percent of total U.S. energy-related CO2 emissions in 
2006.   

 Coal production from Montana/Wyoming represented approximately 42 percent of the 
coal used for power generation in 2006, which means these coal mines were responsible 
for about 13.9 percent of the estimated U.S. CO2 emissions in 2006.   

Montana/Wyoming coal is shipped nationwide and is currently being exported to Asia. These 
mines have sold, and are expected to sell coal into the open coal market. Each mine’s ability to 
sell coal in this market will determine annual production rates at that mine. Historically, the coal 
buyers have been domestic electric producers, although the coal could be used in other coal 
applications or could be exported.   

Relatively little coal, about two percent, is burned in Montana/Wyoming. In 2005, coal was 
shipped to 35 states besides Montana/Wyoming. As noted above, coal represented 50.2 percent 
of the fuel mix used by electric generators nationally in 2004.  In the NERC power regions where 
Montana/Wyoming coal is sold, coal use range from 74.2 percent in the upper Midwest to 15.6 
percent in the northeast U.S. (EPA 2007). 

There are methods of generating electricity that result in fewer GHG emissions than burning 
coal, including natural gas, nuclear, hydroelectric, solar, wind, and geothermal resources.  
However, coal-burning power plants currently supply about 50 percent of the electric power 
generated in the U.S.  The demand for power is increasing in the U.S. and throughout the world.  
According to a recent report by the North American Electric Reliability Council, peak demand 
for electricity in the U.S. is expected to double in the next 22 years.  Many developing countries, 
including China and India, are also relying heavily on coal to meet their rapidly increasing power 
demands as coal is more economical and more available than other sources of electrical 
generation.  
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Technologies for producing cleaner, more-efficient, and more reliable power from coal are 
currently available, although not yet commercially established. These include advanced 
pulverized coal, circulating fluidized bed, and integrated gasification combined cycle (IGCC) 
technologies.  The FutureGen project proposes to produce electricity by turning coal into gas, 
remove impurities, extract CO2 from the waste stream, and then sequester the CO2 underground.  
A site in southeastern Illinois was recently selected for the plant, which has a goal of being 
operational in 2012.   

At this time, there is no national policy or law in place that regulates CO2 emissions. A number 
of bills were introduced in the U.S. Congress in 2007 related to global climate change.  The 
Lieberman-Warner Climate Security Act, which was introduced in October, 2007 by Senators 
Joseph I. Lieberman (ID-CT) and John W. Warner (R-VA), would establish a cap-and-trade 
within the United States.  This program would require a 70 percent reduction in greenhouse gas 
emissions from covered sources, which represents over 80 percent of total U.S. emissions.  It 
was voted out of the Senate Environment and Public Works Committee in December, 2007 
(http://www.pewclimate.org, accessed 12/21/2007).   

Additionally, in 2007, the U.S. Supreme Court (Massachusetts v. EPA) held that CO2 qualifies as 
an air pollutant under the Clean Air Act (CAA) Section 302(g).  The case was remanded to EPA 
to take further action to regulate CO2 under the CAA unless the EPA determines that CO2 does 
not endanger public health or welfare.  At this time, EPA has not made that determination.  

Federal, state, and local governments are also developing programs and initiatives aimed at 
reducing energy use and emissions.  The 2002 Clear Skies and Global Climate Change Initiative 
is a voluntary national program to reduce greenhouse gas emissions.  There are federal tax 
incentives for energy efficiency and conservation, and some states have renewable energy and 
energy efficiency policies.  Regional initiatives have been started in the northeast (Northeast 
Regional Greenhouse Gas Initiative) as well as the Western Climate Initiative in the western 
states.  At this time, it is not possible to predict how all of these programs would be melded into 
a national regulatory process if one were to be enacted.  

A number of U.S. financial and corporate interests have acknowledged that enactment of federal 
legislation limiting the emissions of CO2 and other greenhouse gases seems likely (NARUC 
2007).  There is uncertainty about anticipated CO2 emission limits and carbon 
capture/sequestration regulations.  This has caused some proponents to cancel or delay their 
proposed projects that use existing and emerging technologies to produce electricity from coal.   

The regulatory mechanisms proposed under the Climate Security Act, as well as the past 
regulation of other pollutants under the CAA, are imposed at the point when coal is burned and 
converted to electric energy and by-products like CO2. Over 95 percent of coal produced in the 
PRB is sold in an open market where coal is purchased on short term contracts or spot prices 
based on a coal feed stock that is suitable for each buyer’s power generating facility. Coal 
production at any one mine is not tied in any predictable way over a period of time to any one 
power plant.  Power plant operators attempt to buy coal from suppliers at the most economical 
prices that meet their needs.  PRB coal has competed well in this market due to its low sulfur 
content.  This makes it valuable in lowering sulfur dioxide pollution, as well as competitive 
mining costs when compared to delivered costs of coal from other coal producing areas. 
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U.S. coal production increased from 1,029.1 million tons in 1990 to 1,161.4 million tons in 2006, 
an increase of 12.9 percent.  The share of electric power generated by burning coal was 
consistently around 50 percent during that time frame.  Also, the percentage of total U.S. CO2 
emissions related to coal consumption was consistently around 36 percent during that same time 
frame.  The percentage of U.S. CO2 emissions related to the coal electric power sector increased 
from about 31 percent in 1990 to about 33 percent in 2006.  

As discussed earlier, future coal mining estimates are based on two forecast scenarios for coal 
production through 2020. In the low scenario, the percentage of coal use for electric generation 
would stay about the same, assuming that all forms of electric generation would grow at a 
proportional rate to meet forecast electric demand. In the high scenario, percentage of coal use 
would also remain about the same, but with Montana/Wyoming coal displacing coal from other 
domestic coal regions.  

If public sentiment results in changed electric demand, or if CO2 emissions are ultimately 
regulated, the demand forecast for coal for electric generation could change.  The Department of 
Energy has forecasted that by 2030, the coal share of total energy use will increase from 23 
percent in 2006 to 25 percent in 2030, while the share of natural gas will fall from 22 percent to 
20 percent, and the liquids share is predicted to fall from 40 percent to 37 percent. The combined 
share of carbon-neutral renewable and nuclear energy is forecasted to grow from 15 percent in 
2006 to 17 percent in 2030.  

Taken together, projected growth in the absolute level of primary energy consumption and a shift 
toward a fuel mix with slightly lower average carbon content will cause projected energy-related 
emissions of CO2 to grow by 16 percent from 2006 to 2030.  This is slightly lower than the 
projected 19 percent increase in total energy use. Over the same period, the economy becomes 
less carbon-intensive, because the 16 percent increase in CO2 emissions is about one-fifth of the 
projected increase in GDP (79 percent), and emissions per capita decline by 5 percent.  

In the 2008 study, projected energy-related CO2 emissions grew from 5,890 million metric tons 
in 2006 to 6,851 million metric tons in 2030.  In the Annual Energy Outlook 2008 study, energy-
related CO2 emissions were projected to grow by about 35 percent, to 7,950 million metric tons 
in 2030.  This reflects both a higher projection of overall energy use and, to a lesser extent, a 
different mix of energy sources. 

The Annual Energy Outlook 2008 report projected that energy-related emissions of CO2 would 
grow by 16 percent from 2006 to 2030. In this projection, the mix of sources for this generation 
include coal, natural gas, nuclear, liquids (petroleum), hydro-power, and non-hydro renewable 
(wind, solar, etc.). They forecast that the generation mix by 2030 as compared to 2007 would be: 

Source   2007    2030 

Coal   51%    58% 

Nuclear  21%    19% 

Natural Gas  18%    11% 

Petroleum    1%      1% 

Hydro Power     7%      6% 

Renewable    2%      5% 
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The Electric Power Research Institute (James 2007) attempted to identify a scenario of how the 
full portfolio of technologies to provide for electric energy would respond if national policy were 
to require that CO2 emissions be reduced to 1990 levels. As noted earlier, there is no regulatory 
structure or CO2 emission levels or limits that have been set by national policy or law yet.  This 
scenario provides some analysis of the possible effect of regulation as well as decreased demand 
through energy efficiency at the user end, in transmission, and at the producer end. Under this 
scenario, the generation mix by 2030 as compared to 2007 would be: 

Source   2007    2030 

Coal   51%    52% 

Nuclear  21%    29% 

Natural Gas  18%      5% 

Petroleum    1%      0% 

Hydro Power    7%      5% 

Renewable    2%      9% 

This study predicts that national policy that forces a reduction of CO2 emissions to 1990 levels 
would promote increased energy efficiency, and the growth of “non-carbon” sources such as 
nuclear and renewable.  Renewable sources include wind and solar, as well as emerging 
technologies like tidal power and river turbines.  Hydropower is limited because most 
opportunities for hydropower have already been used or require large infrastructure. Carbon- 
based sources such as coal, gas, and petroleum are reduced as compared to the EIA forecast.  
Both EIA and EPRI predict increases in electricity cost. 

The mines in the Montana/Wyoming region have sold and are anticipated to sell coal in the open 
coal market.  In both EIA market projections and projections that contemplate CO2 regulation, 
the coal market supplies half or more of the electric generation mix through 2020. Each mine’s 
ability to sell coal in this market would determine annual production rates at that mine. 
Historically, the coal buyers have been domestic electricity producers, although the coal could be 
used in other coal applications or could be exported.   

In addition to CO2 emissions, black carbon would also be emitted from sources at the mine 
during the mining of the federal coal. As explained in section 3.3.1.4, it would be possible to 
control some black carbon at the mine from diesel sources. However, given that the US emits 6.1 
percent of the globally-emitted black carbon, it is reasonable to assume that the contribution of 
black carbon from sources related to mining of the federal coal would have a negligible impact 
on the cumulative local or regional air quality.  

Transportation of coal by railroad is a connected action. GHG emissions are generated when rail 
car engines combust fuel during travel. GHG emissions were estimated by using an EPA 
guidance document (EPA 2008a) that presents methods to estimate emissions from rail 
transportation. Due to coal washing and preparation at the mine, approximately 2 million of the 
12 million tons of annual coal is removed and a resultant 10 million tons is transported 
approximately 3000 miles to Ohio annually. Using the EPA calculation and emission factors, and 
based on ton miles traveled, approximately 5.4 million tons of CO2 equivalent is calculated. This 
represents approximately 0.08 percent of the total 2008 US emissions (EIA 2008) of CO2 
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equivalent of 7,000 million tons. The contribution of CO2 equivalent from transportation of coal 
mined from the federal lease would have an insignificant impact on the cumulative global 
environment. 

Emissions of GHG are also generated when the coal is burned in Ohio. An analysis of potential 
impacts of burning 10 million tons of coal annually for 7 years has been evaluated. According to 
the DOE (2007a,b), estimated CO2 emissions in the US totaled about 6,000 million metric tons in 
2006 and estimated CO2 emissions from electric power generation totaled approximately 2,300 
million metric tons.  

Annual coal production destined for electricity production from the federal lease would be 10 
million tons of clean coal or roughly less than 1 percent of the estimated US total coal 
consumption of 1,073 million short tons (EIA 2009) in 2009.  The emissions from burning coal 
from the federal lease would be a small percentage of the US total (23 million tons of CO2 per 
year). The coal used by the target power plants could be provided by Powder River Basin mines 
rather than the Bull Mountains Mine No. 1.  However, there is an approximate 10 percent 
increase in the energy value (BTUs per pound) provided from the federal coal considered in this 
assessment.  This energy efficiency would decrease GHG emissions by burning less coal to 
produce the same amount of electricity.  

The method in which the coal is burned would also impact the emissions. Innovative 
technologies and emission control systems are reducing emissions and increased regulation 
would likely reduce emissions in the future. The cumulative impact would be negligible and 
reduced by these measures. 

Additionally, because the tons of coal recovered during the mining of the federal lease would 
remain relatively consistent with the tons of coal currently being mined on an annual basis, it is 
anticipated that GHG emissions from the mine and related actions such as the transportation and 
burning of coal during the mining of the federal lease would remain relatively consistent with 
emissions currently generated by the mine. The contribution to the cumulative impact would 
remain relatively constant. The level of emissions from the Proposed Action have been 
quantified, but the state of the science does not allow any given level of emissions to be tied back 
to a quantifiable effect on climate change. 

It is not likely that selection of the No Action Alternative would result in a decrease of U.S. CO2 
emissions attributable to coal-burning power plants in the long term.  There are multiple other 
sources of coal that, while not having the cost, environmental, or safety advantages, could supply 
the demand for coal beyond the time that the Bull Mountains Mine No. 1 completes recovery of 
the coal in its existing life of mine plan.  Development of dispersed residential subdivisions 
including houses, roads, infrastructure and residential traffic would also introduce fugitive dust 
and GHG emissions from vehicles and heat sources from houses.  

4.3.3.4 Water Resources 

There would be minor cumulative effects on identified water resources from additional mining 
and rural residential development in the Bull Mountains area. Mining the federal coal lease area 
by underground mining methods would have limited disturbance on the surface, however, there 
would be subsidence related impacts to water resources, as identified under the Proposed Action. 
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Impact projections have been made for the current life of mine area that includes the federal coal 
lease area under the Proposed Action. Permit requirements would mitigate these potential 
impacts. Mining that may occur in the area to the north of the current life of mine area would 
have similar effects on surface water drainages, springs, and aquifers in that area.  These effects 
would be dependent on a site specific mine plan and mitigation measures established under the 
approved mining permit issued for development. 

Residential development would also have additive effects from surface disturbance and use of 
groundwater for domestic purposes. Uses of water from mining and residential development 
could affect the quantity and quality available to downstream users in the primary drainages such 
as Rehder and Fattig creeks. 

4.3.3.5 Soils 

The cumulative effects of additional underground mining to soils in the Bull Mountains would 
primarily be the disturbance effects of mine surface facilities. Reclamation after closure of the 
surface facilities would include replacement of sub-soil and topsoil that had been stockpiled 
during mining operations. Reclamation would replace soil materials in the areas of disturbance, 
but recovery of the natural soil structure would require a long period of time. The land over the 
mined areas would subside in place and largely intact. There would be local areas of slope 
failure, rock toppling, and restored drainage patterns, but overall effects on soils would be minor. 

Dispersed residential development would have localized effects on soils from surface 
disturbance and erosion potential. The overall cumulative effects of the development of these 
subdivisions would be minor. 

4.3.3.6 Vegetation 

Other than minor subsidence effects, additional mining operations to the north of the Bull 
Mountains Mine No.1 LOM area would not significantly impact vegetation communities. 
Sustainable grazing is anticipated to continue as practiced, and vegetation communities are not 
expected to be significantly altered by this practice.  There may be local displacement of 
vegetation communities as a result of continued dispersed residential development.  Overall, 
cumulative effects to vegetation are expected to be minor, and mining operations would 
negligibly contribute to these effects. 

The cumulative effects of additional mining to wetlands in the Bull Mountains would be minimal 
and would only arise from subsidence effects in the mine area.  Continued grazing, if allowed to 
become environmentally unsustainable, could affect the structure and water quality of those 
wetlands impacted. Dispersed residential development is expected to continue in the Bull 
Mountains.  This development could remove or alter local wetlands and their present vegetation 
communities in the area.  Federal regulations under section 404 of the Clean Water Act and 
regulations set by the U.S. Army Corp of Engineers over jurisdictional waters would reduce the 
potential for developments to remove or impact wetlands in the area.   

4.3.3.7 Wildlife 

Other than what has already been analyzed, prolonged mining in the Bull Mountains could alter 
wildlife habitat and population dynamics. Continued sustainable cattle grazing may cause some 
localized competition for habitat and food resources; however, this is not expected to change 
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from what competition already exists between cattle and wildlife in the area.  Dispersed 
residential development is expected to continue in the Bull Mountains.  This development could 
cause wildlife, sensitive to human activity, to seek habitat outside the area of development. The 
increased presence of houses, other buildings, fences, roads, and traffic would also alter the 
movement of big game animals and restrict hunting and other recreational opportunities. Wildlife 
and their habitats would still be present in the area, but their habits and habitats would likely be 
altered and populations reduced.  

4.3.3.8 Threatened, Endangered, and Special Status Species 

There would be negligible cumulative effects on identified threatened, endangered or special 
status species or habitats from additional mining and rural residential development in the Bull 
Mountains area. Underground mines would not disturb the surface and any impacts to water 
resources would be mitigated. Residential development would also have minimal effects from 
surface disturbance on habitats in the area. 

4.3.3.9 Ownership and Use of Land 

Additional underground coal mining would not have a long-term cumulative effect on the 
ownership and use of land in the general area. However, subdividing the land for dispersed 
residential development would split up land ownership and would remove areas of rangeland 
from use for livestock grazing. For the foreseeable future, it is expected that livestock grazing 
would continue to be important in the Bull Mountains area, although portions of the land could 
be developed for dispersed private residences. 

4.3.3.10 Cultural Resources 
4.3.3.10.1 Prehistoric and Historic Resources 
Few cultural resources have been documented in the Bull Mountains area. Cultural resources on 
steep slopes and in areas of cliffs and rock outcrops may be affected by subsidence resulting 
from additional underground mining. The full extent of these effects would not be known unless 
systematic monitoring of cultural sites occurs. Dispersed residential development would also 
affect cultural resources. Currently there is no requirement for systematic cultural resource 
surveys for residential development. 

4.3.3.10.2 Native American Religious and Traditional Concerns 
Informal Native American consultation was conducted in the early 1990s for the surface 
facilities complex, the railroad corridor, and selected locations in the Life of Mine area.  A result 
of the informal consultation in the early 1990s with the Crow, Eastern Shoshone, Assiniboine, 
Gros Ventre, Oglala Sioux, Blackfeet, Flathead, and the Medicine Wheel Alliance, several 
potential TCPs were identified during data gathering for the surface facilities complex and 
railroad corridor (Kooistra-Manning and Deaver 1993).  Tribal representatives expressed 
concern that underground mining disturbs the quiet zone of the deep earth and disrupts or 
destroys elements of the spiritual environment.  They expressed particular concern about 
disruption to springs and the spirits that dwell in these waters. These impacts are currently 
occurring on private land at the existing mine site.   

4.3.3.11 Visual Resources 

Mine surface facilities would have minimal short-term effects to the visual character of the 
natural landscape during mining operations. When mining is complete, the surface facility areas 
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would be reclaimed. In the long-term, these areas would be returned to pre-mining visual 
landscape. Some small areas may have less topographic diversity than before mining. Dispersed 
residential development would also affect visual resources. The houses, roads and utility 
infrastructure would alter the visual character of the landscape. These developments are not 
regulated in terms of visual impacts. 

4.3.3.12 Noise 

The principal noise sources related to the additional mining operations of the surface facilities 
includes the preparation plant, ventilation fans, trucks, conveyors, load-out equipment, and 
trains.  Surface facilities may be located near residences and noise control measures include 
maintenance of existing equipment and screening to contain or deflect noise.  Dispersed 
residential development would also affect background noise levels by increased human presence 
in the area. 

4.3.3.13 Transportation Facilities 

Future mining operations would maintain mine-related infrastructure for traffic.  The tax revenue 
generated from mining and residential development would contribute to maintenance of public 
roads.  The railroad traffic related to mining would not affect other traffic if the current railroad 
is used. 

4.3.3.14 Hazardous and Solid Waste 

Additional mining would produce corresponding quantities of hazardous and solid waste. These 
materials would continue to be managed and controlled under current regulations and BMPs. 
Cumulative impacts would be kept within state and federal guidelines and would be minor. 
Development of residential subdivisions would also generate waste materials. It is expected that 
the private landowners would contract with private waste management specialists and the 
cumulative effects would be minor. 

4.3.3.15 Socioeconomics 

The cumulative socioeconomic effects of additional mining would include a constant level of 
employment and tax revenues during the operation of the mines and the removal of that source of 
income when the mines are closed. Residential developments would increase the local 
population and infrastructure in the Bull Mountains. 

4.3.3.16 Environmental Justice 

The cumulative effects area is outside the Crow and Northern Cheyenne Indian Reservations, 
does not include any Indian Trust Assets, and does not contain any locations specifically named 
in tribal treaties. The mine surface facilities complex is about 35 miles from the nearest 
reservation lands and operation of the mine would have no cumulative effects on the natural and 
physical environment of the reservations. No adverse human health or environmental effects 
would be expected to fall disproportionately on the reservations or on other minority or low 
income populations from the Proposed Action. As a result, there would be no cumulative 
environmental justice effects from additional mining and rural residential development in the 
Bull Mountains area. 
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5.0 CONSULTATION AND COORDINATION 

5.1 Consultation and Coordination 

A coal tract that is acceptable for further consideration for leasing must be located within an area 
that has been determined to have coal development potential. Two major coal deposits have been 
identified in the Billings management area, the Mammoth/Rehder (Mammoth) Coal Bed and the 
McCleary Coal Bed (BLM 1983). The Bull Mountains Mine No. 1 LOM area is within the 
southern portion of the Mammoth Coal Bed. This area has been identified as having coal 
development potential by the BLM.  

During preparation of the application for the current state mining permit, non-government 
consultation was conducted with Native American tribes to identify potential concerns in the 
mine permit area and along the railroad corridor. Tribal contacts were initiated in October 1990. 
The following year Metcalf Archaeological Consultants took over coordination with the tribes. 
In May 1992, Metcalf Archaeological Consultants hired Ethnoscience to complete Native 
American consultation for the proposed mine. Ethnoscience consulted with representatives of the 
Crow, Eastern Shoshone, Assiniboine, Gros Ventre, Northern Cheyenne, Oglala Sioux, and the 
Medicine Wheel Alliance (Kooistra-Manning and Deaver 1993). In July 1992, Ethnoscience sent 
letters to representatives of the Crow, Northern Cheyenne, Oglala Sioux, Eastern Shoshone, 
Assiniboine, Blackfeet, Gros Ventre, and Salish tribes, and to the Medicine Wheel Alliance. The 
letter contained a summary of the proposed mine, maps, and brief descriptions of potentially 
sensitive sites within and adjacent to the project area. Cultural representatives were invited to 
make site visits and to comment on the proposed mine and treatment of specific sites. The 
Northern Cheyenne Cultural Commission and several Crow, Northern Cheyenne, and Eastern 
Shoshone members of the Medicine Wheel Alliance requested site visits. In addition to the 
requests for site visits, the Medicine Wheel Alliance expressed concerns over potential impacts 
to spirits, springs, and archaeological sites in the mine area. Spring sites in the mine area were 
visited by tribal representatives in October and December of 1992. No subsequent data gathering 
or non-government consultation has been conducted for the LOM area. 

BLM released an announcement of the current federal coal lease application to interested parties 
on November 19, 2008. Public scoping comments were accepted from November 24 through 
December 23, 2008. In addition, a public meeting was held in Roundup on December 10, 2008. 
Representatives of MDEQ and OSM also attended the public meeting. Nine written public 
comments were received. Six of the comments approved of the mine and three comments 
expressed concerns about the effects of subsidence. Principal concerns about the mine were 
potential effects of subsidence to water resources (both surface water and groundwater) and to 
structures and infrastructure above the mined area. 

BLM released the Draft EA on March 16, 2010 to the public for review and comment for a 30 
day period beginning on March 29, 2010 ending on April 27, 2010.  There was also an 
opportunity to provide comments on the EA at a public hearing in Billings, Montana at the BLM 
State Office on April 13, 2010.  Five written comments were provided on the Draft EA.  
Comments that provided changes to the EA are highlighted in this document. Comments that 
were determined to be out of the scope of this analysis or require a response not included in the 
EA are discussed in the FONSI/DN. 
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During the development of this EA, the BLM has discussed the project with the OSM, USFWS, 
MDEQ, MFWP, and tribal entities. Consultation was initiated by letters sent to the Crow and 
Northern Cheyenne Tribes in October 2009 and is ongoing. 

5.2 Preparers and Contributors 

The Agency and SPE personnel that contributed to the development of this EA include the 
following: 

Table 5.2-1 BLM and Signal Peak Energy Personnel 
Project Responsibility Name 
Project Lead Craig Drake 
Cultural Resources, Paleontology, Native American Consultation Carolyn Sherve-Bybee 
Wildlife, Special Status Species, Vegetation Jay Parks 
Realty Tom Carroll 
Noxious Weeds Melissa Passes 
Economics Ed Hughes 
Social Issues Joan Trent 
Geochemistry Greg Fesko 
Geology, Engineering Greg Fesko, Bob Giovanini 
Water Resources Mike Philbin 
Air Resources, Climate Mike Philbin, Phil Perlewitz 
Office of Surface Mining   Eugene Hay 
Montana Department of Environmental Quality Chris Yde 
SPE Project Information Robert Oschner 
SPE Project Information Dennis Garnett 
SPE Project Information Chuck Rech 

 

5.2.1 Third Party Contractor 

Table 5.2.1-1 ARCADIS U.S. Inc. 
Name Project Responsibility Education/Experience 
Jerry Koblitz Project Manager B.S. Natural Resource Management 

35 years of experience 
Eric Cowan Assistant Project Manager GIS Certificate/Business Studies 

16 Years Experience 
Gaston Leone Water Resources, 

Geochemistry 
B.S. and M.S. Civil Engineering 
16 years of experience 

Carl Späth Cultural Resources, Land 
Use, Grazing 

Ph.D. Anthropology 
M.A. Anthropology 
B.A. Anthropology 
36 years of experience 
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Table 5.2.1-1 ARCADIS U.S. Inc. 
Name Project Responsibility Education/Experience 
Lisa Welch Visual Resources, 

Recreation, Socioeconomics, 
Environmental Justice, 
Transportation 

B.S. Earth Resources 
17 Years of experience 

Kelly Stringham Wildlife, TES, Vegetation M.S. Wildlife Management 
8 Years of experience 

Jie Chen GIS/CAD Specialist M.A. Geography 
6 Years of experience 

Deb Ballheim Editor B.A. English Composition and Linguistics 
14 Years of experience 

Carrie Womack Dixon Document Control, Database 
Management, Word 
Processing 

B.S. Animal Science 
23 years of experience 

 

5.3 Distribution of the EA 

This EA will be distributed to individuals who specifically requested a copy of the document 
and/or commented during scoping.  It will also be made available electronically on the BLM 
website. 
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6.2 Abbreviations and Acronyms 

ARM Administrative Rules of Montana 

AUM Animal Unit Month 

AVF Alluvial valley floor 

BACT Best available control technology 

BLM Bureau of Land Management 

BMP Best management practice 

C Celsius 

CAA Clean Air Act 

cfs cubic feet per second 

CH4 Methane 

CO Carbon monoxide 

CO2 Carbon dioxide 

CRP Conservation Reserve Program 

dB Decibels, a logarithmic unit of sound levels 

DNL Day-night average sound level 

DR Decision Record 

EA Environmental Assessment 

EIS Environmental Impact Statement 

EO Executive Order 

EPA U.S Environmental Protection Agency 

EPCA Energy Policy and Conservation Act 

ESP Electrostatic precipitator 

ET Evapotranspiration 

fbgs Feet below ground surface 

FCLAA Federal Coal Leasing Act Amendment 

FEIS Final Environmental Impact Statement 

FONSI Finding of No Significant Impact 

GHG Greenhouse gas 

gpm gallons per minute 

ISA Intangible spiritual attributes 

K Conductivity 

LL&E Louisiana Land and Exploration Company 

LOM Life of mine 

µg/m³ micrograms per cubic meter 

MAQP Montana Air Quality Permit 

MBTA Migratory Bird Treaty Act 

MBMG Montana Bureau of Mines and Geology 
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MDEQ Montana Department of Environmental Quality 

MDNRC Montana Department of Natural Resources and Conservation 

MDSL Montana Department of State Lands 

MFWP Montana Department of Fish, Wildlife and Parks 

mg/L Micrograms per liter 

MLA Mineral Leasing Act 

MNHP Montana Natural Heritage Program 

MPDES Montana Pollutant Discharge Elimination System 

N2O Nitrous oxide 

NAAQS National Ambient Air Quality Standards 

NEPA National Environmental Policy Act 

NRHP National Register of Historic Places 

NOx Nitrous oxides 

NRCS Natural Resource Conservation Service 

OSMRE Office of Surface Mining Reclamation and Enforcement 

ppm Parts per million 

PM-10 Fine particulates less than 10 microns 

PSD Federal Prevention of Significant Deterioration Program 

RCRA Resource Conservation and Recovery Act 

RMP Resource Management Plan 

ROD Record of Decision 

ROM Run of mine 

SAR Sodium adsorption ratio 

SMCRA Mining Control and Reclamation Act 

SMP State Mine Permit 

SO2 Sulfur dioxide 

SPE Signal Peak Energy, LLC 

TCP Traditional Cultural Property 

TDS Total dissolved solids 

TPH Tons per hour 

TPY Tons per year 

TRS Township, Range and Section 

TSP Total suspended particulates 

USFWS United States Fish and Wildlife Service 

USGS United States Geological Survey 

WDA Waste disposal area 
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EXHIBIT A 

 
COAL LEASE SPECIAL STIPULATIONS 

 
Sec. 15.  SPECIAL STIPULATIONS - In addition to observing the general obligations and 
standards of performance set out in the current regulations, the lessee shall comply 
with and be bound by the following stipulations.  These stipulations are also imposed 
upon the lessee's agents and employees.  The failure or refusal of any of these persons 
to comply with these stipulations shall be deemed a failure of the lessee to comply 
with the terms of the lease.  The lessee shall require his agents, contractors and 
subcontractors involved in activities concerning this lease to include these 
stipulations in the contracts between and among them.  These stipulations may be 
revised or amended, in writing, by the mutual consent of the lessor and the lessee at 
any time to adjust to changed conditions or to correct an oversight. 
 
(a)  CULTURAL RESOURCES - 
 

(1) Before undertaking any activities that may disturb the surface of the leased 
lands, the lessee shall conduct a cultural resource intensive field inventory in 
a manner specified by the Authorized Officer of the BLM (herinafter referred to 
as the Authorized Officer) on portions of the mine plan area, or exploration plan 
area, that may be adversely affected by lease-related activities and which were 
not previously inventoried at such a level of intensity.  Cultural resources are 
defined as a broad, general term meaning any cultural property or any traditional 
lifeway value, as defined below: 

 
Cultural property:  a definite location of past human activity, 
occupation, or use identifiable through field inventory (survey), 
historical documentation, or oral evidence.  The term includes 
archaeological, historic, or architectural sites, structure, or 
places with important public and scientific uses, and may include 
traditional cultural or religious importance to specified social 
and/or cultural groups.  Cultural properties are concrete, material 
places, and things that are classified, ranked, and managed through 
the system of inventory, evaluation, planning, protection, and 
utilization. 

 
Traditional lifeway value:  the quality of being useful in or 
important to the maintenance of a specified social and/or cultural 
group's traditional systems of (a) religious belief, (b) cultural 
practice, or (c) social interaction, not closely identified with 
definite locations.  Another group's shared values are abstract, 
nonmaterial, ascribed ideas that one cannot know about without being 
told.  Traditional lifeway values are taken into account through 
public participation during planning and environmental analysis.    
  

 
The cultural resources inventory shall be conducted by a qualified professional 
cultural resource specialist; i.e., archaeologist, anthropologist, historian, or 
historical architect, as appropriate and necessary, and approved by the 
Authorized Officer (BLM if the surface is privately owned).  A report of the 
inventory and recommendations for protection of any cultural resources identified 
shall be submitted to the Assistant Director of the Western Support Center of the 
Office of Surface Mining (hereinafter referred to as the Assistant Director) by 
the Authorized Officer.  Prior to any on-the-ground cultural resource inventory, 
the selected professional cultural resource specialist shall consult with the 
BLM, the Northern Cheyenne Cultural Protection Board, and the Crow Historic and 
Cultural Committee.  The purpose of this consultation will be to guide the work 
to be performed and   
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to identify cultural properties or traditional lifeway values within the 
immediate and surrounding mine plan area.  The lessee shall undertake measures, 
in accordance with instructions from the Assistant Director to protect cultural 
resources on the leased lands.  The lessee shall not commence the surface-
disturbing activities until permission to proceed is given by the Assistant 
Director in consultation with the Authorized Officer. 

 
(2) The lessee shall protect all cultural resource properties within the lease 
area from lease related activities until the cultural resource mitigation 
measures can be implemented as part of an approved mining and reclamation plan or 
exploration plan. 

 
(3) The cost of carrying out the approved site mitigation measures shall be borne 
by the lessee. 

 
(4) If cultural resources are discovered during operations under this lease, the 
lessee shall immediately bring them to the attention of the Assistant Director, 
or the Authorized Officer if the Assistant Director is not available.  The lessee 
shall not disturb such resources except as may be subsequently authorized by the 
Assistant Director.  Within two (2) working days of notification, the Assistant 
Director will evaluate or have evaluated any cultural resources discovered and 
will determine if any action may be required to protect or preserve such 
discoveries.  The cost of data recovery for cultural resources discovered during 
lease operations shall be borne by the surface managing agency unless otherwise 
specified by the Authorized Officer. 

 
(5)  All cultural resources shall remain under the jurisdiction of the United 
States until ownership is determined under applicable law. 

 
(b)  PALEONTOLOGICAL RESOURCES - 
 

If a paleontological resource, either large and conspicuous, and/or of 
significant scientific value is discovered during construction, the find will be 
reported to the authorized officer immediately.  Construction will be suspended 
within 250 feet of said find.  An evaluation of the paleontological discovery 
will be made by a BLM approved professional paleontologist within five (5) 
working days, weather permitting, to determine the appropriate action(s) to 
prevent the potential loss of any significant paleontological value.  Operations 
within 250 feet of such discovery will not be resumed until written authorization 
to proceed is issued by the Authorized Officer.  The lessee will bear the cost of 
any required paleontological appraisals, surface collection of fossils, or 
salvage of any large conspicuous fossils of significant interest discovered 
during the operation.    

 
(c)  PUBLIC LAND SURVEY PROTECTION - 
 

The lessee will protect all survey monuments, witness corners, reference 
monuments, and bearing trees against destruction, obliteration, or damage during 
operations on the lease areas.  If any monuments, corners or accessories are 
destroyed, obliterated or damaged by this operation, the lessee will hire an 
appropriate county surveyor or registered land surveyor to reestablish or restore 
the monuments, corners, or accessories at the same locations, using surveying 
procedures in accordance with the "Manual of Surveying Instructions for the 
Survey of Public Lands of the United States."  The survey will be recorded in the 
appropriate county records, with a copy sent to the authorized officer.    
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(d)  RESOURCE RECOVERY AND PROTECTION PLAN (R2P2) - 
 

Notwithstanding the approval of a resource recovery and protection plan (R2P2) by 
the BLM, lessor reserves the right to seek damages against the operator/lessee in 
the event (i) the operator/lessee fails to achieve maximum economic recovery 
(MER) [as defined at 43 CFR 3480.0-5.2(21)] of the recoverable coal reserves or 
(ii) the operator/lessee is determined to have caused a wasting of recoverable 
coal reserves.  Damages shall be measured on the basis of the royalty that would 
have been payable on the wasted or unrecovered coal.      

 
The parties recognize that under an approved R2P2, conditions may require a 
modification by the operator/lessee of that plan.  In the event a coal bed or 
portion thereof is not to be mined or is rendered unmineable by the operation, 
the operator shall submit appropriate justification to obtain approval by the 
authorized officer to leave such reserves unmined.  Upon approval by the 
authorized officer, such coal beds or portions thereof shall not be subject to 
damages as described above.  Further, nothing in this section shall prevent the 
operator/lessee from exercising its right to relinquish all or a portion of the 
lease as authorized by statute and regulation. 

 
In the event the authorized officer determines that the R2P2 as approved will not 
attain MER as the result of changed conditions, the authorized officer will give 
proper notice to the operator/lessee as required under applicable regulations.  
The authorized officer will order a modification if necessary, identifying 
additional reserves to be mined in order to attain MER.  Upon a final 
administrative or judicial ruling upholding such an ordered modification, any 
reserves left unmined (wasted) under that plan will be subject to damages as 
described in the first paragraph under this section. 

 
Subject to the right to appeal hereinafter set forth, payment of the value of the 
royalty on such unmined recoverable coal reserves shall become due and payable 
upon determination by the authorized officer that the coal reserves have been 
rendered unmineable or at such time that the lessee has demonstrated an 
unwillingness to extract the coal. 

 
The BLM may enforce this provision either by issuing a written decision requiring 
payment of the MMS demand for such royalties, or by issuing a notice of non-
compliance.  A decision or notice of non-compliance issued by the lessor that 
payment is due under this stipulation is appealable as allowed by law. 

 
(e) MULTIPLE MINERAL DEVELOPMENT - 
 

Operations will not be approved which, in the opinion of the authorized officer, 
would unreasonably interfere with the orderly development and/or production from 
a valid existing mineral lease issued prior to this one for the same lands. 

 
The BLM realizes that coal mining operations conducted on Federal coal leases 
issued within producing oil and gas fields may interfere with the economic 
recovery of oil and gas; just as Federal oil and gas leases issued in a Federal 
coal lease area may inhibit coal recovery.  BLM retains the authority to alter 
and/or modify the R2P2 for coal operations on those lands covered by Federal 
mineral leases so as to obtain maximum resource recovery. 
 

 











  
 

CHECKLIST ENVIRONMENTAL ASSESSMENT 
 
COMPANY NAME: Signal Peak Energy, LLC (SPE) Project:  Permit Amendment No. 03, Life-of-Mine (LOM) 
 
OPERATING PERMIT #: C1993017  Date: October 16, 2013 
 
LOCATION: Bull Mountain Mine No. 1 is approximately 15 miles southeast of Roundup, MT.  
T6N, R27E:  Sections 3, 4, 5, 8, 9, 10, 11, 14, 15, 16, 17, 21, 22, 23, 26, 27, 28, 34    
   
County: Musselshell/Yellowstone, MT  
 
SURFACE PROPERTY OWNERSHIP: [X] Federal [X] State [X] Private 
 
MINERAL PROPERTY OWNERSHIP: [X] Federal [X] State [X] Private 
 
BACKGROUND 
 
Surface Mining Permit C1993017 was originally issued to Meridian Minerals on October 15, 1993, transferred to Glacier 
Park Company on September 25, 1995, transferred to Mountain Inc., on November 20, 1995, and to BMP Investments, 
Inc. on July 2, 2002. BMP Investments Inc. (BMPII) was renamed Bull Mountain Coal Mining, Inc. on December 13, 2006 
and the permit was transferred to Signal Peak Energy, LLC on September 15, 2008. 
 
This Checklist Environmental Assessment has been prepared to supplement the Environmental Impact Statement titled, 
Meridian Minerals Company, Bull Mountains Mine No. 1, Musselshell and Yellowstone Counties, Montana, November 
1992, which covered the area known as life of mine.  The area within proposed Permit Amendment No. 03 (AM3) was 
included in the LOM area addressed by the Environmental Impact Statement (EIS).  The EIS can be viewed at 
http://deq.mt.gov/ea/coal.mcpx. 
 
TYPE AND PURPOSE OF ACTION: 
 
Proposed AM3 would increase the mine permit area (LOM) of their underground coal mine (Bull Mountain Mine No. 1) by 
adding 7,161 acres and expanding the mine from five longwall panels (approved under Amendment No. 02) to 14 longwall 
panels (Figure 1). This area is included in 18 sections within Township 6 North, Range 27 East as shown below. 

No changes to the reclamation plan are proposed since AM3 only addresses expansion of the permit area to allow 
continuation of underground mining.  General plans for the mitigation of impacts to springs, seeps, and drainages were 
included in SMP C1993017 when originally approved. Site specific plans for the repair or mitigation of impacts related to 
subsidence or other mining impacts will be developed as they are identified. 

SPE is the operator of Montana’s only active underground coal mine. The proposed plan includes room and pillar mining 
to develop nine additional panels for longwall mining.  If approved, AM3 would extend the Permit Boundary toward the 
northeast (see Figure 1) and increase the permit area by 7,161 acres for a total area of 14,896 acres.  Total acreage of 
the underground mine plan (LOM) would be 10,569 acres.  Approval of this amendment would further increase the 
potential of the ground surface (directly above the panels and within the angle of draw) to be adversely affected by 
subsidence caused by mining. 

Approximately 20 acres of additional surface disturbance is expected as a result of this amendment. This amount of 
additional disturbance is necessary to construct temporary surface facilities that support underground mining. Temporary 
surface support facilities include boreholes, associated pads, power lines, and roads. 

If approved, AM3 would add approximately 176 million tons of in-place coal reserves or 110 million tons of mineable coal.  
Of this, approximately 83 percent would be recoverable (91 million tons of coal). 

The amended area includes the following:  
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Reclamation plan:  
Signal Peak Energy, LLC commits to a reclamation plan designed to restore the natural use and utility of the land affected 
by mining activities, including reclamation of supplemental surface support facilities and repair of any significant 
subsidence fractures.  Additionally, ample permit commitments, permit designs, permit plans, and permit bonding exists to 
ensure all potential hydrologic subsidence impacts have been adequately addressed in this amendment application. The 
reclamation plan is in section 17.24.313 of the Mining Permit (C1993017). 
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Figure 1:  Bull Mountains Mine:  Amendment 3 Area Map 
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N = Not present or No Impact will occur. 
Y = Impacts may occur (explain under Potential Impacts). 

 
 

IMPACTS ON THE PHYSICAL ENVIRONMENT 
 
RESOURCE 

 
[Y/N] POTENTIAL IMPACTS AND MITIGATION MEASURES 

 
1. GEOLOGY AND SOIL QUALITY, 
STABILITY AND MOISTURE: Are soils 
present which are fragile, erosive, 
susceptible to compaction, or unstable?  
Are there unusual or unstable geologic 
features? Are there special reclamation 
considerations? 

[Y] The permit and proposed amendment area of Bull Mountains Mine 
No.1 are situated in the Bull Mountains that range in elevation from 
about 3,700 feet to 4,700 feet in the permit area. Topography of the 
area is rugged and the terrain is generally mountainous, dissected by 
ephemeral streams with higher areas or plateaus commonly capped by 
resistant sandstone and clinker. 

Tertiary age continental rocks (alternating sandstones, siltstones, 
shales, clinker, and coals) of the Tongue River Member of the Fort 
Union Formation are the principal rock units that would be disturbed by 
expanded longwall coal mining under AM 3. Field inspection by the 
Department of Environmental Quality (DEQ) indicated that these 
geologic rock units are not unusual or unstable. 

Soil survey data, as described in section 17.24.304(1)(k) of the permit, 
identified nine well developed soil series in the permit area and vicinity 
that are dominated by silty or sandy loams. Susceptibility of these soils 
to wind and water erosion ranges from moderate to high. However, 
expansion of underground mining would leave the soil resource in place 
and relatively undisturbed as successive subsurface coal panels are 
mined. Disturbance would consist of previously approved facility areas 
(e.g., office buildings, roads, a rail loop, ponds, and support for the 
processing of the coal) including disturbance associated with 
construction of borehole pads and roads. Much of the area required for 
these activities is already disturbed and currently permitted. 

Soil and suitable material salvage associated with development of the 
waste disposal area (WDA) created the largest surface disturbance 
outside the facilities area.  Soil and suitable material salvage was 
conducted specific to the WDA.  Salvage was within the bounds of law 
and rules while following permit commitments for soil handling and 
protection of the soil resource. 

Expanded mining operations could create surface subsidence features 
similar to those recorded during extraction of the first and second series 
of mining panels associated with Amendments No. 1 and  2 (Figure 1), 
respectively. Shallow sink-like depressions, linear surface fractures, and 
minor rockslides associated with subsidence have not had a noticeable 
effect upon the soil profile. Repair of subsidence features may create 
additional damage to soils and may not be warranted. However, repair 
or mitigation of subsidence features would be completed when 
necessary to restore stream profiles, drainages and ensure that premine 
land use is maintained. All areas of disturbance (e.g. facilities areas) 
were previously permitted with a reclamation plan that follows applicable 
rules and regulations set forth in the Administrative Rules of Montana 
(ARM). 

 
2. WATER QUALITY, QUANTITY AND 
DISTRIBUTION: Are important surface or 
groundwater resources present?  Is there 
potential for violation of ambient water 
quality standards, drinking water maximum 
contaminant levels, or degradation of 
water quality? 

The main hydrologic issues surrounding the Bull Mountains Mine No. 1 
are the potential for loss or diminution of the quantity and quality of 
groundwater and surface water, and the resulting impacts to wells, 
springs, ponds, and stream reaches within and in the vicinity of the 
mined area. These potential impacts are described below and would be 
expected if mining is expanded under AM3. 
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[Y] Groundwater 
 
Five groundwater systems or aquifers are identified in the mined area 
and vicinity: the alluvial aquifer, the overburden aquifer, the Mammoth 
coal aquifer, the upper underburden aquifer, and the deeper 
underburden aquifer. Mining is expected to affect the water levels of 
these aquifers except the alluvial aquifer and deeper underburden 
aquifer. Groundwater direction in all but the alluvial aquifer is generally 
toward the north-northwest; alluvium within the permit boundary is 
generally dry except during and after significant storm events. 
Generally, groundwater associated with the deeper underburden, upper 
underburden, and Mammoth coal aquifers occurs under confined 
conditions and groundwater is unconfined in the overburden and alluvial 
aquifer systems. 
 
Groundwater enters the mine as the Mammoth coal aquifer is removed, 
and by development of subsidence fractures (series of vertical conduits 
or drains) in the overburden aquifer. Water is removed from the mine by 
dewatering pumps and through evaporation by ventilation fans. As the 
longwall panel advances, unsupported overburden rocks flex (subside), 
fracture (fractured zone), and begin to collapse (caved zone) into the 
void formally occupied by coal. The collapsed material in the mine voids 
is known as gob. Development of near vertical subsidence fractures in 
the overburden is likely responsible for much of the water in the mine as 
they intercept, drain, and partially dewater shallow groundwater above 
the mined area. Currently, the calculated drawdown (2004-2011) within 
the permit boundary in the Mammoth coal and upper underburden 
aquifers is approximately 45 feet and 25 feet, respectively [Analysis of 
Probable Hydrologic Consequences (PHC) addendum, 2013]. 
 
During mining, groundwater drainage into the mine voids may 
temporarily reduce shallow groundwater elevations and spring 
discharge in the immediate vicinity of the mined area. However, settling 
and compression of overburden rocks (e.g., low permeability shales) 
after mining is expected to close or seal most subsidence fractures and 
spring flow is expected to return to near premining discharge. If spring 
flow is impacted, the permittee is committed to replacing the flow using 
one of the methods discussed in Surface Mine Permit Volume 3, 
Section 314 - 5.0 Mitigation Plans, or another alternative approved by 
the DEQ. 
 
Litsky Spring (Station No. 17415), the first known spring to be affected, 
was undermined in late-March/early-April of 2012. Adjacent monitoring 
wells recorded the drop in overburden well levels as the area under 
Litsky Spring was mined, followed by recharge of monitoring wells as 
subsidence fractures healed and well levels returned to expected levels.  
More recent undermining of springs occurred in 2013 when several 
springs (17115, 17145, 17165, 17185, & 17315) were undermined as 
the longwall miner advanced through panel 3.  While spring 17185 
exhibited a brief interruption of flow immediately after undermining, flow 
resumed within two weeks and has shown no discernible interruption in 
flow since recovery.  Weekly flow monitoring showed no discernible loss 
or interruption of spring flow for the remainder of the recently 
undermined springs.  Continued monitoring of wells and springs will 
allow additional evaluation of potential impacts as longwall mining 
advances and additional springs are undermined.  
 
Most private water supply wells in the area of the mine are completed in 
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relatively deep sandstones of the deeper underburden aquifer that are 
likely hydraulically isolated from shallow aquifers (e.g., upper 
Underburden, Mammoth coal and Alluvial aquifers) and effects of 
mining. Aquifer test data (Hydrometrics, 2009) indicated that these 
relatively deep sandstones occur under confined conditions and are not 
expected to be influenced by mining.  SPE has committed to an 
additional study of the deeper underburden aquifer to confirm these 
conclusions. These relatively deep underburden sandstones have been 
identified as a source of replacement water if shallower supplies are 
impacted and must be replaced. 
 
Three industrial supply wells, currently used for mining operations are 
completed in carbonate rocks of the Madison Group, at depths greater 
than 8,700 feet. These wells produce hot (approximately 165⁰F) and 
highly mineralized water that is isolated from the shallow aquifers of the 
Fort Union Formation by thousands of feet of confining rock units. The 
water contains concentrations of fluoride and radionuclides in excess of 
drinking water standards for groundwater that make the deep Madison 
well water unsuitable as potable water.  This industrial-use water from 
the Madison wells is stored in Madison Pond No. 1, a lined pond used 
by the mine for coal processing in the preparation plant, and to control 
road dust and underground dust generated during mining. Wastewater 
generated from the preparation plant and underground dust control is 
filtered and re-used in a closed-loop system.  Coal processing waste 
and underground mine wastes are disposed of in the WDA. 
 
Due to the use of deep Madison well water for coal processing, the 
potential for the accumulation of constituents from Madison wells in coal 
processing waste emplaced in the WDA exists, however it is not 
anticipated to approach levels of concern for groundwater or surface 
waters.  Groundwater flow through the WDA is controlled to inhibit 
groundwater flow from the WDA to underlying aquifers, thereby limiting 
their potential for contamination due to WDA materials.  Likewise, 
surface water runoff is controlled through MPDES-permitted outfalls.  As 
stated earlier, runoff from the WDA is rare and only occurs during 
significant precipitation events, which would provide significant dilution 
of any constituent concentrations that may be present in WDA runoff 
water. Therefore, it is not anticipated that constituents in coal 
processing wastes will contribute significantly to groundwater or surface 
water quality conditions. 
 
A groundwater flow model (MODFLOW, 3-dimensional transient flow 
model) developed for SPE by Nicklin Earth & Water (March 2013) 
predicts that the majority of impacts or drawdown at the end of mining 
will be in Mammoth coal and upper underburden aquifers in the 
immediate vicinity of the mine and extending down gradient several 
miles beyond the permit boundary toward the north-northwest.  The 
drawdown northwest of the mine (within the Mammoth coal and upper 
underburden aquifers) is expected to dissipate over time after mining 
ceases. The integrity of underground workings affects the recovery of 
groundwater levels after mining ceases.  If the mine gate roads remain 
intact after mining then pooling of water in open workings would lead to 
raised groundwater levels in these aquifers in the northern part of the 
mine compared to premine water levels.  By contrast, collapse of the 
gate roads would lead to the return of groundwater levels to near 
premine levels due to more uniform flow and lower tendency to pool.  In 
any case, residual drawdown within the LOM boundary is predicted to 
persist for at least 50 years after mining and decreased water levels in 
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the southern part of the mine may be permanent due to the increased 
permeability of the mine gob.  
 
After mining, groundwater flow intercepted by subsidence fractures and 
drained into the mine voids could: 1) emerge as portal discharge, 2) 
increase the water levels in alluvial, or underburden units, 3) increase 
flow at springs or streams existing at lower elevations, and/or 4) emerge 
as new or relocated springs or streams. Any of these effects which 
occur would likely be more pronounced if the gate roads remain intact 
and fill with water, than they would if the gate roads collapse.  Currently 
there is no evidence that mining has affected the water levels in stock or 
domestic water supply wells outside the permit area. Groundwater 
levels in all aquifers are monitored regularly in a network of 119 
groundwater monitoring wells to evaluate the potential for impacts or 
material damage. 
 
A decline in water quality is expected in groundwater that comes into 
contact with the fresh mineral surfaces created by fractured rocks in and 
immediately above the mined out area, mainly due to increases in TDS, 
sodium, and sulfate. Quality of groundwater that does not come into 
contact with the fracture system or gob material is not expected to be 
affected by mining. The Montana Bureau of Mines and Geology 
(MBMG) (Reiten and Wheaton, 1989; Wheaton and Van Voast, 1989) 
conducted a hydrogeologic reconnaissance of abandoned coal mines 
near Roundup, Montana to study the potential for beneficial 
development of waters contained in the mines. Results indicated that 
groundwater in these abandoned mines is dominantly sodium-sulfate 
type with respective TDS, sulfate, and specific conductance 
concentrations ranging from 793 to 5,155 mg/L, 339 to 3,010 mg/L and 
1,730 to 6,430 microsiemens per centimeter (uS/cm) that average 2,042 
mg/L, 1,106 mg/L and 3,038 uS/cm. These results indicate that post-
mining groundwater quality of mine pool water within the Bull Mountain 
Mine No. 1 would likely degrade from baseline groundwater quality 
where the average respective TDS, sulfate, and specific conductance 
concentrations within the Mammoth coal were 1,608 mg/L, 798 mg/L, 
and 2,272 uS/cm (Table 3 of the PHC). 
 
Composition of groundwater quality in abandoned mines near Roundup 
was found by the MBMG to be generally suitable for agricultural and 
livestock use. Water in the upper underburden aquifer (defined as the 
aquifer that extends 30 feet below the base of and likely hydraulically 
connected to the Mammoth coal) is also considered generally suitable 
for these uses. 
 
Currently, there is no evidence that groundwater quality on or off the 
permit area has been impacted by mining. Groundwater quality impacts 
are not expected during mining because mine drawdown causes 
groundwater to flow towards the mine. The groundwater quality of all 
aquifers is monitored regularly by a network of 84 groundwater 
monitoring wells to evaluate the potential for impacts or material 
damage. 
 
Particle tracking was conducted using the groundwater model to 
estimate the rate of movement of lower quality groundwater away from 
the mine in the Mammoth coal aquifer after mining ceases. The results 
of this modeling showed that particles placed near the edge of the mine 
voids traveled less than 2,000 feet in 50 years for the scenario where 
the gate roads remained intact forming a mine pool. Particle transport in 
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the scenario where gate roads collapsed was less than 1,000 feet in 50 
years. Because the particle tracking model uses conservative 
assumptions which increase particle transport rates, the actual distance 
of movement of lower quality water from the mine pool should be less 
than these estimates. Particle tracking also does not consider dilution or 
attenuation of lower quality groundwater which would occur during 
transport away from the mine. Because of these factors, no degradation 
of groundwater quality outside the permit area is expected to occur after 
mining. 
 

[Y] Surface Water: Streams & Springs 

 
Stream reaches in the amendment area are typically dry. 
Notwithstanding storm events or unusually high precipitation, 
streamflow only occurs where shallow groundwater flow intersects 
stream channels, resulting in springs. Springs may form streamflow for 
a short reach downstream of the spring issue point, and wet or ponded 
surface conditions may be observed, particularly where springs have 
been developed for stock water use (via constructed in-channel ponds 
or impoundments). Spring flows and issue points within the permit area 
are highly variable and dependent upon local precipitation and geologic 
controls.  Thus, the extent of flowing, wet, or ponded in-channel 
conditions from year to year can be attributed to the amount of recent 
precipitation and the recharge or diminution of shallow perched aquifers 
that contribute to spring flow. 
 
Springs and stream channels in the amendment area that have the 
potential to be impacted by mining operations include 1) those that 
occur in the undisturbed surface areas within the permit boundary; and,  
2) those that occur within the disturbed surface areas of the Bull 
Mountain Mine No. 1. Undisturbed surface areas are those areas above 
planned longwall panels where subsidence features (fractures, 
depressions, and subsurface deformation) in overburden may alter the 
flow of surface water or shallow groundwater. Undisturbed surface 
areas include all mine lands within the permit that do not include the 
mine facilities area or waste disposal area. Disturbed surface areas of 
the Bull Mountain Mine No. 1 include the facilities area and the waste 
disposal area in the northwest portion of the permitted area.   
 
Undisturbed Areas 
In the Bull Mountains, subsidence fracture hydraulic conductivities are 
expected to be buffered by thick shales; however some increases in 
both vertical and horizontal hydrologic conductivities may occur as a 
result of subsidence. Subsidence fractures in areas of shallow 
overburden cover may cause diversion of the shallow groundwater, and 
some increased lateral drainage from higher overburden units to lower 
springs also may occur temporarily as a result of flow along subsidence 
fractures. Settling and compression after mining are expected to close 
most subsidence fractures, thereby returning the shallow groundwater 
flow directions, including flow to springs, to approximately the premining 
orientation. If, however, flow to the springs is impacted, the permittee is 
committed to replacing the flow using one of the methods discussed in 
Surface Mine Permit Volume 3, Section 314 - 5.0 Mitigation Plans. 
 
Seventy-two (72) mapped springs lie within the permit area.  Of these 
72 springs, 31 have been identified as significant springs that may 
potentially be impacted by mining operations (the others are wet seeps 
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or are dry during most years).   To date, mining has occurred under only 
the first three longwall panels, and has progressed under three (3) of 
these 31 ‘significant’ springs.  Of these three springs, only one (Spring 
17185) recorded a response to undermining.  As shown from weekly 
monitoring data, Spring 17185 ceased to flow soon after undermining in 
mid-May of 2013, but within two weeks returned to normal flowing 
conditions.  It appears that subsidence had a temporary effect on spring 
flow at station 17185, but, as expected, flows returned after a short 
period of settling and healing of subsurface subsidence cracks. 
 
Currently, there is no evidence that spring or surface water quality or 
quantity in undisturbed areas has been permanently affected or 
impacted by mining. A network of springs and surface water monitoring 
sites are monitored regularly to evaluate the potential for impacts or 
material damage during or post-mining.  For significant springs with the 
potential to be effected by undermining, flow monitoring frequencies are 
increased prior to undermining, and increased monitoring frequencies 
are maintained up to a year following undermining.  
 
Disturbed Areas 
No permanent effects to the quantity and quality of stream flow would 
be anticipated from disturbed surface areas within the existing and 
proposed mine permit area. All flow from disturbed areas would be 
captured by sedimentation ponds, and is regulated under DEQ’s 
MPDES permitting section. With the exception of extreme events, the 
effects of sediment pond discharges on stream water would be 
negligible. All sediment ponds are designed to contain the 10-year / 24-
hour runoff plus sediment. Due to the low precipitation in the area, pond 
discharges are very infrequent (wet-weather discharges in 2011 and 
2013 were the first discharges recorded since 1991). In the event that a 
sediment pond discharge should occur, sampling, effluent limits, and 
reporting will comply with DEQ requirements. Routine maintenance of 
the ponds maintains the storage capacity. Where practical, runoff from 
undisturbed areas will be diverted around the sedimentation ponds in 
order to decrease the quantity of water to be treated within the ponds. 
Some undisturbed area waters would enter the ponds, however, and 
would be treated and discharged under permit requirements. 
 
During the life of the mining operation, ditches and culverts would be 
employed to handle surface runoff within and around the mine facilities 
area. All ditches and culverts would be routinely inspected to ensure 
that accelerated erosion is not occurring at the outfalls. No long term or 
permanent water quality impacts are anticipated due to the 
emplacement of these structures. 
 

 
3. AIR QUALITY:  Will pollutants or 
particulate be produced?  Is the project 
influenced by air quality regulations or 
zones (Class I airshed)? 

 
[N] No direct impact to air quality is expected due to expansion of 
mining operations. Some increase in fugitive dust is anticipated due to 
the proposed increase in production (e.g. run-of-mine storage, coal 
processing, and haulage). These impacts to air quality would be 
addressed through review of the air quality permit. 

 
 
4. VEGETATION COVER, QUANTITY 
AND QUALITY: Will vegetative 
communities be significantly impacted?  
Are any rare plants or cover types 
present? 

 
[N] Underground expansion of mining activities within the proposed 
amendment would have no direct impact on vegetative communities. 
Subsidence resulting from underground mining would result in local 
areas of surface disturbance (e.g. fractures, areas of sloughing, etc.) 
similar to subsidence features recorded during extraction of the first two 
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panels. Areas of surface disturbance would be evaluated and a site- 
specific repair-mitigation plan developed and implemented unless it was 
determined that natural healing was the best alternative. Repair could 
include soil salvage, grading, soil replacement, and seeding with an 
approved seed mix. Subsidence of additional panels associated with 
this amendment would result in sequential subsidence that would have 
minimal effect on deep rooted plant species, such as ponderosa pine; 
some trees may be damaged, especially if they are located on a slough, 
subsidence fracture, or depression. 

 
5. TERRESTRIAL, AVIAN AND AQUATIC 
LIFE AND HABITATS: Is there substantial 
use of the area by important wildlife, birds 
or fish? 

[Y] Numerous springs are located within the proposed amendment area. 
These springs are important to grazing livestock and to the local wildlife 
community. Water provided by these springs helps ensure livestock 
distribution throughout the grazing pastures and allows for overall 
grazing of the area, increasing the economic return to the land owner. A 
variety of wildlife species, including small mammals, bats, song birds, 
shorebirds, upland game birds, raptors, big game, and warm-water 
aquatic species utilize the springs and associated areas of ponded 
water. 
 
Aquatic plants (periphyton), macroinvertebrates (e.g. earthworms, 
insects etc.) and vertebrates (e.g. tiger salamanders, painted turtles) are 
associated with springs and ponds [304(1) j-27]. Fish have not been 
found in any of the ponds or stream reaches. Currently, there is no 
evidence that mining has impacted aquatic or other wildlife (birds, deer, 
coyotes, etc.) that depend on these water supplies.  
 
No threatened or endangered aquatic species or habitat has been 
identified in the area. 
 
Subsidence related fractures associated with the Fractured Zone may 
intercept and direct shallow groundwater into the Caved Zone which 
may alter spring discharge and ultimately land use. Currently, there is 
no evidence spring flow within or near the footprint of the permit 
boundary or proposed amendment boundary has been permanently 
impacted by mining.  

 
6. UNIQUE, ENDANGERED, FRAGILE 
OR LIMITED ENVIRONMENTAL 
RESOURCES:  Are any federally listed 
threatened or endangered species or 
identified habitat present?  Any wetlands? 
Species of special concern? 

 
[N] No threatened, endangered, or sensitive plant species have been 
identified within the permit or amendment areas. Similarly, no 
endangered animal species have been identified within the proposed 
amendment area. Nineteen wildlife species of special concern have 
been observed in the wildlife monitoring area. These include the bald 
eagle, northern goshawk, Swainson’s hawk, ferruginous hawk, long-
billed curlew, Lewis’s woodpecker, red-headed woodpecker, Cassin’s 
kingbird, loggerhead shrike, Brewer’s sparrow, lark bunting, 
grasshopper sparrow, chestnut- collared longspur, gray-crowned rosy 
finch, Townsend’s big-eared bat, spotted bat, Great Plains toad, 
northern leopard frog, and sagebrush lizard. The majority of these 
species are considered transients or occasional visitors to the permit 
and proposed amendment areas. Three species (e.g. red-headed 
woodpecker, Cassin’s kingbird, and northern leopard frog) have been 
observed on a regular basis and should be considered residents. Three 
other species (e.g. Townsend’s big-eared bat, spotted bat, and 
sagebrush lizard) have been observed during regular surveys within the 
monitoring area; however, additional surveys are needed to better 
define whether or not they are residents of the area. Several of these 
species may be impacted if subsidence impacts springs and associated 
wetlands within the amendment area.  

 
 10 



 
IMPACTS ON THE PHYSICAL ENVIRONMENT 

 
 
7. HISTORICAL AND 
ARCHAEOLOGICAL SITES: Are any 
historical, archaeological or 
paleontological resources present? 

 
[N] The originally approved permit area cultural resource obligations 
involved a Class III (Intensive) archeological/cultural inventory on all of 
the proposed surface disturbance area, plus a Class I literature search 
and rock art and standing-structure evaluation of the area overlying 
underground mining through life of mine. This was completed in 1989 
(Rood 90 report), with supplemental intensive inventory of all known 
springs in 1992. Native American consultation (under AIRFA authority) 
was completed in 1993. In addition, the permit included a stipulation that 
steep-slope areas (>25%) would be upgraded to Class III before starting 
longwall mining. 

 

Amendment No. 03 is for extension of underground activities of an 
existing mine, and the only significant surface disturbance anticipated is 
the possibility of some surface failure in areas of steep slopes.  Roads 
and pads will be located above the panels; however, Class III 
archaeological surveys are required to be completed two panels in front 
of mining and will allow for the identified sites to be avoided or mitigated 
with approval from the Montana State Historical Preservation Office 
(SHPO).   No additional archeological or historical sites have been 
discovered, and no impacts to known archeological or historical sites 
should occur. Protection of any incidentally discovered sites is stipulated 
in the approved mining permit. 

 
8. AESTHETICS: Is the project on a 
prominent topographic feature?  Will it be 
visible from populated or scenic areas?  
Will there be excessive noise or light? 

 
[Y] Work associated with proposed permit AM3 would lower the relief of 
the undermined area by approximately 7 feet or 70 percent of the 
extraction height (PHC). This was confirmed in August 2011 when Dunn 
Mountain subsided 7 feet as Panel 2 advanced beneath the mountain. 
Generally, this amount of subsidence is minor compared to the amount 
of topographic relief in the area and should not be noticed especially 
from a distance. However, there may be noticeable changes to the 
topography if subsidence and associated surface disturbance is greater 
than expected.  

 
9. DEMANDS ON ENVIRONMENTAL 
RESOURCES OF LAND, WATER, AIR 
OR ENERGY: Will the project use 
resources that are limited in the area?  Are 
there other activities nearby that will affect 
the project? 

 
[N] Water used by the mine offices and for locker room showers is 
supplied by the Office Well that is completed in relatively deep 
underburden sandstones. This well is permitted by DEQ as a public 
water supply system (PWS No. 04676). Two wells completed in the 
Madison Formation (each approximately 8,600 feet in depth) provide 
water for industrial uses at the mine. An additional well has been drilled 
into the Madison Formation, but the casing failed and it is not producing 
water. Aquifer test results indicate that stock wells and domestic wells in 
the area will not be affected by production from these wells. For 
example, calculated drawdown (Hydrometrics, 2009) in monitoring well 
62614-100-UB (BMP-121 - underburden monitoring well approximately 
one mile from the Office Well) was just over three feet after 20 years of 
continuous pumping (6 gpm). Similarly, pump test data (Hydrometrics, 
2006) from Madison Well No.1 indicate that 18 feet of drawdown is 
predicted in a hypothetical well 1,000 feet from the pumping well after 
two years of pumping and 340 feet of drawdown after 20 years of 
pumping. This indicates that production (360 gpm) from the isolated 
Madison aquifer will not affect the yield of other Madison wells since the 
nearest Madison well to the mine site is approximately 17 miles. 

 

The proposed activity contemplates economic exploitation of coal 
resources that will not result in significant decrease in the total amount 
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of exploitable coal reserves in Montana. 

 

There are no activities nearby that will affect the proposed work. 
 
10. IMPACTS ON OTHER 
ENVIRONMENTAL RESOURCES: Are 
there other activities nearby that will affect 
the project? 

[Y] Livestock production and wildlife habitat would require the operator 
to minimize or repair subsidence features as necessary.  The project 
area is remote and except for ranching and some hunting activities, 
there are no human activities in the area that would be affected by 
underground mining operations proposed under Amendment No. 03. 
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11. HUMAN HEALTH AND SAFETY: Will 
this project add to health and safety risks 
in the area? 

 
[Y] There is potential for injury to humans, livestock, and wildlife as 
subsidence features appear on the surface. A mining schedule must be 
published by the Operator for the respective landowners at least six 
months before their lands are undermined to minimize and warn of 
potential impact to humans and structures [ARM 17.24.911(5)]. 

 
12. INDUSTRIAL, COMMERCIAL AND 
AGRICULTURAL ACTIVITIES AND 
PRODUCTION: Will the project add to or 
alter these activities? 

 
[N] Grazing or premining land use would not be significantly impacted 
by the expansion of underground mining activity and associated 
subsidence. Evidence of subsidence may include damaged fences, 
roads, minor rockslides, sink-like depressions, linear or en- echelon 
surface fractures. These features have not impacted livestock 
production while the first series of panels were mined and are not 
expected to impact production under AM3. It is expected that these 
surface impacts would be short-term; the operator would be required to 
repair the damage if extensive or impacted the postmine land use. 

 

Subsidence could impact existing wells and springs; loss of these water 
sources would result in development and implementation of a plan to 
replace them.  This area is remote and with the exception of livestock 
grazing there are no industrial or commercial activities near the 
proposed amendment area. 

 
13. QUANTITY AND DISTRIBUTION OF 
EMPLOYMENT: Will the project create, 
move or eliminate jobs?  If so, estimated 
number. 

 
[N] Approval of AM3 would not create, move, or eliminate jobs.  
Approval would add a significant amount of acreage and tonnage to the 
permit, which will allow mining to continue at the current rate, thus, 
continuing employment at approximately the current level for an 
additional 9 years. 

 
 
14. LOCAL AND STATE TAX BASE AND 
TAX REVENUES: Will the project create 
or eliminate tax revenue? 

 
[Y] Additional mining would increase the amount of coal severance tax 
available to the state. Employment of the current and projected 
workforce would result in additional federal and state income taxes. 
Musselshell and Yellowstone counties would collect taxes based on the 
mine development within the respective county. Property taxes would 
be collected on the mine facilities and equipment based on its location. 
It is possible that lands within the amendment area may be reassessed 
and taxed at a lower rate if the county determines that the value of the 
land has been impacted by subsidence. 

 
 
15. DEMAND FOR GOVERNMENT 
SERVICES: Will substantial traffic be 
added to existing roads? Will other 
services (fire protection, police, schools, 
etc.) be needed? 

 
[N] Proposed work would not add substantial traffic to existing roads 
and the demand for government services would not exceed that 
required for review and approval of AM3. 

 
16. LOCALLY ADOPTED 
ENVIRONMENTAL PLANS AND GOALS: 
Are there State, County, City, USFS, BLM, 
Tribal, etc. zoning or management plans in 
effect? 

 
[N] No locally adopted environmental plans and goals are in effect. 

 
17. ACCESS TO AND QUALITY OF 
RECREATIONAL AND WILDERNESS 
ACTIVITIES: Are wilderness or 
recreational areas nearby or accessed 
through this tract?  Is there recreational 

 
[N] Wilderness, recreational areas, public parks, or historic sites are not 
nearby or accessed through the proposed permit area. Expanded 
mining would not adversely affect any publicly owned park or place 
included in the national register of historic sites. The area is controlled 
by private landowners.  Except for limited hunting and camping, the 
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potential within the tract? area is not typically used for recreational activities. 

 

 
 
18. DENSITY AND DISTRIBUTION OF 
POPULATION AND HOUSING: Will the 
project add to the population and require 
additional housing? 

 
[N] Field inspection by DEQ confirmed that few buildings or manmade 
structures are near or within the area proposed for expansion of the 
permit. Approval of AM3 would not add to the local population; 
additional housing would not be required. 

 
 
19. SOCIAL STRUCTURES AND 
MORES:  Is some disruption of native or 
traditional lifestyles or communities 
possible? 

 
[N] Inspection by DEQ confirmed that the area is remote from most 
human activities and communities. Disruption of lifestyles is not 
expected since there is minimal human activity (i.e., ranching) within or 
near the proposed permit area. 

 
 
20. CULTURAL UNIQUENESS AND 
DIVERSITY: Will the action cause a shift in 
some unique quality of the area? 

 
[N] The project is not expected to significantly impact any inventoried 
Historic and Archeological Sites (see Item 7, above). 

 
 
21. PRIVATE PROPERTY IMPACTS: Are 
we regulating the use of private property 
under a regulatory statute adopted 
pursuant to the police power of the state? 
(Property management, grants of financial 
assistance, and the exercise of the power 
of eminent domain are not within this 
category.)  If not, no further analysis is 
required. 

 
[Y] Private property would be undermined and impacted by subsidence 
pursuant to the Strip and Underground Reclamation Act (ARM 
17.24.901). (See Discussion Above) 

 

 
22. PRIVATE PROPERTY IMPACTS: 
Does the proposed regulatory action 
restrict the use of the regulated person’s 
private property?  If not, no further analysis 
is required. 

 
[Y] Surface uses could be limited during a period of time when mining is 
proceeding and risk of subsidence is present. Proposed state 
government activities would place some restrictions on the owner’s use 
of the surface property, but not sufficient enough to constitute a taking 
because the owner is not deprived of property or all economic uses of 
that property.  

 
 
23. PRIVATE PROPERTY IMPACTS: 
Does the agency have legal discretion to 
impose or not impose the proposed 
restriction or discretion as to how the 
restriction will be imposed?  If not, no 
further analysis is required.  If so, the 
agency must determine if there are 
alternatives that would reduce, minimize or 
eliminate the restriction on the use of 
private property, and analyze such 
alternatives. 

 
[Y] DEQ has limited of discretion in its permitting decisions. 

 
24.OTHER APPROPRIATE SOCIAL AND 
ECONOMIC CIRCUMSTANCES: 
 

 
[N] 

 
25. Alternatives Considered: 
 

No Action: The proposed mine area within Application AM3 would remain undisturbed and outside the boundaries 
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of SMP 1993017. Mining and reclamation would continue within the remainder of the Bull Mountains Mine No.1 as 
currently permitted and would be completed within three to four years, but the potential of the coal reserve would 
be much reduced.    
 
The effect of no-action alternative on drawdown of groundwater and impacts to surface and groundwater quality 
would remain the same as current mining with no additional impacts. 
 
Social and economic impact of no-action alternative would keep employment at the mine near the same levels for 
three to four years until current permitted coal reserves are depleted.  After the coal was mined the mine would 
begin a shutdown process and eventually no longer employ workers.  The area surrounding the facilities would 
remain working cattle ranches. 
 
Approval: Coal mining operations would continue under authority of SPE’s permit (SMP C1993017) and subject to 
its requirements which include reclamation described in the Reclamation Plan. 

 
26. Public Involvement:  Availability of this Environmental Assessment was published in The Billings Gazette.  The EA 

will also be available on the DEQ Internet site (http://www.deq.mt.gov).  Copies of the application are available for 
public review at the Bull Mountain Mine No.1 office, the Musselshell County Courthouse in Roundup, the 
Yellowstone County Courthouse in Billings, and at the DEQ offices in Helena and Billings. 

 
27. Other Governmental Agencies with Jurisdiction:  USDI, Bureau of Land Management (mineral lease and surface), 

Montana Department of Environmental Quality, Water Protection Bureau (MPDES), Air Resources Management 
Bureau (air quality permit), Montana Department of Natural Resources and Conservation (water rights and 
mineral lease), and Office of Surface Mining.   

 
28. Magnitude and Significance of Potential Impacts:  There would be no significant impacts associated with this 

expansion that were not previously addressed in the EIS. 
 
29. Cumulative Effects:  SPE is currently conducting exploration activities adjacent to the permitted area.  DEQ has 

determined that prospecting activities including drilling, overland travel, etc. will not create a significant impact as 
no substantial disturbance is permitted as defined by ARM 17.24.301(121).  Future mining of the area being 
prospected is unknown at this time; therefore, is not considered a cumulative effect for this permitting action.  No 
additional activities have been identified in the area.   

  
The current WDA may reach capacity prior to completion of the longwall panels contained in AM3.  If a second 
WDA area is needed, SPE would be required to submit plans for creation of a new WDA, including location, size, 
and operation.  It is anticipated that this application would result in a significant increase in the reclamation bond 
as well as a change to the hydrologic balance; therefore, the application would be a major revision.  A major 
revision would include an additional environmental review, as well as opportunity for public comment.  SPE has 
not proposed a plan and location for a second WDA; therefore, DEQ is unable to fully analyze the environmental 
impacts at this time.   

 
Recommendation for Further Environmental Analysis: 
 
     [  ] EIS      [  ] More Detailed EA      [X] No Further Analysis 
 
EA Checklist Prepared By: Montana DEQ in cooperation with Montana DNRC.  

        Pete Schade and Martin Van Oort:  Staff Hydrologists 
           Dave Adair: Engineer 
           Robert Smith: Permit Coordinator 
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SPE AMENDMENT 3 APPLICATION_20121005  Page 1 
 

 
October 5, 2012 
 
Mr. Chris Yde 
Coal & Uranium Program Supervisor 
Department of Environmental Quality 
P.O. Box 200901 
Helena, MT  59620-0901 
 
Permit ID:  C1993017 
Revision Type:  Amendment    
Permitting Action:  Application  
Subject:  Amendment No. 3; Increase in Mine Permit Area; “Life of Mine” 
 
Dear Mr. Yde, 
 
SPE is submitting the enclosed Amendment No. 3 Application to request approval for an 
increase in the mine permit area.     
 
For ease of review and file size management, the entire permit has not been re-submitted 
in this application.  Only files that require revision for Amendment 3 are included.  The 
“compare text” markup is utilized on the submitted text.  The permit materials included 
in this submittal have the suffix “Amend 3_20120901” as they were prepared in 
anticipation of the earlier submittal date.  Attachment (2) is a table that lists and describes 
proposed changes to permit materials in this application.  Items that require detailed 
discussion relevant to this amendment are included in Attachment (6). 
 
All revised permit materials included in this amendment application utilize an approved 
Amendment 2 and all approved minor revisions as a starting point.  If any minor 
discrepancies in text, tables, maps, figures still exist, due to incorporating the multiple 
revisions into this submittal, SPE will promptly correct the minor errors in future 
correspondence related to Amendment 3. 
 
The following describes attachments included in this submittal: 
 
(1) APPLICATION FORM FOR STRIP OR UNDERGROUND MINING    
     PERMIT_AMEND 3_20121005.pdf 
 Includes the following attachments within to supplement the application form:  

o TABLE App-1_AMEND 3_20120901 
o TABLE App-2_AMEND 3_20120901 
o TABLE App-3_AMEND 3_20120901 
o TABLE 303-4_AMEND 3_20120901 

 

  Signal Peak Energy, LLC. 
100 Portal Drive     -    Roundup MT  59072 

Tel. 406-323-4500 



SPE AMENDMENT 3 APPLICATION_2012100S Page 2

(2) TABLE OF MATERIALS UPDATED BY VOLUME_AMEND 3_20121005.pdf
This table is a list of permit volumes that require revisions for this amendment.
The table includes further listing of all revised materials within each permit
volume. Additionally, revisions made to each permit material/document are
briefly described or listed on this table. For more lengthy discussion on
substantial revisions to permit materials/documents refer to Attachment (6).

(3) UPDATED PERMIT MATERIALS BY VOLUME_AMEND 3_20121005.pdf
This is a pdf document that includes all the revised permit materials proposed
in this amendment. When this pdf is opened, the cover page lists the permit
volumes and addenda that have proposed revisions. The permit volumes are
pdf attachments to the cover page pdf and the materials within each permit
volume are further pdf attachments.

TOC's and volume cover pages are not included in this amendment application.
Permit materials that do not require revisions are not included in this application.

(4) CAD LAYERS_AMEND 3_20121005.dwg
This .dwg contains all the updated CAD layers relevant to this submittal.

(5) LIST OF CAD LAYERS_AMEND 3_20121005.xls
Lists the CAD layers included in CAD LAYERS_AMEND 3_20121005 .dwg

(6) ADDITIONAL DISCUSSION BY DISCIPLINE_AMEND 3_20121005.pdf
Items that require more explanation than the attachment (2) table can provide are
included here.

Please contact me if you have any questions or concerns.

Sincerely,

Dusty R. Weber
Permitting Manager
Office: 406-375-5254 Cell: 406-855-0382
Fax: 406-323-4556
E-mail: dweber@signalpeakenergy.com

Attachments: (listed & described above)



Montana Department of 

EINrvrrnRU) NJM1[1EJNr1r J\JL Q·u Jllj[f~Y Steve Bullock, Governor 
Trncy Stone-Manning, Director 

P. 0. Box 200901 • Helena, MT 59620-0901 • (406) 444-2544 • Website: www.deq.mt.gov 

September 3, 2013 

Mr. Dusty Weber 
Signal Peak Energy LLC 
Bull Mountain Coal Mine #I 
100 Portal Drive 
Roundup, MT 59072 

Permit ID: Cl 993017 
RevisionType: Amendment 
Permitting Action:. Determination 
Subject: AM3: Acceptability Determination 

Dear Dusty: 

The Department of Environmental Quality's (DEQ) has completed its review of Signal Peak 
Energy LLC's application for Amendment 3 received October 5, 2012, and updated November 
30, 2012, March 19,2013, July 1, 2013, and August 2, 2013. The application was determined 
complete on December 14, 2012, which began the acceptability review process. DEQ has 
determined that the application is acceptable. 

DEQ will advertise the Notice of Acceptability and availability of the Environmental Assessment 
in the Billings Gazette for two consecutive weeks followed by a I 0-day public comment period. 

Please feel free to contact Robert Smith at ( 406) 444-7444 with questions regarding this letter. 

k~isor 
Coal and Uranium Program 
Industrial and Energy Minerals Bureau 
Phone: 406-444-4967 
Fax: 406-444-4988 
Email: CY de@mt.gov 

C: Jeff Fleischman, OSM Casper Office 
Gene Hay, OSM Denver Ofiice 

FC: 620.950 (AM3) 



NICKLIN
EARTH & WATER, INC.

for

prepared by

Signal Peak Energy, LLC

August, 2013
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APPENDIX 314-5 

COMPREHENSIVE HYDROLOGIC EVALUATION 

AND 

ANALYSIS OF PROBABLE HYDROLOGIC CONSEQUENCES 

BULL MOUNTAIN MINE NO. 1 

 

1.0 INTRODUCTION 

1.1 Background 

Mining activity resumed at the Bull Mountains Mine No. 1 in 2003 (see Figure 1 (314A)).  

Since that time, substantial hydrologic data have accrued as part of the environmental 

monitoring program at the mine.   

 

Accordingly, this report provides both a data evaluation update and also provides an 

update to the Probable Hydrologic Consequences (PHC) of Section 314 of the Bull 

Mountains Mine No. 1 Permit No. C1993017.  The data evaluation update focuses on 

observation data collected since 2003 and compares the more recent observations to 

historic data as well.  Much of the analyses presented in this update relied upon the 

data synthesis/compilation efforts conducted by Catena Consulting, LLC (Catena 

Consulting) on behalf of Signal Peak Energy, LLC (SPE). 

The main objectives of completing this PHC are the following: 

 Provide a comprehensive evaluation of the site hydrology data for both water 

quantity and water quality. 

 Compare the observations and interpretations with baseline study predictions. 

 Update the predicted probable hydrologic consequences.    
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This report is organized as follows: 

 The first sections, Sections 1 through 4 provide an assessment of the 

more recent observations collected in the last decade (since mining 

activity resumed).  

 Section 5 summarizes the  observations that are deemed to be helpful to 

projecting future probable hydrologic consequences. 

 Sections 6 and 7 provide the probable hydrologic consequences for the 

proposed Life of Mine (LOM). 

 

1.3 Overview of Analysis Efforts 

The following general activities, using data collected from 2003 through 2011, were 

completed:  

 Developed potentiometric surfaces for relevant hydrogeologic units using data 

from 2004 and 2010 or 2011.  

 Examined the relative significance of mining on various hydrologic features of 

interest.  In order to accomplish this, the following was done: 

o Evaluated groundwater and surface water hydrographs developed by 

Catena Consulting by examining for trends and assessing factors 

responsible for trends if they were apparent.  

o Defined the drawdown of potentiometric surfaces using 2004 and 2011 

data for the Mammoth coal and upper Underburden.  

o Evaluated groundwater quality data (from monitoring wells and springs).  

o Assessed surface water flow and water quality from ponds and streams.     

o Provided additional figures, tables and appendices in order to assist in 

updating the site conceptual model as necessary. 

 The Montana Bureau of Mines and Geology (GWIC) database was reviewed to 

determine if there were any additional recently installed water supply wells 

installed in the area.   
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 A narrative on Bull Mountains Mine No. 1 groundwater use is included as 

requested by Montana Department of Environmental Quality (DEQ). 

   

Finally, in addition to the efforts identified above, an updated groundwater flow model 

was developed (see Section 314-6).   This model serves multiple purposes including; 

projecting dewatering rates, predicting the relative degree of the impact of mining 

activity on groundwater conditions during mining, and predicting the post-mining 

response recovery. 

 

1.4 Mining Progression 

1.4.1 Past Mining 

A detailed historical perspective on coal mining in the Bull Mountains is given in Section 

17.24.304(1)a [page 304(1)a-1].  Surface coal mining activity by PM Coal was limited in 

earlier operations to a relatively small scale from 1970 to 1991.  In 1991, the surface 

mine was converted to an underground mine.  The 1 East Main was advanced about 

1,200 feet.  The PM mine closed in 1993.  In 1995 operations commenced again by 

Mountain Inc. which extended 1 East Main another 2,000 feet.  Mountain Inc. ceased 

operations in 1997.  The mine began operating again following the mine purchase by 

Bull Mountain Investments, Inc.  Coal mining resumed in August 2003 and has been 

ongoing. 

 

1.4.2 Present Mining Situation 

Details about the recent mining is presented in 17.24.304(1) [page 304(1)a-1].  This 

appendix will also discuss the relationship between this recent mining and the observed 

hydrologic responses that are occurring. 
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2.0 PRECIPITATION AND CLIMATE 

This section describes climate data for the Bull Mountains Mine and vicinity. Data 

presented in earlier permitting efforts are updated and presented to provide a basis for 

evaluating hydrologic aspects of the project.   

 

2.1 Climate 

The climate in eastern Montana, including at the Bull Mountains Mine No. 1, is classified 

as semi-arid, continental.  Precipitation and temperature measurements have been 

collected at the mine and at the nearby climate stations in Roundup, MT (240802) and 

Billings, MT (240807). Climate data are available from the Western Regional Climate 

Center (WRCC).  The Roundup station is located about 13 miles northwest of the Bull 

Mountains Mine No. 1, whereas the Billings station is located about 30 miles south of 

the mine. 

 

The climatic conditions at Bull Mountains Mine No. 1 are similar to the composite of 

climatic conditions recorded at Roundup and Billings. The period of record for the 

Roundup station extends from 6/4/1914 to 1/31/2012. The period of record for the 

Billings station is 7/1/1948 to 1/31/2012.  

 

Mine climate data are provided in the tables provided in Attachment A to this Appendix.   

The available mine-specific precipitation data at Dunn Mountain extend from 2008 to 

2010.  There have been instrumentation reliability issues for the Dunn Mountain station.  

Precipitation data are presently being collected at the ambient air quality station at the 

mine.  The ambient air quality station will serve as a mine specific weather/climate 

station for the future.  
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2.2 Temperature 

Table 1 (314A) provides statistical summaries of the data collected at Roundup, MT. 

The average maximum and average minimum daily temperatures as measured at 

Roundup, MT are 88.9 oF in July and 12.1 oF in January, respectively.  The maximum 

and minimum temperatures ever recorded at Roundup are 111 oF (7/14/2002) and -52 
oF  (2/15/1936).   

 

Table 2 (314A) provides statistical summaries of the data collected at Billings, MT.  The 

average maximum and average minimum daily temperatures as measured at Billings, 

MT are 86.7 oF in July and 14.5 oF in January, respectively. The maximum and 

minimum temperatures ever recorded at Billings are 108 oF (7/14/2002) and -32 oF 

(12/24/1983). 

 

2.3 Precipitation 

The average annual precipitation is 12.58 inches as measured at Roundup, MT and 

14.39 inches as measured at Billings, MT.   Figure 2 (314A) provides a graph showing 

the annual precipitation at the Roundup and Billings climate stations. This common time 

frame allows for a more direct comparison between the two climate stations.  This figure 

shows that up to the mid-1980s, the total annual precipitation at the Billings climate 

station was usually higher than the annual precipitation measured at the Roundup 

station. Since then, the annual precipitation at both stations seems more closely 

correlated. 

 

Cumulative departure from average (CDFA) precipitation plots are shown in Figure 3 

(314A). CDFA plots are useful for defining extended periods of above average and 

below average precipitation. Upward trends in CDFA plots indicate periods of above 

average precipitation, whereas downward trends indicate periods of below average 

precipitation. The uppermost graph shows the precipitation trends for the period 

extending from 1950 to 2011 at Roundup, MT and the lower plot gives the same CDFA 
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for Billings, MT. The difference in annual precipitation discussed earlier is apparent 

when comparing the two graphs. The precipitation at the Billings station tended to be 

above average from the early 1960s to the mid-1970s.  This trend is also apparent at 

the Roundup station. Figure 4 (314A) provides more recent CDFA based upon the last 

30 years.  As Figure 4 (314A) demonstrates, both stations show a period of below 

average precipitation from about 2000 to 2005. Precipitation in 2010 and 2011 for both 

stations has been above average.  The relevance of CDFA plots is that in many 

instances, water levels in wells, spring flows, etc. tend to correlate to trends in climate.  

For instance, during periods of long-term drought, water levels in some aquifers tend to 

decline.  During periods of above average precipitation, water levels tend to increase.   

 

Figure 5 (314A) shows monthly precipitation averages for the Roundup, MT and 

Billings, MT stations.   Figure 5 (314A) also plots monthly precipitation for 2011.  The 

2011 year was eventful as precipitation was abnormally high in May leading to 

substantial surface water runoff/recharge in the region, including the Bull Mountains 

area.  This significance of the May precipitation is apparent in the water quantity and 

quality observations at the mine.    

 

2.4 Evaporation 

Annual pan evaporation data have been collected in the vicinity of the Bull Mountains 

Mine No. 1 at the Huntley Experiment climate station (244345) for a period of record 

extending from 1911-2005 (www.wrcc.dri.edu/htmlfiles/westevap.final.html).  The pan 

evaporation at this station averaged 41.27 inches.   

 

It is typical to apply a pan coefficient from about 0.7 to 0.80 to the pan evaporation data 

to obtain an estimate closer to the actual evaporation from a surface water body.  

Assuming a pan coefficient of 0.75, then the approximate annual evaporation at the Bull 

Mountain Mine is about 30.9 inches.   Most of the evaporation occurs from April to 

October.   
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The amount of evaporation at the mine at any time is primarily dependent on the extent 

of the ponded surface area at mine ponds.  Given that the ponded area at the mine is 

very limited, then the actual volume of surface water evaporation is small and 

considered inconsequential from an overall water budget perspective. 
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3.0 GEOLOGY/HYDROGEOLOGY 

A detailed description of the regional geology is presented in Addendum 5 Section 

304(1)F of the permit.  A brief synopsis of the information provided in that section is 

given below. 

 

3.1 Physiography and Topography 

The study area lies within the Bull Mountains, which are part of the Northern Great 

Plains physiographic province.  The topography of the study area consists of gently 

sloping valleys bounded by moderately steep, to steep ridges, capped by isolated 

sandstone and clinker mesas.  Elevations in the study area range from approximately 

3700 to 4700 feet above mean sea level.   The underlying rocks are composed of 

interbedded shales, claystones, siltstones, coals, and sandstones.  The high mesas and 

ridges tend to be capped by "clinker." 

 

3.2 Regional and Local Geology 

3.2.1 Stratigraphy 

The stratigraphy is relatively simple and similar to that of the Northern Powder River 

Basin.  The Bull Mountains are composed of the Tertiary Fort Union Formation.  This 

formation contains all the commercial coal found within the Bull Mountains.  The Tongue 

River member, from an economic perspective, is the dominant coal-forming member of 

the Fort Union.   

 

This Tongue River member is composed of light-gray to brownish-gray sandstones and 

siltstones, light-buff to dark-gray shaley siltstones and shales, brown to black 

carbonaceous shales, and coals. Several thin beds of buff colored limestone also have 

been observed in the upper portion of the Tongue River (Woolsey, 1917). The thick 

sandstones were deposited by fluvial processes as point bars and channel deposits, 
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while the siltstones, shales, and claystones were deposited by flood plain, overbank, 

and lacustrine processes. The coals were deposited in peat swamps and the limestones 

probably were deposited in shallow lakes. 

 

The coals of potential economic significance include the Roundup, Carpenter, 

McCleary, Mammoth and Rehder.   The coal of primary interest at Bull Mountains Mine 

No. 1 is the Mammoth coal. 

 

Relatively thin valley alluvium, colluvium and mesa forming clinker are other lithologic 

units exposed in the Bull Mountains. The alluvium, exposed in some of the drainage 

bottoms, is of Quaternary Recent age. The clinker, exposed along the ridge and mesa 

tops, is of Quaternary or late Tertiary age. 

 

3.2.2 Structure 

The Bull Mountains are underlain by a gently plunging syncline in the western portion of 

the Bull Mountains Basin (Map 304(6)-2). The axis of the syncline, based on the 

Mammoth coal structure, trends northwest-southeast through the central, and 

topographically highest, portion of the study area.  An outcrop map of this Mammoth 

coal and other local coal units is included in Figure 6 (314A). 

 

3.3 Hydrogeologic Overview 

3.3.1 Alluvium 

The alluvial or valley fill deposits in the upland reaches in the immediate vicinity of the 

mine are relatively permeable in comparison to the bounding Tongue River deposits.  

Wells penetrating this alluvium indicate that the alluvium ranges in thickness from 0 to 

37 feet.   However, significant fractions of these alluvial deposits are unsaturated except 

during episodes of major precipitation when surface water runoff from this precipitation 

acts to recharge these alluvial deposits (refer to Section 3.4.1 of this appendix which 
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discusses the distribution of dry wells in the alluvium).  Spring snowmelt probably 

provides the major source of recharge.  Some limited recharge also may occur in 

association with springs that issue from the Tongue River deposits that bound the 

alluvium. 

 

3.3.2 Overburden 

The Overburden above the Mammoth coal is comprised of interbedded sandstones, 

siltstones, shales, claystones, and coals. A few thin freshwater limestones have been 

described in several of the exploration drill holes, but these represent an insignificant 

percentage of the Overburden. 

 

The sandstones in the study area exhibit a range of bed geometries. Some sandstones, 

in particular those above the Rock Mesa coal, are massive and are up to 80 feet thick. 

 

Within the study area, the Overburden varies in thickness from zero feet at the coal 

outcrop to more than 800 feet under the highest mesas.  For areas where longwall 

mining will occur, the Overburden is greater than 200 feet thick.   

 

The Overburden generally yields very small amounts of water.  This is due in part to the 

limited recharge area.  The mine is located beneath the hydrologic divide between the 

Yellowstone River Basin and the Musselshell River Basin.  Hence, the area recharging 

the Overburden is relatively small. 

 

Another factor leading to low formation yields is that much of the siltstone, fine-grained 

sandstones, and shale possess very low hydraulic conductivity.   Testing performed in 

baseline studies determined that the geometric mean horizontal hydraulic conductivity in 

the Overburden deposits is 0.013 ft/day in the Upper Overburden, and is 0.018 ft/day for 

the Overburden as a whole (adapted from Table 304(5)-5-2 of baseline studies).    
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Additional statistics on hydraulic characteristics are summarized in Table 1M of 

Appendix 314-6.  The statistics demonstrate that the Overburden generally possesses 

very low hydraulic conductivity, which is generally not conducive to yielding much water. 

 

Another factor relevant to the groundwater conditions at the mine is that vertical 

hydraulic conductivities tend to be a few orders of magnitude smaller than the horizontal 

hydraulic conductivities in Tongue River Member strata.  For instance, ratios of vertical 

to horizontal hydraulic conductivity of about 10-3 to 10-4 have been quantified in this 

same geologic member in other portions of Montana (e.g., NE&W, 2011).  The net 

effect of the very low vertical hydraulic conductivity is that it impedes, or limits, vertical 

flow of surface recharge from reaching to lower portions of the Overburden at the mine.  

This causes a tendency, for the limited recharge that occurs, for the water to perch upon 

shale, or upon the fractured/colluvium/alluvium mantle.  This also limits the amount of 

local recharge through the Overburden into the underlying Mammoth coal and 

Underburden. 

 

The net effect of the lack of recharge to relatively deeper portions of the Overburden, 

coupled with the low hydraulic conductivities of the Overburden, is that it is infeasible to 

install a well in the Overburden and expect it to produce sufficient water for beneficial 

use.  Although the dependability of the Overburden to supply groundwater to wells is 

limited, there is sufficient recharge water to yield groundwater flow at springs in the 

area.   

 

The spring discharges are generally associated with a mantle of fractured and 

weathered bedrock and unconsolidated valley fill deposits.  Spring appearance and flow 

correlate to locations where groundwater flows within the base of fractured/ 

unconsolidated deposits and where the less permeable beds upon which the water 

flows either outcrop or come near to the surface.  In effect, these natural features act as 

groundwater “collectors” in some areas leading to these springs. 
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3.3.3 Mammoth Coal 

The Mammoth coal is continuous throughout the study area to the outcrop limits east 

and west of the mine (see Figure 6 (314A)). Within the permit area, the Mammoth coal 

ranges from 8 to 10 feet thick. In the eastern portion of the mine plan area, where the 

Mammoth coal and Rehder coal merge, the thickness of the combined Rehder-

Mammoth is approximately 13.5 to 15.0 feet. 

 

Recharge reaches the Mammoth coal via its exposed outcrops/subcrops in the area 

(e.g., south, east and west), and also from infiltration through the Overburden. 

 

The geometric mean hydraulic conductivity for the Mammoth coal is 0.16 ft/day. 

Although the hydraulic conductivities for the Mammoth coal are relatively higher than 

the Overburden, they are generally inadequate to provide a reliable source of well 

water.  It has been reported in baseline studies that a few domestic wells tap the 

Mammoth coal as a water supply source. 

 

The Mammoth coal near its outcrop areas is typically unconfined.  Relatively deeper 

toward the axis of the synclinal trough, the Mammoth coal is confined.  Within the 

proximity of the permit and amendment boundaries, the Mammoth coal tends to be 

unconfined near the south and west portions of the permit area, whereas, it is confined 

in more northeastern/north central portions of these boundaries. 

 

3.3.4 Underburden 

The Underburden is the first unit beneath the Mammoth coal.  The Underburden is 

recharged both by infiltration at outcrops, and by some leakage from overlying units.  

For convenience, the Underburden is subdivided into the “Upper” Underburden which is 

nearer the Mammoth coal and the “Deeper” Underburden or Underburden aquifer.  This 
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aquifer provides much of the well water supplies in the general area of the Bull 

Mountains Mine No. 1. 

 

The Upper Underburden possesses very low hydraulic conductivities.  The geometric 

mean for hydraulic conductivity of this Upper Underburden was determined to be 0.013 

ft/day.  This portion of the Underburden does not yield substantive amounts of 

groundwater to wells.   

 

The Deeper Underburden aquifer provides sufficient water for domestic/stock use, and 

the Bull Mountains Mine public water supply.  This unit represents a large fluvial 

channel deposit which is a 50 foot thick massive fluvial sandstone at a depth of about 

350 feet below the Mammoth coal.  This unit is tapped by the recently installed (2009) 

Office Well 1 where a sandstone was observed from 355 to 405 feet below ground 

surface.  A pumping test performed on this well showed a transmissivity of 192.1 ft2/d.   

This would equate to a hydraulic conductivity of 3.8 ft/d.  For comparative purposes, this 

deeper sandstone possesses a hydraulic conductivity two orders of magnitude higher 

than the Upper Underburden and one order of magnitude higher than the Mammoth 

coal.  It possesses the characteristics necessary to provide an ample supply of potable 

water for the mine and other users in the area, and hence, is an aquifer. 

 

3.4 Observations – Groundwater Quantity 

This section focuses on transitions in water levels over time for each hydrogeologic unit 

assessed.  Potentiometric head contours and hydrographs assist in supporting any 

conclusions that are drawn.  Potentiometric contours were developed using an iterative 

combination of Golden Software Surfer Mapping System combined with some 

assumptions and interpretative assessments. 

 

Groundwater observation locations are shown in the following figures:  
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 Figure 7 (314A) – Springs 

 Figure 8 (314A) – Alluvial monitoring wells 

 Figure 9 (314A) – Overburden monitoring wells 

 Figure 10 (314A) – Mammoth coal monitoring wells 

 Figure 11 (314A) – Underburden monitoring wells 

 

3.4.1 Alluvium 

Interpretative potentiometric head contours for the alluvium are shown on Figure 12-1 

(314A) Page 1 and 2.  The abnormal amounts of precipitation of May 2011 led to 

atypical, or unusually high, water level conditions in alluvial monitoring wells in October 

2011.  Hence, the January 2011 data were used, as opposed to measurements from 

October 2011, as the January data are considered more typical/representative of water 

level conditions for the alluvial deposits in the mine vicinity.  Other measurement dates 

could be employed to develop potentiometric head maps as well.  The resulting 

potentiometric head maps would be very similar to those developed using the January 

2011 data. 

 

A majority of alluvial monitoring wells tend to be dry (see Figure 12-1 (314A) – Page 1).  

Hence, the potentiometric head contours are considered highly interpretative.  

Potentiometric mapping was completed for the alluvium in Rehder Creek.  Many 

portions of this drainage network did not possess a sufficient saturation for it to be 

practical to develop representative water level contours in many of its tributary 

drainages.  

 

The potentiometric heads shown in Figure 12-1 (314A) are similar to baseline 

potentiometric head mapping for the Rehder Creek alluvium.  Refer to Attachment F for 

comparison purposes. 
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Potentiometric contours were developed in a limited portion of the Fattig Creek drainage 

(Figure 12-1 (314A) – Page 2).  Additional alluvial monitoring wells are recommended 

for the Fattig Creek drainage network to assess the nature of the Fattig Creek alluvium 

(e.g., saturated or dry).  See Attachment 3M of Appendix 314-6 for recommendations 

for added alluvial monitoring well locations in upper portions of this drainage.   

 

The relative response of Rehder Creek  alluvial wells over time is depicted with the aid 

of hydrographs on Figure 12-2 (314A) – Page 1.  It is noted that more detailed 

hydrographs, including data qualifications, are included in the 2011 Annual Hydrology 

Report for the mine (Catena Consulting, 2012).  Groundwater levels in several wells 

were observed to increase beginning in about 2010 with the most significant increase 

occurring in association with the May 2011 significant precipitation/runoff events. For 

instance, monitoring well BMP 33 showed water level increases up to about 23 feet (see 

upper left corner of Figure 12-2 (314A)) – Page 1.  Monitoring well BMP 88, which has 

normally been dry, showed an even greater response in water year 2011 with increases 

in observed water levels of about 30 feet.  

 

The hydrographs presented in Figure 12-2 (314A) – Page 1 clearly demonstrate that the 

water level responses observed in 2011 were much greater in more down-gradient 

portions of the Rehder Creek alluvium beginning at about Fattig Creek Road (or near 

BMP 1).  Factors likely contributing to this response in 2011 include the following: 

 Ponding occurred in Rehder Creek upgradient of Fattig Creek Road.  This 

ponding was apparent as this road was breached in several places, causing road 

washouts in 2011.  This would have required ponding in order for water to flow 

over the elevated road embankment.  

 There is a gravel pit just north of Fattig Creek Road which fills during significant 

runoff events.  This pit is estimated to be about 30 feet deep, 200 feet long and 

100 feet wide.  According to mine personnel, this gravel pit was full of water from 
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about May 2011 to July 2011.  Furthermore, mine staff have observed this pit to 

immediately fill up from surface water runoff during significant precipitation and 

runoff events. 

 Use of spreader dikes in the Rehder Creek floodplain.  Ponded water from these 

dikes and other dikes was observed from about BMP 1 to areas downgradient 

during the spring and summer of 2011. 

 There may be other potential unknown hydrogeologic anomalies. 

 

Later sections will discuss the significance of this 2011 recharge event on the 

observations in the Overburden, Mammoth coal, and Underburden in this portion of the 

Rehder Creek drainage. 

 

The relative response in more up-gradient areas of the drainage network during the 

2011 water year has generally been much more subtle.  For instance, BMP 19, BMP 72, 

and BMP 62 showed water level changes (increases) of about 5 to 7 feet in 2011 (see 

Figure 12-2 (314A)) – Page 1.  Otherwise, water levels in these wells have been 

relatively stable over time.  Wells BMP 62 and BMP 72 show a few feet of seasonal 

variation in water levels. 

 

In summary, there is no evidence that dewatering associated with mining of the 

Mammoth coal has affected water levels in the alluvial deposits in the Bull Mountain 

Mine No. 1 vicinity extending from resumption of mining in 2003 through 2011.  

However, nearly all the alluvium above areas that have been long-walled mined to date 

is unsaturated or dry.  Hence, there is no basis to presently infer that alluvial 

groundwater would be impacted at this stage in mining.   Furthermore, in the event that 

any alluvial aquifer system response to mining did occur, it may have been masked by 

recharge associated with the May 2011 precipitation/runoff event.  
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3.4.2 Overburden 

The Overburden monitoring well locations are shown on Figure 9 (314A).  These 

monitoring wells are placed in the following designated intervals:  

 Overburden 1 (OB-1): Above Summit Coal  

 Overburden 2 (OB-2): Between Summit Coal and Lower Strait Coal 

 Overburden 3 (OB-3): Between Lower Strait Coal and Wescott Coal 

 Overburden 4 (OB-4): Between Wescott Coal and Matt Coal 

 Overburden 5 (OB-5): Between Matt Coal and Rock Mesa Coal 

 Overburden 6 (OB-6): Between Rock Mesa Coal and Rehder Coal 

 Overburden 7 (OB-7): Between Rehder Coal and Mammoth coal 

 

Potentiometric head contours are shown on Figure 13-1 (314A) for the Overburden.  

These contours utilized observations from OB-5 (sandstone above Rock Mesa Coal). 

 

The contours rely on October 2010 monitoring well water levels.  The October 2010 

data were selected for use due to the anomalously high groundwater levels observed in 

October 2011, which are deemed as unrepresentative of typical groundwater levels for 

the Overburden.  Potentiometric head contours were developed only for 2010 as there 

is little change in water levels in the Overburden for the time frame extending from 2004 

to 2010.  Other measurement dates could be employed to develop potentiometric head 

maps as well. With the exception of the post May 2011 data, the resulting potentiometric 

head maps would be very similar to those developed using the October 2010 data. 

   

The relative response of all the Overburden wells over time is indicated on Figure 13-2 

(314A) [pages 1 and 2].   For those wells possessing enough “non-dry” readings to 

develop a meaningful hydrograph, groundwater levels tended to be stable or increasing 

over time up to 2011.  Again, relatively substantial increases in water levels were 

observed in many wells in association with the May 2011 precipitation events.  The 

following are some more specific observations made from Figure 13-2 (314A): 



APPENDIX 314-5                                                      Probable Hydrologic Consequences 

314-5-18 

 Water levels in Overburden wells in some portions of the mine increased 

significantly, especially in 2011, for the following: 

 

o BMP 29 (near the railroad loop, south and upgradient) 

o BMP 2, BMP 47, BMP 52 (likely in association with recharge from water 

spreading and ponding along Rehder Creek described previously). 

o North portion of mine (near confluence of two Rehder Creek tributaries, 

north portion of mine area). 

o BMP 34 and BMP 60 (over active mine). 

 

 The water level in Overburden Well BMP 58 (Overburden Unit 5) has shown a 

very small, subtle, decline.  This may be a response to mining of gate roads 2R 

and 3R as they were constructed on each side of, and below, this well (see 

Figure 1 (314A).  Note that the “R” designation refers to gate roads that are to the 

right (south of East Main). 

 

 Other well water levels generally remained either stable or increased over time 

until October of 2011.  Those wells remaining stable (no trend in water levels) are 

generally relatively deeper Overburden wells (e.g., BMP 07, BMP 10, BMP 22).  

The lack of response at such deeper wells likely relates to the dampening effect 

due to greater hydrogeologic isolation from nearer surface recharge associated 

with the 2011 precipitation events.  On the other hand, the wells showing the 

most dramatic changes in water level (e.g., BMP 2, BMP 29, and BMP 47) are 

generally shallower Overburden wells.  These shallower wells are more likely to 

show a direct response to episodic surface recharge events, such as that 

associated with 2011 precipitation.   

 

More recently, beginning in October of 2011, water levels in two monitoring wells, BMP 

60 and BMP 90, have responded to nearby/adjacent long-wall mining activity.   

Continuous recorders installed in these wells provide detailed hydrographs as shown in 

Attachment B.  Since October, 2011, the maximum declines in these wells are 
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approximately 20 feet and 8 feet respectively in response to the long-wall mining.  As 

long-wall mining has moved to the north of these wells, the wells have exhibited some 

limited recovery. 

 

Attachment B also provides well logs and construction diagrams for BMP 60 and BMP 

90.  BMP 60 is screened from 40 to 50 feet below ground surface.  BMP 90 is screened 

from 18 to 30 feet below ground surface.  A grey shale extends from 30 to 39.5 feet 

below ground surface.  Hence, BMP 90 is screened above this shale whereas BMP 60 

is screened below this shale.  The upper portion of the well screen in BMP 60 is 

exposed to a grey sandstone whereas the remainder of the well screen penetrates into 

a gray shale.   It is unknown how thick this gray shale is beneath BMP 60. 

   

Subsidence associated with long wall mining yields three different zones of deformation 

which are summarized as follows (after Agapito and Maleki, 1990 and 1989):  

 

 Zone 1: Fragmented zone includes the immediate roof and may extend upward 

to a height approximately equal to 2 to 10 times the mining height. The strata in 

this zone will fracture and collapse into the mined out area. 

 Zone 2: Fractured zone may extend upward to a height approximately equal to 

30 to 50 times the mining height. The strata deform and fracture, but maintain 

their continuity. Bedding plane separations can occur. 

 Zone 3: Deformation zone extends upward from the top of the fractured zone to 

the surface. The strata deform without significant fracturing, forming compression 

zones at the surface near the center of the panel and tension zones at the edges 

of the excavation. Bedding plane separations can occur. 

 

The fragmented zone represents that overburden material that fragments or “breaks 

apart” when dropping into, or subsiding into, the cavity that is left following long-wall 

mining.   It represents the lowermost of those zones defined above.  The fractured zone 
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represents that material which remains intact, but develops fractures with the 

subsidence.  The deformation zone does not fracture upon subsidence. 

 

The actual thicknesses of each zone can vary.  It is deemed that if a well is completed 

in the fragmented zone, then complete dewatering should ensue once long-wall mining 

has passed.  On the other hand, if a well is screened in the fractured zone, then 

complete dewatering may not occur.   However, declines in groundwater levels should 

be anticipated in response to increases in vertical hydraulic conductivity (or leakance) 

resulting from fracturing.  Given the apparent short term dewatering of well BMP 60, it 

could be argued that this well may be screened at/near the top of the fragmented zone.  

Another potential explanation may be that a temporary breach of this well’s seal 

occurred.  However, if such a breach did occur, the more recent observations at BMP-

60 suggest that the seal has at least “partially healed.” If the latter explanation is the 

case, then the declines in this well may actually be associated with the fractured zone 

rather than the fragmented zone. 

 

BMP 90 did not completely dewater, and hence, this suggests that this well is screened 

in the fractured zone.  Finally, both wells are showing some signs of recovery which 

may be related to the presence of shale shown in the well logs.  If the fractures in the 

shale “re-seal,” then water levels should recover to a greater degree than if the shale 

fractures do not “re-seal.” 

 

In summary, two Overburden observation wells, BMP 60 and BMP 90, have responded 

to long-wall mining in their vicinity.  One well, BMP 58, may be showing a very small 

response, but more data will be required over time to confirm this is the case.  

Overburden well BMP 34 is likely to respond in the future as long wall mining 

approaches as it is screened in interval OB-5.  This well is likely to be affected by either 

the fragmented, and/or fractured zone once long-wall mining moves past this well.   See 

Attachment B for additional details regarding observation wells BMP 60 and BMP 90. 
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The results at BMP 60 and BMP 90 demonstrate that a drawdown “cone-of-depression” 

is developing in the Overburden.  However, with the potential exception of BMP 58, 

none of the other Overburden observation wells show measureable evidence of 

drawdown.  Hence, it is not practical to develop an Overburden drawdown contour map 

at this time. 

 

3.4.3 Mammoth Coal 

The locations of Mammoth coal monitoring wells are shown on Figure 10 (314A). 

 

Potentiometric heads are shown for the Mammoth coal for October 2004 and October 

2011 on Figures 14-1 (314A) and 14-2 (314A), respectively.  Note that mining dewaters 

the Mammoth coal as gate roads are constructed. Hence, potentiometric head contours 

behind (west) of gate roads were truncated as the coal had been dewatered to the west 

of each easternmost constructed gate road (per Figure 14-2 (314A)). 

 

It is noteworthy that the October 2011 event showed anomalously high water levels at 

BMP 3.  It is deemed that use of the October 2010 data for BMP 3 is a more 

representative example of recent potentiometric head for the Mammoth coal than the 

October 2011 data in this portion of the mine.  Hence, the October 2010 data for BMP 3 

were used for potentiometric head contours.  Also, the water level in BMP 86 was not 

used as this well is normally dry.  Yet, substantial increases in the water level occurred 

in this well in response to the May 2011 precipitation and recharge.  

  

One reason for removing highly anomalous temporal observations was to obtain a 

better perspective of net Mammoth coal potentiometric head drawdown in response to 

mining from 2004 to 2011.  Figure 14-3 (314A) shows the computed drawdown 

associated with the response to mining for this period.  The most significant drawdown, 
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estimated to be about forty-five feet, occurred over gate road 3s in the north central 

portion of the mine.  

 

Note that drawdown in the Mammoth coal toward northern portions of Permit area, and 

in areas outside the mine, is affected by the degree of saturation in the alluvium.  The 

magnitude of this effect was very apparent in 2011.  It appears at least in this area, 

where the thickness of the Overburden between the alluvium and Mammoth coal is 

about 69 feet, that this recharge affects the hydraulic response for all hydrogeologic 

units under evaluation in this vicinity of the mine.  It is likely that recharge from the 

Rehder Creek alluvium has acted to “mitigate” the magnitude of drawdown associated 

with mining in the Mammoth coal that otherwise would have occurred near the north 

periphery of the mine.   

 

The relative response over time for all the Mammoth coal wells is depicted in the 

hydrographs presented in Figure 14-4 (314A).  The following are some specific 

observations made from this figure: 

 Water levels in central to northern portions of the mine have decreased: 
 

o BMP 37 (between gate roads 2S and 3S) has decreased about 31 feet.  

Most of this decrease occurred when gate road 2S was constructed west 

of this well.  The water level in this well decreased even further when gate 

road 3S was completed to the east of the well.  

o BMP 8 (located about 3,800 feet east of gate road 3S) has shown water 

level decreases of about 12 feet).   

o BMP 25 may have responded to mining activity.  However, this 

supposition is not conclusive without obtaining more data over time. 

o BMP 3 exhibited a significant increase in water level associated with the 

May 2011 precipitation/recharge event. 
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 Other wells have generally exhibited stable or slight increases in water level over 

time. 

 

The radius of influence is greater moving east toward the axis of the syncline in the 

Mammoth coal simply because the coal is confined in this vicinity.   The radius of 

influence where the Mammoth coal is unconfined is small (nearer Mammoth coal 

outcrops).   This lack of drawdown is due to the limited degree of saturation in the 

Mammoth coal.  It is also due to the fact that unconfined “aquifers” have relatively 

higher storativity.  In effect, for unconfined aquifers, drainage water is derived primarily 

by gravity locally.  Hence, the relative drawdown in the Mammoth coal to the south and 

west, where the Mammoth coal is unconfined is very limited, if it exists at all.  

 

The magnitude of drawdown for areas to the north of the mine is presently limited to a 

significant degree by the recharge associated with the shallow alluvium discussed 

previously.  It is unknown what the extent and magnitude of the drawdown would have 

been in this area if it were not for the recharge event that occurred in 2011.   Additional 

discussion regarding the significance of confining conditions within the LOM boundary is 

given in Section 6.5.2.   Also, additional analysis is provided in Appendix 314-6. 

 

3.4.4 Underburden 

The locations of Underburden monitoring wells are shown on Figure 11 (314A). 

 

Potentiometric head contours for the Underburden for October 2004 and October 2011 

are on Figures 15-1 (314A) and 15-2 (314A), respectively.  The interpretative water 

levels were limited to wells with recorded water levels during these months.  

 

Figure 15-3 (314A) shows the computed drawdown associated with response to mining 

from 2004 to 2011.   The most significant drawdown, interpreted to be about 25 feet, is 
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projected over gate road 3s in the north central portion of the mine.  The Underburden 

wells shown in Figure 15-3 (314A) within the LOM boundaries possess “tops” of screen 

which range in depths from 2 to 131 feet beneath the Mammoth coal.  This interval is 

well above any existing Underburden aquifer. 

 

Note that the nature of the drawdown and the shape of the potentiometric contours are 

affected by the recharge that occurs from the vicinity of Rehder Creek at/near the north 

portion of the permit boundary.   The saturated alluvium of Rehder Creek acts to 

“mitigate,” or partially offset to some degree, the magnitude of drawdown that would 

likely have occurred otherwise in the Underburden near the north portions of the mine. 

 

The water level hydrographs for Underburden wells are shown on Figure 15-4 (314A).  

The following are some specific observations from Figure 15-4 (314A): 

 Water levels in central to northern portions of the mine have decreased: 

 

o BMP 44 (east of north portion of gate road 3r) has decreased about 28 

feet.   

o BMP 9 (located about 3,800 feet east of gate road 3r) has shown water 

level decreases of about 12 feet.  The response in this well is very similar 

to the response in Mammoth coal well BMP 8.  

o BMP 56 (located about 3,400 feet east of gate road 3r) has declined about 

12 feet. 

o BMP 31 and BMP 39 may have responded to mining activity.  However, 

this supposition is not conclusive as climate may have been a factor as 

well. 

o BMP 12 located in the south central portion of the mine has shown 

declines of about two to three feet.  This decline appears to be in 

response to mining activity. 
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o BMP 38 has shown significant increases in water level and these 

increases are likely associated with the 2011 recharge event described 

before. 

o BMP120, which is located southeast of the existing permit area, showed 

an increase in water level of about 8 feet in 2011. 

 

 Other wells have generally exhibited stable or slight increases in water level over 

time. 

 

The radius of influence from mine dewatering is greater in more easterly sections of the 

mine area simply because the Upper Underburden (as is the Mammoth coal) is confined 

to the east (toward axis of the syncline).  Another factor leading to this magnitude of 

drawdown is the degree of the Upper Underburden’s relative hydraulic connection to the 

Mammoth coal, which is also drawn down in the area.  Since most of the Underburden 

wells are screened in relatively shallower portions of the Underburden immediately 

beneath the Mammoth coal, there is less impedance and a more direct hydraulic 

connection to the Mammoth.  Thus, similarities of how the Upper Underburden wells 

and the Mammoth coal wells respond to mining should be anticipated. 

 

The magnitude and extent of drawdown in the Underburden to the south, and to the 

west, are very limited to non-existent.  The magnitude of drawdown for areas to the 

north of the mine is presently limited to a significant degree from the recharge 

associated with the shallow alluvium discussed previously.  In effect, groundwater levels 

in the Underburden actually increased (as opposed to being “drawdown”) north of the 

mine because of the above normal recharge that transpired in 2011.  

 

More discussion on projected future responses to LOM and thereafter is provided in 

Appendix 314-6. 
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3.4.5 Springs 

The locations of springs within the footprint of the life of mine boundary are shown on 

Figure 7 (314A).  

 

The discharge rates for springs in the immediate vicinity of the Amendment 3 boundary 

are shown in the hydrographs plotted on Figure 16-1 (314A) and Figure 16-2 (314A).   

More detailed hydrographs, and information about observation limitations for all springs 

in the LOM area are presented in the 2011 Annual Hydrology Report for the Bull 

Mountains Mine No. 1 (2012, Catena Consulting). 

 

Since spring flow rates are highly variable over time, semi-log plots were used to assist 

in visually presenting these rates.  The maximum spring flow documented from 2003 to 

2012 in the permit area, as shown in Figures 16-1 (314A) and 16-2 (314A), is 90 gpm 

(5/7/09) at spring 16365.  During most of 2011 and 2012 no flow measurements were 

possible at this spring, as the water was over the issue point. 

 

A majority of the springs shown on these figures either exhibited no flow from 2003 to 

the end of 2012 or occasional flow, i.e. not enough to develop a meaningful hydrograph.  

It is also worthwhile noting that the majority of springs for which a hydrograph is shown 

tended to be dry during most observation events extending from 2003 through most of 

2006.  The dry measurements over this latter period are likely due to the extended 

drought that occurred in the early 2000’s, as previously discussed.    No flow (dry) 

observations have been recorded for all springs which have been monitored since 2003.   

 

Flows have tended to increase in some of the springs in association with the greater 

precipitation since the late 2000s to present.   The spring flow response was most 

pronounced in 2011 (e.g., spring 17415 on the left of Figure 16-1 (314A)). 

 



APPENDIX 314-5                                                      Probable Hydrologic Consequences 

314-5-27 

Long-wall mining has progressed by springs 17415, 17115, 17145, 17165 and 17185.  

One spring, 17185, was deemed to have exhibited a short-term response based upon 

weekly flow monitoring conducted by SPE.  Mine staff on May 29, 2013 reported that 

flows dropped from prior weekly readings of 0.5 to 0.75 gpm to no flow as mining moved 

past this spring.  However, on June 3, 2013, flows were observed to recommence at a 

rate of 2 gpm.  Hence, any effects of mining on flow at this spring seem to have been 

temporary.   It should also be noted that this spring does have a history of frequent 

“zero” flow readings, so it is possible as well that this spring’s “zero” flow reading was 

not a direct result of mining activity.   In any event, there presently is no evidence or 

confirmation that there have been long-term adverse impacts to spring 17185 or other 

springs by current mining activity (see Attachment B).   More insights will be attained 

about the significance of long-wall mining with continued monitoring, and as this mining 

progresses beneath other springs with time.   

 

3.5 Observations – Groundwater Quality 

This sub-section provides a summary of accrued water quality data from 2003 through 

2011. 

 

Table 3 (314A) presents an overall summary of the groundwater quality characteristics 

of the four primary hydrogeologic units being evaluated in the Bull Mountains Mine area.  

Water quality statistics for this 2003-2011 period are also compared in this table to 

water quality statistics of the 1989-1991 baseline data reported in permit C1993017.  

This comparison shows that the water quality data from both observation periods are 

similar.  

 

Figures 18-1 (314A) through 18-4 (314A) provide both Piper and Stiff diagrams for the 

hydrogeologic units monitored.  These diagrams show recent major ion concentrations 

available for each well in the Bull Mountains area.  
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In order to evaluate the possibility of water quality impacts associated with mining 

activity, time series graphs were created using “indicator” parameters, Total Dissolved 

Solids (TDS), sulfate and chloride.  These times series are provided in Attachment C.  

This attachment subdivides the time series graphs into each hydrologic unit being 

evaluated.  These three analytes are used as “indicator” parameters as they often 

become elevated in response to disturbance from mining activity.  

 

Specific conductance (SC) data are used to classify groundwater as described in 

17.30.1006 and Circular DEQ-7 (DEQ-7) [October 2012 edition].  Table 4 (314A) 

presents these beneficial use classifications for groundwater.  For instance, if 

classification changes occur over time, say from Class II to III, and there is mining in the 

immediate vicinity, such a classification change could be deemed to be associated with 

mining activity.   Generally, groundwater in the vicinity of LOM area is either Class II or 

Class III.  More details regarding groundwater classification on a unit by unit basis 

follows in the subsections below.   

 

3.5.1 Alluvial Wells 

Figure 18-1 (314A) shows that the dominant anion in alluvial groundwater is sulfate, 

whereas the dominant cation is magnesium. The highest sulfate concentrations are 

present in groundwater near the western boundary of the mine permit area.   

 

Time series graphs for alluvial wells are included in the first part of Attachment C-1.   

Review of those graphs does not show any evidence of responses, or trends, which can 

be related to mining.  All alluvial wells showed increases in all three parameters (TDS, 

chloride, and sulfate) in 2011.  This response was observed both within, and outside of, 

the mine permit boundary.  This response is likely due to the abnormally high 

precipitation that occurred in 2011.  In effect, significant recharge through previously 

unsaturated media likely led to dissolution of inorganic constituents and resulted in the 

observed concentration increases. 
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Table 4 (314A) presents an overview of the DEQ-7 water quality standards andshows 

the beneficial use classifications for groundwater. Most alluvial monitoring well water in 

the mine area is Class II water.  Five wells within the permit area (BMP 26, BMP 27, 

BMP 32, BMP 45 and BMP 72), and two wells approximately 3 miles northeast of the 

mine (BMP 77 and BMP 93), yield water in 2011 defined as Class III water.  Well BMP 

62, which is located upgradient of the mine (eastern edge of the permit boundary), 

possesses Class I groundwater. 

 

One alluvial well sample (BMP 27) contained a nitrate plus nitrite nitrogen concentration 

in excess of the DEQ-7 standard of 10 mg/L.  No other exceedances of DEQ-7 

standards were observed for alluvial wells. 

 

In summary, based upon monitoring well information, there is no evidence of any mining 

related impacts to alluvium water quality in the vicinity of the Bull Mountains Mine No. 1.   

 

3.5.2 Overburden 

Figure 18-2 (314A) shows that sulfate and magnesium are the most dominant ions in 

Overburden groundwater. The Stiff diagrams show that wells BMP 63 and BMP 78 

possess the highest quality water. These two wells are the shallowest Overburden wells 

in the Bull Mountains mine area.  This is consistent with baseline evaluations which 

predicted increased mineralization within the Overburden with depth.  

 

Time series graphs are included in Attachment C-2 for the Overburden wells.  These 

graphs show that there are no persistent trends upward or downward in water quality.  

About half of these Overburden wells showed relatively higher chloride, sulfate and TDS 

concentrations in 2011. Again, a higher concentration spike in 2011 was observed in 

area Overburden wells irrespective of their location, either near, or remote from present 
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activities.   This response is likely due to the abnormally high precipitation that occurred 

in 2011.  In effect, significant recharge through previously unsaturated media likely led 

to dissolution of inorganic constituents and resulted in the concentration increases 

observed.  

   

On average, water from the Overburden wells is Class II water.  Three Overburden 

wells in the permit area (BMP 29, BMP 34 and BMP 73), and three wells near the 

eastern edge of the LOM boundary (BMP 22, BMP 81 and BMP118), contain Class III 

water.  Wells BMP 78, BMP 63 and BMP 13, all located east, and outside of the permit 

area, consistently show Class I groundwater. 

 

One Overburden well has shown concentrations in excess of DEQ-7 groundwater 

standards. The arsenic concentration in well BMP 10, located east of the current permit 

boundary, has been higher than the 0.01 mg/L standard. The highest arsenic 

concentration in this well was measured in 2006 (0.051 mg/L).  The source of this 

arsenic is unknown.  Since 2006, the arsenic concentration in this well has been 

decreasing.  By 2011, the arsenic concentration was below the laboratory detection 

limit. 

 

In summary, based upon monitoring well information, there is no evidence of any mining 

related impacts to Overburden water quality in the vicinity of the Bull Mountains Mine 

No. 1. 

 

3.5.3 Mammoth Coal 

Figure 18-3 (314A) shows that in the Mammoth coal groundwater, the most dominant 

anion is sulfate, whereas sodium is the most dominant cation. This is consistent with the 

general geochemistry of the groundwater in the area as described by Slagle et al. 

(1986). Slagle, et al, state that the shallow groundwater in the area, which is the first to 

receive recharge water from precipitation, is generally characterized by higher 
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concentrations of calcium, magnesium and bicarbonate. As the water percolates 

through the underlying hydrogeologic medium, sodium and sulfate concentrations 

typically increase. 

 

Time series graphs are included in Attachment C-3 for the Mammoth coal.  These show 

that there are no persistent trends upward or downward in water quality.  The average 

specific conductivity of water produced by Mammoth coal wells is higher relative to the 

alluvial and Overburden hydrogeologic units (Table 3 (314A)).  About one-half of the 

Mammoth coal wells produce Class II water, while the other one-half produce Class III 

water. The location of the wells with regard to the mine is not an apparent factor with 

respect to the water classification for beneficial use of the groundwater.  No 

exceedances of DEQ-7 standards were observed for any of the Mammoth coal wells. 

 

In summary, based groundwater quality data, there is no evidence of any mining related 

impacts to Mammoth coal water quality in the vicinity of the Bull Mountains Mine No. 1. 

 

3.5.4 Underburden 

Figure 18-4 (314A) shows that in the Underburden groundwater, the most dominant 

anion is sulfate, whereas, sodium and magnesium are the most dominant anions. As 

was the case for the alluvial wells, the highest sulfate concentrations exist near the 

western permit boundary. 

 

Time series graphs are included in Attachment C-4 for the Underburden.  These show 

that there are no persistent trends in water quality.  The average specific conductivity of 

water produced by Underburden wells is higher than for the overlying aquifers. About 

half of the Underburden wells exhibit Class II water, while the other half exhibit Class III 

water.  Class III water may not be suitable for watering all livestock. The location of the 

wells with respect to the mine has no bearing on the beneficial use class of the 
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groundwater that is present.  No exceedances of DEQ-7 standards are observed for any 

of the Underburden wells. 

 

In summary, based groundwater quality data, there is no evidence of any mining related 

impacts to Upper Underburden water quality in the vicinity of the Bull Mountains Mine 

No. 1. 

 

3.5.5 Springs 

Figure 18-5 (314A) shows a Piper diagram and individual Stiff diagrams for all springs in 

the permit area. The Piper diagram for all springs combined shows that, regardless of 

their location with respect to the mine, the most dominant anions are bicarbonate and 

sulfate, whereas magnesium is the most dominant cation. Compared to alluvial 

groundwater, the spring water is slightly richer in bicarbonate ions. According to Slagle 

et al. (1986), this is normal since shallow deposits in the area are being more directly 

recharged by precipitation, the net effect is water containing higher concentrations of 

calcium, magnesium and bicarbonate. The Stiff diagrams show that the bicarbonate 

concentrations in spring water are much less variable versus other ion concentrations 

observed in the springs. 

 

Time series graphs are included in Attachment C-5, spring section.  These show that 

there are no persistent trends in water quality.  About half of the springs in the Bull 

Mountains Mine area exhibited relatively higher chloride, sulfate and TDS 

concentrations in 2011. This increase in concentrations was observed throughout the 

area and these increases do not correlate to mining activity.   Rather, again, the spike in 

concentrations is due to the abnormally high precipitation events of May 2011.  

 

Table 5 (314A) provides a summary of the water quality statistics for the springs in the 

Bull Mountains area. This table demonstrates that the spring water quality data 
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collected in the 2003-2011 period are very similar to the baseline data collected in 1989-

1991.  

 

The average beneficial use class of the spring water is Class II.   Springs 16356 and 

16355 near the eastern edge of the permit area boundary generally yield Class I water.  

Several other springs in the vicinity of the eastern edge of the permit boundary (16135, 

16255, 71115, 72155) yield mainly Class I water.  Similarly, a few other springs north 

(41215) and south (81235, 81335) of the permit area produce Class I water. Springs 

that exhibit Class III water are all located outside the LOM boundary. 

 

A one-time lead concentration above the DEQ-7 standard was observed in spring 

41125 during April 2010. The lead concentration was below detection limit for all other 

samples taken from this spring. Two springs exhibited zinc concentrations above DEQ-7 

standards: 14785 located north of the permit area and 81185 located south of the permit 

area.  The spring baseline data from the 1989-1991 period reported in permit C1993017 

indicate that elevated zinc concentrations in springs are not uncommon in the area. No 

other exceedances of DEQ-7 standards were observed in other spring water samples. 

 

In summary, based upon water quality sampling data, there is no evidence of any 

mining related impacts to spring water quality in the vicinity of the Bull Mountains Mine 

No. 1. 

 

3.6 Groundwater Use Supplement 

The wells, springs (including springs which have ponds associated with them), and 

ponds not associated with springs have been identified within the Bull Mountains Mine 

No. 1 study area as shown on Maps 304(5)-3 and 304(5)-2, respectively.  Those that 

have active water rights are tabulated in Tables 304(5)-4 and 304(6)-28. 

 



APPENDIX 314-5                                                      Probable Hydrologic Consequences 

314-5-34 

3.6.1 Added Private Wells 

 A private well inventory is provided on Map 304(5)-3 which shows wells constructed in 

the area of the mine.  In order to determine if any additional wells had been completed 

since the permit was issued, the Montana Bureau of Mines and Geology Groundwater 

Information Center Database was reviewed.  According to information in that database, 

there are nine additional wells.  Those wells are shown on Figure 17 (314A).  Details 

about these wells are provided in Attachment D. 

 

3.6.2 Mine Supply Wells 

Groundwater supply sources in the vicinity of the mine include wells constructed in 

relatively deeper portions of the Underburden, and industrial wells constructed into the 

Mississipian Madison Formation.   Discussion about these wells is given below.   

 

3.6.2.1 Office Supply Well 

A public water supply (PWS) well for mine offices and locker room showers (Office Well) 

was installed in the summer of 2009.   The Office Well was permitted through the DEQ 

and the PWS system number is 04676.   SPE was assisted in well construction, 

permitting, and testing by Hydrometrics, Inc.  A new monitoring well, well 62614-100-UB 

(now termed BMP 121) was drilled and completed in the same sandstone unit to 

monitor for any changes in groundwater levels that could occur at the mine, and 

possibly between the mine and nearby private wells (See Figure 19 (314A)).  Well logs 

for both the Office Supply Well and 62614-100-UB are provided in Attachment E.  The 

Office Well is screened at a depth from 356 to 396 feet below ground surface.  It taps a 

fine-grained sandstone in a relatively deeper section of the Underburden that extends 

from 355 to 405 feet below ground surface.  

 

The daily average pumping rate for the Office Well is projected as 6 gpm.   A 24-hour  

pumping test on this well was conducted at an average rate of 9.5 gpm.  The 
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transmissivity and hydraulic conductivity were respectively 191 ft2/d and 3.82 ft/d.  The 

storativity was determined to be 3.16 x 10-4 indicating a confined aquifer.  

 

The depth to water at the start of Office Well water use was 308.70 feet in August 2009.  

The depth to water on December 21, 2011 was 311.14 feet.   Hence, the net water level 

change to date in BMP 121, since the Office Well was put into use, is a decline of 2.44 

feet (refer to Figure 15-4 (314A)).   Most of the observed change occurred prior to June, 

2010.  Since June, 2010, water levels have remained relatively steady.  Given that this 

well is relatively close to mining operations when compared to domestic wells tapping 

the same aquifer in the region, drawdown in domestic wells should be substantially less 

than 2.44 feet.  As a result, it is considered highly unlikely that any properly constructed 

domestic well completed in the same aquifer as the Office Well could be adversely 

impacted by Office Well pumping. 

 

It is noted that there are other potential considerations with regard to the deeper 

Underburden groundwater supply that need assessment.  These include the following: 

 Areal extent of the productive horizon; and 

 Plans to use this portion of the Underburden to supply mitigation water for 

livestock, domestic use, and also for wetland and streamflow mitigation purposes 

if mitigation is required. 

While the evidence to date suggest that the deeper Underburden aquifer has the 

characteristics to meet existing demands, what is not so clear is does that aquifer have 

the capacity to provide full-scale mitigation water for wetland and stream reaches.  For 

instance, depending upon the degree of impact to springs and stream reaches, flows 

exceeding 100 gpm may be required to full-fill existing mitigation plans.  The relative 

degree of impacts and/or consquences of demands of this magnitude has not been 

previously assessed.   Hence, a followup or expanded investigation of the deeper 

Underburden aquifer is warranted and recommended as described in Attachment 3M of 

Appendix 314-6. 
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3.6.2.2 Madison Formation Process Supply Wells 

Three Madison wells have been used to supply industrial water for the mine.  One of the 

Madison Wells #1 is damaged and is no longer used.  The two wells actively used are 

Madison Wells #2 and #3.   

 

The depth of these wells is very significant as they are completed at depths over 8,000 

feet below ground surface.  These wells tap water from the Madison Group and are 

isolated from shallower groundwater by multiple confining layers.  

 

The combined total average pumping rate for Madison Wells #2 and #3 in year 2010 

was 358 gallons per minute (gpm).  

 

The groundwater from these wells is not suitable for potable purposes as it contains 

high hydrogen sulfide concentrations, elevated fluoride and radionuclides.   Also, the 

water is geothermal with temperatures of the water being very high with a field 

measured temperature of 165.4 oF (Madison Well #2).  Attachment E provides a 

laboratory report from a Madison Well #2 well water sample.     

 

The hydrogen sulfide concentrations are treated at the mine through an aeration pond 

designated as the Madison Pond.  Once the hydrogen sulfide levels (vapors) are at an 

acceptable level, the water is used for equipment cooling, dust suppression, and coal 

processing, etc.  Any excess water is pumped back into the Madison pond for recycling 

purposes.  Any on-site residual water ultimately ends up in the coal processing waste 

disposal area which serves to contain waste that is compacted to 90 percent.  None of 

the Madison water is discharged to surface waters. 
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4.0 SURFACE WATER 

A detailed discussion of surface water is provided in Addendum 5 Section 304(1)f 

Hydrologic and Geologic Description of the baseline studies.   A brief synopsis of this 

section is provided below. 

 

The Bull Mountains mine is situated near the drainage divide between the Yellowstone 

River and Musselshell River basins.  A majority of the drainage beneath the LOM 

boundaries is within the Musselshell River drainage.   

 

Most of the Bull Mountains No. 1 lies within the Rehder Creek drainage which 

encompasses an area of about 23.1 square miles.  More limited portions of the mine 

overlie the Fattig Creek drainage.  Both Rehder Creek and Fattig Creek are tributary to 

the Musselshell River.  Portions of Railroad Creek, Pompey’s Pillar Creek and Razor 

Creek drainages lie beneath southern/southeastern portions of the proposed LOM 

footprint.  These latter three drainages are tributary to the Yellowstone River.  The sub-

drainages relevant to each of these drainages are shown in see Figure 20 (314A).  

 

All these sub-drainages are ephemeral, typically showing little flow, except in instances 

of significant precipitation and runoff.  Although very limited reaches of some of these 

drainages do contain water, this water typically is sourced by spring flow which 

originates from perched zones, such as a weathered fractured rock interface.   Whether 

the surface expression of flow meets the definition of an intermittent or ephemeral 

waterbody is a regulatory determination made by the Water Quality Standards Section 

of the DEQ.   Baseline studies identified 57 ponds and twelve permanent surface water 

monitoring sites which are indicated on Figure 21 (314A). 
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4.1 Observations – Hydrologic 

4.1.1 Ponds 

A majority of pond observations exhibited dry conditions during the monitoring interval 

extending from 2003 through 2011.  A majority of those showing some flow only 

manifested it recently in response to the May 2011 precipitation events.  Hence, 

meaningful hydrographs could not be developed in such instances.   A summary of the 

hydrograph information for ponds is presented on Figure 21 (314A). 

 

A potential factor contributing to the lack of flow at the ponds for much of the period 

from 2003 to 2011 was the extended drought which ended in about 2006. 

 

As there was a lack of flow and water in the ponds, there are limited pond water quality 

data as well.  Only two ponds, 52227 and 93157, had sufficient data to create indicator 

parameter time series which are provided at the end of Attachment C.  The results of 

those time series also showed an increase or spike in dissolved constituents in 2011 in 

response to the May 2011 precipitation events. 

 

4.1.2 Streams 

Monitoring of the stream reaches showed limited flow data that were collected within the 

LOM area from 2003 to 2012.  Figure 22 (314A) shows the hydrographs for three 

stations at which continuous flow data are collected.  The hydrographs illustrate the 

ephemeral nature of streamflow at these locations.  Again, much of the lack of flow 

through much of the 2000s time frame can be attributed to drought conditions.  

However, there are some streamflow measurement issues which need to be resolved 

which may have affected the frequency of documented flow events. 

 

Recent surface water quality data are presented in Table 6 (314A).   Table 6 (314A) 

also gives a statistical summary of stream water quality data collected in the Bull 
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Mountains mine area from 1989 to 1991.  These baseline data statistics were calculated 

from 10 water quality samples collected at 8 sites, one of which was site 71426.     

 

Since the recent stream water samples were not taken in the vicinity of mining activities, 

all surface water quality data presented in Table 6 (314A) are considered representative 

of baseline conditions.  The recorded range of total dissolved solids concentrations, 

suspended solids concentrations (TSS) and specific conductivity values illustrates the 

high variability of stream water quality in the vicinity of the LOM.  An example is the TSS 

concentration at station 53796, which varies from below detection limit to 17,500 mg/L.  

The variability in stream water quality is likely related to the ephemeral nature of stream 

flow described above.    

 

Baseline arsenic, barium, cadmium, chromium, lead and nickel concentrations in excess 

of the DEQ-7 human health standards for surface water have been observed at one or 

more of the monitored streams sites.  Note that with the exception of the arsenic and 

mercury standards, DEQ-7 standards for aquatic life are lower than the human health 

standards (Table 4 (314A)). 
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5.0 SUMMARY OF OBSERVATIONS 

This section summarizes the observations to date and assesses their relevance to 

predicting probable hydrologic consequences.  

 

5.1 Quantitative Hydrology 

5.1.1 Springs 

Long-wall mining has just recently progressed by springs 17415, 17115, 17145, 17156 

and 18175.  Presently, there is no confirmation that flows in the springs that have been 

mined under have been adversely impacted (see Attachment B).  More insights will be 

attained about the significance of long-wall mining with continued monitoring and as 

mining progresses beneath other springs.   

 

5.1.2 Alluvium 

There is presently no evidence that water levels in the alluvium have been affected by 

mining.  Although long-wall mining has passed beneath alluvial deposits, these deposits 

are generally unsaturated.  Presently, the mining has not progressed to the point where 

saturated alluvium is prevalent.  Hence, impacts to alluvium would not have been 

anticipated to occur to date.  Attachment F, Figure F-1, provides a comparison of recent 

versus baseline mapping of the alluvium.  This figure shows that there is a great deal of 

similarity between current and baseline observations.   

 

5.1.3 Overburden Impacts 

Draining or leakage from the Overburden has been observed using recent water level 

observations at wells BMP 60 and BMP 90.  The decline in water levels in these 

Overburden wells indicates drainage likely associated with the underlying fragmented 

zone.  However, more recently, water levels in these Overburden wells have shown 

recovery.  Attachment F, Figure F-2, provides a comparison of recent versus baseline 
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mapping of the Overburden (sandstone above the Mesa coal).  This figure shows that 

there is a great deal of similarity between current and baseline observations.   

  

5.1.4 Mammoth Coal Impacts 

The most significant drawdowns, and the greatest radius of influence, have been 

observed in the Mammoth coal. The down-gradient impacts have been limited.  These 

down-gradient impacts were affected by recharge associated with the above normal 

recharge in 2011 from the alluvial deposits.   

 

Attachment F (Figure F-3) provides a comparison of recent (2004) potentiometric head 

mapping compared to baseline mapping for the Mammoth coal.  A comparison of these 

maps demonstrates that some drawdown in the Mammoth coal had occurred by 2004 in 

association with a combination of the historic mining (from 1991 to 1997) and with the 

resumption of mining activities in 2003.  Drawdown in the Mammoth coal from 2004 to 

2011 in response to recent mining was discussed in Section 3.4.3 and is shown on 

Figure 14-3 (314A). 

  

5.1.5 Underburden Impacts 

Observations at deep Underburden observation well, BMP 121, indicate that drawdown 

near the mine from office and bathhouse use is about 2.4 feet since pumping began in 

2009.  This change is consistent with drawdown that would be expected from pumping 

the Office supply well.  Water levels in BMP-121 stabilized in 2010 and have remained 

relatively steady since then.  The lack of drawdown at BMP-121 also provides evidence 

that the effects of Office supply well pumping and Mammoth coal mining have not 

affected the deeper Underburden aquifer.  Nonetheless, based upon the significance of 

this deep Underburden aquifer to serve as the primary water source in the vicinity of the 

Bull Mountain Mine, and the plans to use this same aquifer as a primary mitigation 

source as necessary, additional hydrogeologic investigations and aquifer hydraulic 

characterizations are warranted and planned as set forth in Appendix 314-6 
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(Attachment 3M).  In effect, if this aquifer is to be used to serve the existing uses, and 

also to serve potentially as a mitigation sources, a better understanding of its overall 

capacity to meet existing and potential future demands is necessary.   

  

5.1.6 Shallow Underburden 

Physical observations made by Nicklin Earth & Water, Inc. during two underground 

mine visits indicate that little water is being contributed from the Underburden to mine 

gate roads.  Rather, most water is being contributed from the Mammoth coal, and to a 

lesser degree, from the Overburden above the gate roads.  It is noted that the 

potentiometric head in the shallow Underburden does respond to mining of Mammoth 

coal.  This response is likely associated with relatively direct hydraulic communication 

between the Mammoth coal and the immediately underlying Underburden.   

 

Attachment F (Figure F-4) provides a comparison of (2004) potentiometric head 

mapping compared to baseline mapping for the shallow Underburden.  A comparison of 

these maps demonstrates that some drawdown in the shallow Underburden had 

occurred by 2004 in association with a combination of the historic mining (from 1991 to 

1997) and with the resumption of mining activities in 2003.  Drawdown in the 

Underburden from 2004 to 2011 in response to recent mining was discussed in Section 

3.4.4 and is shown on Figure 15-3 (314A). 

  

5.1.7 Streamflow 

Runoff in the permit area occurs in direct response to significant precipitation events.  

Given the lack of response of alluvial wells to mining activity to date, and given that the 

alluvial water does not contribute to streamflow, there is no basis to conclude that 

stream flows have been affected by mining activity performed to date.    
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5.2 Water Quality 

5.2.1 Surface Water 

There is presently no evidence of surface water quality impacts associated with mining.   

 

5.2.2 Groundwater 

Presently, there is no evidence of a degradation of water quality that can be attributed to 

mining for any of the hydrogeologic units and springs monitored to date.  However, 

more monitoring in the future will provide additional insights of the potential effects on 

groundwater quality as mining progresses.  
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6.0 PROBABLE HYDROLOGIC CONSEQUENCES 

Subsidence associated with the underground mine has occurred and will continue as 

the mine expands.  Also, dewatering occurs with the construction of gate roads and the 

long wall panel mining.  These facets of the mine operation will lead to transitions in 

both groundwater quality and quantity.  

 

6.1 Potential for Impacts to Hydrologic Balance 

Mining activity will alter the hydrologic balance as mine drainage occurs as a result of 

both construction of gate roads and advancement of long wall panels.  Impacts on 

groundwater flow due to mine subsidence are expected to be focused primarily in the 

fragmented zone. The shallow bedrock aquifer system may be isolated from the 

drainage to the mine by shales and other low permeability lithologies, especially in 

areas of greater overburden thickness.  Hence, impacts on recharge are expected to be 

limited.  The mine will receive some inflow from the underburden, and intercept some 

recharge to the underburden, but effects on the underburden aquifers should be limited. 

 

The net effect of the mine dewatering will be a net temporal reduction of groundwater 

storage resulting from drawdown during mining.  A majority of this reduction will occur in 

the immediate vicinity of the mine.  After mining ceases, there will be a gradual recovery 

of groundwater storage with time.  Following recovery, there will be a net redistribution 

of aquifer storage, primarily where the Mammoth coal is replaced by mine gob.  There 

will also tend to be a long-term reduction in groundwater storage in the shallow 

Underburden in areas proximate to the mine to the south, east and west.  Areas to the 

north of the mine will tend to fully recover storage, and will likely see an increase in 

groundwater storage.  Simulation efforts provided in Appendix 314-6 provide more 

details and the basis for the inferences described heretofore. 
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Some draining of "perched" zones aquifers may occur, which could result in variable 

impacts to some spring sources in the area. Since this potential is difficult to quantify, 

extensive monitoring of the springs is being conducted and will continue be conducted 

throughout the life-of-mine. An evaluation of the potential impact to springs is found 

within Section 6.5.1. 

 

With regard to the hydrologic balance of the shallow alluvium, it is likely to remain the 

same both before, during and after mining.  Any flows in this shallow alluvium are 

largely dependent upon precipitation and runoff events which are independent of mining 

activity.  There is the potential for some localized and very limited effects if a 

subsidence fracture causes a localized depression in the alluvium.  However, when the 

drainage is considered as a whole, this potential impact is considered to be 

immeasurably small. 

 

There is potential that groundwater flow within the alluvium downgradient of the mine 

could be reduced to a very limited degree owing to the apparent direct hydraulic 

connection between the alluvium and the underlying Mammoth coal.  However, many 

portions of this alluvium tend to be dry so that any such affects are likely to be isolated.   

 

If monitoring indicates that water levels drop substantially in the shallow aquifer system 

downstream from mining and such changes would lead to an adverse impact, the 

permittee will consult with the Department regarding a need to replenish the water.   

 

Surface disturbances will be minimal due to the use of underground mining methods. 

Recharge in the vicinity of the mine will remain approximately the same as before 

mining.  There is the possibility of some increase in recharge capacity associated with 

fracturing or subsidence cracks appearing in shallow Overburden deposits within long-

wall subsidence areas.    It is anticipated that through time, any limited or localized 
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increase in recharge will likely dissipate with time as the fractures “heal”, reseal, or are 

reclaimed.  

 

There may be some very localized increases in recharge associated with detention 

ponds in some instances and localized decreases associated with structures, pond 

liners, etc., in the facilities area.  However, the use of approved of approved reclamation 

practices such as regrading and revegetation will restore near-natural recharge 

conditions.  However, even in the short or long term, any such changes are 

inconsequential when the overall hydrologic balance is considered.  In effect, recharge 

capacities should suffer no adverse impact due to mining activity at the Bull Mountains 

Mine No. 1. 

 

In summary, it is very unlikely that recharge rates would decrease at any time during 

operational or post-mining activities.   

 

The surface water budget will not be adversely affected given the fact that the mine is 

underground.  There will be a temporary detention/retention of surface water runoff 

associated with sediment control structures and ponds placed at the mine.  However, 

their relative significance on the surface water flow budget is not, and will not be 

detectable when the watershed drainages are considered as a whole during mining.  

Following mining, such control structures will be reclaimed in accordance with 

requirements of MDEQ.  Hence, after mining, there will be no detectable/measurable 

difference for hydrologic budget from the perspective of surface water flow. 

 

In summary, the overall hydrologic balance changes that will accrue at the mine are 

limited primarily to temporal changes in groundwater storage.  Storage will recover over 

time, although it will be redistributed as a result of hydraulic changes of the mine gob 

and underground workings when compared to the Mammoth coal and the 

adjacent/overlying Overburden.  None of these changes are anticipated to cause 
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adverse affects to existing users.  However, if such adverse affects do arise, SPE is 

committed to mitigating impacts and will coordinate with DEQ accordingly as to the 

appropriate mitigation approach. 

 

6.2 Potential for Impacts to Groundwater Quality 

The quality of groundwater that does not come in contact with the highly fractured rocks 

immediately above the mined out area or the gob (mine waste) should not be affected 

by mining.  Based upon analysis of observed data collected to date and described in 

Section 3.5, there is no evidence that groundwater quality has been affected by mining 

activity in the Overburden, Mammoth coal or Underburden.   Any impacts to the 

groundwater quality are anticipated to be limited to the mine gob, and perhaps, to a 

limited portion of the upper Underburden that is in direct hydraulic communication with 

the mine gob.   

 

No significant change in acidity is anticipated to occur in the operational or post-mining 

groundwater resources in the Bull Mountains Mine No. 1 permit, mine plan, and down-

gradient areas. A general increase in total dissolved solids, sodium and sulfate 

concentration is anticipated in the groundwater that flows through the gob and 

potentially in the highly fractured zones immediately above the mined out area; 

however, groundwater quality will continue to be suitable for the current and post-mining 

uses of watering livestock and wildlife. These changes will result primarily from chemical 

reactions that may occur as the fragmentation and collapse of the overburden expose 

new mineral surfaces to oxygen and groundwater.  Some portions of the mine gob will 

become resaturated.  However other portions of the mine gob are predicted to remain 

unsaturated even after mining (refer to Appendix 314-6).  Hence, exposure of 

fragmented facies to oxidizing conditions are predicted to occur well into the future after 

mining. 
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6.2.1 Montana Bureau of Mines and Geology Assessments 

Some of the better data to indicate the probable quality of post-mining water has been 

obtained from a study conducted by the Montana Bureau of Mines and Geology (Reiten 

and Wheaton, 1989; Wheaton and Van Voast, 1989). They conducted a hydrogeologic 

reconnaissance of abandoned underground coal mines near Roundup, Montana to 

investigate the potential for beneficial development of the waters contained in these 

mines. The results of this study to date indicate that water in the abandoned mines is 

predominantly sodium-sulfate type with calculated dissolved solids ranging from 1,325 

to 5,155 mg/L (refer to Table 314-16 of 17.24.314).   Historical water quality data from 

several mines indicate that dissolved solids, sodium and sulfate concentrations have 

steadily increased over time while calcium and bicarbonate have decreased. No acidic 

waters were encountered in any of the mines sampled, and the pH of the water samples 

ranged from 7.2 to 8.2. 

 

The results of paste extracts from overburden samples from the study area and 

groundwater analyses from baseline monitoring of Mammoth coal and lower overburden 

wells were evaluated. Table 314-18 (17.24.314) summarizes these results. Table 314-

18 also presents, for comparison, the postmining concentrations predicted by 

Thompson (1982) in his study of the Bull Mountains area. Thompson also used 

saturated paste extracts for his predictions. There is a good correlation between the 

ionic concentrations predicted by the current study and the Thompson study (Table 314-

18, 17.24.314). 

 

The paste extract predictions and the existing mine water quality data in the Roundup 

area both suggest that TDS, sodium and sulfate concentrations in the groundwater of 

the mine workings will increase following mining. The paste extract predictions are 

reasonably consistent with actual mine water quality measurements fromexisting mines, 

although a few of the mines show higher TDS, sodium and sulfate. 
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6.2.2 Potential Applicability of Other Mining – Powder River Basin 

Another possible means of projecting future concentrations is to evaluate water quality 

transitions at surface coal mines the Powder River Basin.  The baseline water quality 

characteristics of the overburden groundwater at Bull Mountains mine are similar to 

those observed in other overburden wells throughout the Powder River basin.   For 

instance, Keith Thompson (1982) reported that the median specific conductance from 

groundwater in the Bull Mountains area, 1,880 umho/cm, is slightly lower than what is 

observed in the Birney-Decker and Colstrip area which were defined as 2,250 and 

2,100 umhos/cm respectively. 

 

It is conceived as likely that the level of disturbance associated with surface mines is 

much more significant when compared to formation collapse/fragmentation from 

subsidence which is the primary mechanism leading to mine gob at the Bull Mountain 

Mine.  Hence, if coal surface mines are to be used as an indicator to project transitions 

in water quality at the Bull Mountain Mine, such indicators should be considered to be 

very conservative predictions. 

 

A recent analysis of water quality transitions comparing overburden water quality to 

resulting mine spoils groundwater was conducted for the Rosebud Mine at mine areas 

designated as Area A, Area B, and Area C by NE&W (2012).  For purposes of 

assessment in the Bull Mountain Case, the analysis from Areas A, B, and C of the 

Rosebud Mine were composited.  A relative ratio of spoils water quality to overburden 

water quality was developed and the results are given below for selected analytes:   

 Total Dissolved Solids (1.9 times as high in spoil groundwater compared 

to overburden baseline) 

 Specific Conductance (1.7 times as high) 

 Sulfate (2.046 times as high) 

 Sodium (1.5 times as high) 

 Calcium (2.4 times as high) 
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 Magnesium (1.8 times as high) 

 Chloride (2.7 times as high). 

In the case of the Bull Mountain Mine (see Table 3 (314A)), the following are the mean 

values of the same analytes for Overburden (prior to mine impacts):  

 TDS (mg/l):     1,115 

 Specific Conductance (uhmos/cm): 1,588 uhmos/cm  

 Sulfate (mg/l):       470 

 Sodium (mg/L)       169 

 Calcium (mg/L)          77 

 Magnesium (mg/L)          90 

 Chloride (mg/l):           8 

Applying the ratios of the prior paragraph, and assuming that they represent a “worst-

case” projection of future mine gob water quality, then the following are the resulting 

estimates at the Bull Mountain Mine (values rounded off): 

 TDS :     2,100 mg/l 

 Specific Conductance:   2,700 uhmos/cm 

 Sulfate:        900 mg/l 

 Sodium:        250 mg/l 

 Calcium:        190 mg/l 

 Magnesium        160 mg/l 

 Chloride:          20 mg/l 

 

The TDS projections made using the above methodology can be compared as well to 

investigations conducted by the MBMG (Reiten and Wheaton) who found that 

concentrations for TDS concentrations in mine water samples ranged from 793 mg/L to 

2,530 mg/L, with an average value of 1,324 mg/L.   Note that this MBMG investigation 

focused on the Roundup Coal which is stratigraphically beneath the Mammoth coal.  It 

is obvious that if the Rosebud Coal Mine analogy is used, it clearly should be treated as 

a “worst-case” scenario. 
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6.2.3 Implications of Madison Well Process Water 

Another factor to consider in the Bull Mountain Mine is the use of Madison Formation 

water as part of the coal mining process.  The groundwater from the Madison wells is 

not suitable for potable purposes as it contains high hydrogen sulfide concentrations, 

elevated fluoride and radionuclides.   In order to eliminate the high hydrogen sulfide 

concentrations, the pumped water is subjected to aeration in a storage pond.  Hence, 

hydrogen sulfide is eliminated as a potential issue in the mine gob after mining.  Once 

the hydrogen sulfide has been removed during aeration, the Madison groundwater is 

then pumped into the mine for coal dust control/processing.   

 

With regard to the implications to the mine gob water quality, it is noted that a 

substantial fraction of this Madison process water becomes entrained in the coal as it is 

removed from the mine.  Much of the entrained water is hygroscopic and other fractions 

are retained in the processed coal voids.  It is expected that only very small quantities of 

Madison water will be left in the mine after mining is completed as the process water is 

captured via sumps and either recycled for use, or transferred to the WMU.  Any water 

that remains would contain elevated fluoride and radionuclides.  However, the 

significance of remaining fractions must be kept in perspective as described below: 

 Residual fractions of Madison water that remain after processing, and after 

mining, will be limited to gate roads since that is where water is used, captured, 

detained, and or recycled. The gate road floors constitute about 5 percent of the 

overall areal space of the mine footprint (includes longwalls, pillars and gate 

roads combined). 

 It is projected that very limited portions of the gate road floors would ultimately 

retain Madison water after mining ceases.  However, as a simple illustration, let it 

be assumed that less than two inches of gate road floor detritus will be saturated 

with Madison water which should be very conservative given that most water is 

pumped out during mining.  As a point of emphasis, there is no evidence that two 

inches of saturated material would arise in association with residual Madison 
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water.  The main purpose of this calculation is to illustrate the relative 

significance of residual amounts of Madison water from a water quality 

perspective.  Under this assumption, the net volume compared to the saturated 

thickness of the Mammoth coal (pre-mine) would constitute about 2 percent of 

that volume of the Mammoth coal along the gate roads.   

 

Given that most of the coal resides outside the gate roads, the net percentage of 

Madison water compared to the overall volume of water filling the total mine gob voids 

would constitute less than 0.1 percent.   Thus, it is deemed that any changes water 

quality attributable to the presence of Madison water would be inconsequential and too 

small to detect analytically. 

 

6.2.4 Projections of Water Use Classifications 

Given that the water in the mines in the Roundup area has tended to show a general 

degradation in water quality over time, it is likely that a similar degradation of water 

quality, such as increased TDS and sulfate, will occur during the operation of the Bull 

Mountain No. 1 Mine. Overall long term effects on groundwater quality will depend to a 

large extent on the degree of groundwater flow through the collapsed mine workings. 

Postmining groundwater quality within the collapsed zone will probably stabilize at a 

slightly degraded level compared with baseline coal quality unless the mine water is 

periodically pumped or otherwise removed. 

 

Presently, the pre-mine mean groundwater water quality (Table 5 (314A)) exceeds 

sulfate and total dissolved solids standards for livestock (Attachment G).  The 

groundwater generally classifies as either Class II or Class III groundwater.   This will be 

the case after mining.  However, there is potential that some of this groundwater will 

change from a Class II to a Class III designation.  On this basis, post-mining 

groundwater quality will fall within either the Class II or Class III designation of the State 

(Table 4 (314A)).  The groundwater for either classification would also be suitable for 

livestock watering (See Attachment G). 
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6.2.5 Trace Elements – DEQ-7 Standards 

An evaluation of the project specific database reveals that the only observations that 

exceed DEQ-7 human health standards are the following locations: 

 BMP010 [overburden well] (arsenic has been observed to range from 

0.005 to 0.051 mg/l).  It is noted that these arsenic concentrations are 

declining over time and they are presently below the DEQ-7 standard of 

0.01 mg/l.  In addition, the elevated arsenic concentrations were observed 

to preceed any mining activity at this well location. 

 BMP027 [alluvial well] (nitrogen at nitrate was observed at 23.8 mg/l when 

measured in October 2011).  This well is located at the west edge of the 

permit but in an area that is not affected by long-wall mining.   

  

Generally, with the aforementioned exceptions, groundwater quality meets DEQ-7 

standards.  It is anticipated that there will be some increase in trace element 

concentrations within the mine gob.  However, given that trace elements to date tend to 

be far below DEQ-7 standards, there presently is no basis to assume that the overall 

groundwater quality will be degraded by proposed mining to the point it exceeds 

standards.   

 

6.2.6 Groundwater Quality Transitions with Time 

The rate of groundwater quality transitions over time is difficult to project owing to the 

complex hydrogeochemical reactions that are involved as the groundwater level 

recovery commences.   These transitions may be tempered to some degree by the fact 

that the Overburden that serves as the mine gob was previously saturated in many 

portions of the mine.  Groundwater will tend to move freely at first through the gob as a 

result of its relatively higher permeability than the native stratum that was displaced 

(Mammoth coal).  However, as this groundwater reaches the native strata at the mine 

boundary, groundwater will tend to seep very slowly outside the mine area, which in turn 
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will retard the rate of flow in upgradient portions of the mine gob.  In essence, ultimately 

a new hydrodynamic and hydrogeochemical equilibrium will eventually be established.   

This time frame cannot be reliably predicted because of the overall system complexity.  

It is anticipated that early water quality observations in the mine will be comparatively 

more degraded than later water quality.  As recharge occurs over time, or as water 

contributes to the mine gob, a relative gradual improvement in water quality is 

anticipated. 

 

6.2.7 Potential for Mine Pooling and Transport Outside LOM 

Some degree of mine pooling is likely to occur following the cessation of mining activity 

and mine dewatering.  The actual degree of pooling will in large part depend upon the 

nature of the hydraulic properties of the mine gob as well as the integrity of the mine 

gate roads following mining.  Presently, the mine gate roads have tended to remain 

relatively intact.  Hence, if they main relatively intact into the future, then there will likely 

be increased mine pooling, or groundwater levels in northern portions of the mine will 

tend to be greater over time than would have transpired had these gate roads 

collapsed.   Two model simulations in an attempt to “bracket” this uncertainty (see 

Appendix 314-6).  One scenario (Scenario 1) assumes the gate roads collapse.  The 

other scenario (Scenario 2) assumes that the gate roads remain intact.  It may well be 

that some gate roads remain intact and yet others collapse into the future.  It is also 

possible that gate road collapsing will occur gradually over time.  In any event, Scenario 

2 simulations project the greater degree of mine pooling in the event the roads remain 

intact.  Based upon the limiting assumptions inherent in that modeling effort, the 

simulated mine pool elevation is projected to be within 5 feet of the mine portal invert 50 

years into the future. 

 

In the event that the mine pool elevations ultimately exceed the mine portal invert, any 

flows leaving the mine portal would pool or pond outside the portal entry.  It is highly 

unlikely that groundwater flow could enter PM Draw as surface water flow since any 

pending pool would have to reach an elevation exceeding about 3864 feet.  This is 
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because a local ridge (about 3864 feet) exists between the mine portal area depression 

and PM Draw.  Furthermore, the bounding geologic medium between this depression 

and PM Draw consists of low permeability upper Underburden.  Hence, no potential 

impacts on the hydrologic balance of PM Draw are expected in association with mine 

portal discharge.  In the improbable event that ponding increased to a level where 

surface water flow into PM Draw would be pending or occurring, SPE would coordinate 

with DEQ as to a proper course of action.  Such action options could include 

implementation of water treatment depending upon the nature of the mine gob water 

quality and/or additional containment measures as necessary. 

 

 

The model simulation results shown in Figure 13M of Appendix 314-6 predict that a 

majority of the simulated head increase from mine pooling (Scenario 2) will occur in 

northern portions of the mine.  Near the northern border/edge of the LOM boundary, this 

increase is predicted to be about 20 feet compared to base line or modeled steady state 

conditions.  This simulated increase in water level dissipates quickly with distance from 

mined areas as the undisturbed strata tend to have very low hydraulic conductivity.  

These same simulations predict that increases in Mammoth coal water levels near 

Mammoth coal outcrops/subcrops that are relatively remote from the mined areas 

should be very limited.  This would also indicate that issuance of new springs at these 

outcrops are unlikely to occur.  If they do, the rates would likely be very small and 

involve seeps as opposed to springs.  Given their remoteness from the mined areas, if 

seeps do arise, any water quality impact associated with mine gob is considered highly 

unlikely to occur.   

 

In terms of the alluvial deposits north of the mine, the relative contribution of the 

bedrock (e.g., Mammoth coal) to the much more permeable alluvium is very low.  In 

essence, from an overall water budget perspective, it is deemed that the relative 

contribution of water from any sub-cropping Mammoth coal would be inconsequential. 
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The manner the mine gob resaturates is significant from a water quality perspective.  

The primary issue here is deemed that if greater mine pooling occurs, it will increase the 

likelihood that mine pool water will be transported from the northern edge of mined 

areas.  However, this will be limited by the hydraulic properties of the undisturbed strata 

and the adsorption and desorption (sorptive) properties of that medium. Given the very 

low hydraulic conductivity of the consolidated media bounding the mined areas, any 

such transport will occur very slowly over time.    

 

A conservative means of evaluating the potential transitions in groundwater quality 

outside the mined portions of the Bull Mountain Mine is to utilize particle tracking based 

upon the simulation modeling effort defined in Appendix 314-6.  It is considered 

conservative for the reason that it neglects to account for sorptive properties of the 

geologic media.  Such sorptive properties typically lead to a reduced rate of transport or 

a retardance of inorganic constituents.  See Section 4.1.6 of and Figure 14M from that 

report for additional information.   Again, the degree or rate of transport is projected to 

be a function of the degree of pooling that occurs after mining is completed.    The 

particle tracking results predict that in the case of gate roads collapsing (Scenario 1) 

that the extent of transport will be substantially less than what would occur if these 

same gate roads were to remain intact (Scenario 2).  

 

In the case of Scenario 1, groundwater leaving the mine workings is predicted to  

remain well within the LOM permit boundary at the end of 50 years (see Figure 14M – 

upper panel).  In the case of Scenario 2, a few model tracking particles were observed 

to move just outside the mine LOM boundary (Figure 14M – lower panel).  

 

There are several other factors that need to be reiterated in the cases of both Scenarios 

1 and 2 and these are the following: 
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 Particle tracking simply tracks the predicted groundwater flow direction and the 

travel distance that particle travels over time.  

 Particle tracking does not account for adsorption and desorption of analytes of 

concern.  In effect, transport velocities of reactive inorganics are normally 

substantially less than predictions made based upon particle tracking. 

 There are other factors as well that are not accounted for in particle tracking 

including the effects of groundwater mixing, dilution from other contributions, etc. 

 Preferential flow paths along potential fractures or joints. 

 

In summary, it is considered highly unlikely that groundwater quality will be degraded 

outside the mine permit boundary within the next 50 years.   Any issues that may occur 

at some time in the distant future are likely to be limited to groundwater in the Mammoth 

coal as it is relatively more permeable than either the Overburden or Underburden.  

Hence, any transport would preferentially flow through the Mammoth coal.  Therefore, 

focus on monitoring any potential impacts should be placed on the Mammoth coal.  

Presently, there are two Mammoth coal monitoring wells near/north of the LOM northern 

boundary, BMP003 and BMP005.  These two wells will serve as water quality 

monitoring locations to confirm the predictions that have been made heretofore.   

 

Determining any direct users of Mammoth coal water that are proximate to the northern 

and northeastern portions of the LOM boundary will be the focus of the on-going well 

inventory evaluations in assessing the potential for water quality degradation associated 

with the mine.   

 

One well [GWIC ID 168805], near the LOM boundary, was identified from the well 

inventory evaluation that is reported to be at least partially dependent on the Mammoth 

coal (source aquifer listed as Mammoth coal/Underburden).  This well is within the LOM 

but outside the planned mine area.   Hence, it is possible that this well’s water quality 

could at some time within the next 50 years be impacted by groundwater from the mine 
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gob.  Other wells located at or near the northern portions of the LOM tap groundwater 

from different strata (underburden, overburden, alluvium, etc.).  It is highly unlikely that 

such wells could be impacted by groundwater from the mine gob.   

 

It is anticipated that groundwater quality in the shallow fractured and weathered 

bedrock, which sources most spring flow, will not be degraded by mining activities, 

especially in the topographically higher areas.  Hence, spring water quality should be 

similar before, during and after mining. 

 

In summary, any groundwater quality degradation that occurs is likely to be associated 

with desaturation/saturation of the mining gob during and following mining activity.  

Degradation is predicted to remain within, or very near the mine workings and permit 

boundaries, for the next 50 years assuming that the mine gate roads remain intact 

(Scenario 2).  If the gate roads collapse (Scenario 1), then any potential migration of 

degraded groundwater will be much slower.  Otherwise, it is unlikely that there will be a 

diminution of groundwater quality outside the LOM boundary that could adversely affect 

domestic, agricultural or other legitimate uses of groundwater.  It is considered highly 

likely that water use classifications will remain the same after mining as it was before 

mining for areas outside the LOM.   

 

In the unlikely event that impacts do occur as a result of mining, and if a given beneficial 

use cannot thereby be maintained, Signal Peak Energy is committed to the appropriate 

mitigation measure as approved by DEQ.  This could include replacing wells with 

deeper Underburden wells, or using other measures that DEQ agrees are appropriate.  

 

6.2.8 Waste Disposal Area – Water Quality Implications 

The waste disposal area (WDA) is used to store coal processing waste (CPW).  

Potential factors that were considered in the design of the WDA are the potential for 
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vertical infiltration through the underlying substrate and for discharge as surface water 

flow.  These factors are discussed below. 

 

The potential for vertical Infiltration into native substrate is a consideration.  The WDA is 

required to attain a minimum of 90% compaction of lifts that range from 6 inch lifts up to 

a maximum of 2 foot lifts.  The net effect of this compaction is to reduce vertical 

permeability so that it is very low.  According to mine staff, the level of infiltration is so 

low that any precipitation tends to run off versus infiltrate.   In addition, the WDA Pond 1 

is typically completely dry about nine months of the year.  Madison water that is added 

to the coal processing waste (CPW) acts to either evaporate or to assist in facilitating 

the compaction process.  This WDA is situated on Overburden and in areas that will not 

be subjected to long-wall mining activity.  This Overburden is also hydraulically isolated 

by the drainages on each side of the WDA. 

 

During May 2011, the pond within the WDA was breached because of an extreme (rare) 

precipitation event that occurred.  The spillway breaching that occurred during 2011 led 

to the mine enlarging the pond capacity.  The storage capacity of the pond before the 

pond was enlarged was 22.2 acre-ft to the spillway.  Following expansion, the pond 

storage was expanded to 32.4 acre-ft storage to the spillway.  Thus, an additional 10.2 

acre-ft of storage was added.  Also, the spillway was armored with grout footer and 

gabion baskets to inhibit the potential of spillway breaching.   

 

It is noteworthy that another anomalously large precipitation/runoff event was 

encountered in May of 2013.  A short duration discharge did occur in association with 

Pond A, Pond F and outfall 010 in response to the highly unusual amount of rain.  

Precipitation during the month of May 2013 totaled 6.80 inches with one large event of 

2.62 inches in a 28 hour period and another large event of 3.20 inches in a 54 hour 

period.   The spillway remained intact in response to the May 2013 runoff.  Hence, the 

breaching that occurred during 2011 was not again encountered during 2013.  
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In summary, the potential for impacts to groundwater from the WDA are considered very 

limited.  It is highly unlikely that any user of the underlying groundwater system in areas 

neighboring the mine could ever be affected by groundwater transport from the WDA.   

The potential for future off-site surface water quality impacts associated with breaching 

of the WDA pond is considered limited at this stage unless very large runoff events are 

encountered, such as the event of 2011, which is considered unique, and also because 

the pond was redesigned to withstand a precipitation event of this magnitude.  

 

6.3 Surface Water Quality   

The effects of sediment pond discharges on stream water quality will be negligible. All 

sediment ponds are designed to contain the 10-year/24-hour runoff plus sediment. Due 

to the low precipitation in the area, pond discharges should be very infrequent. In the 

event that a sediment pond discharge should occur, sampling, effluent limits, and 

reporting will comply with DEQ requirements. Routine maintenance of the ponds will 

maintain the storage capacity. Where practical, runoff from undisturbed areas will be 

diverted around the sedimentation ponds in order to decrease the quantity of water to 

be treated within the ponds. Some undisturbed area waters will enter the ponds, 

however, and will be treated and discharged under permit requirements. 

 

During the life of the mining operation, ditches and culverts will be employed to handle 

surface runoff within and around the mine facilities area. All ditches and culverts will be 

routinely inspected to ensure that accelerated erosion is not occurring at the outfalls. 

 

In summary, sediment will be controlled during mining.  After mining, sediment control 

structures will be reclaimed in accordance to requirements of the DEQ.  As a result, 

there are projected to be no adverse impacts to surface water quality associated with 

sediment yields from the disturbed area. 
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There are unlikely to be any changes to surface water quality constituents for either 

suspended or dissolved solids as surface water quality runoff is dominated by surface 

water runoff associated with precipitation and/or snowmelt events.  There are localized 

reaches of channels which receive some flow from springs.  However, as discussed in 

Section 6.2, the shallower Overburden springs are unlikely to exhibit degradation of 

water quality.  Hence, it is unlikely that water quality of the limited reaches of channel 

which manifest flow associated with springs would be altered as a result of mining. 

 

6.4 Flooding/Streamflow Alteration 

There will be no surface disturbances associated with the Amendment 3 Area that 

would lead to flooding or streamflow other than that which occurs under natural 

conditions.  Stream flows in the Permit Area are ephemeral and dependent upon 

episodic precipitation and/or snowmelt runoff events. 

 

6.5 Groundwater Availability 

6.5.1 Potential Impact to Groundwater - Springs 

Approximately 144 springs and seeps have been identified within and adjacent to the 

study area.  Most of these springs have been monitored as part of the baseline and 

operational program.  

 

There are 61 springs in the Amendment 3 Anticipated Life-of-Mine Area, which directly 

overlie the proposed mine workings, or lie within the subsidence angle of draw (Table 2-

1, 313-2). All of the other springs occur outside the areas that will be affected by mining. 

 

There are inherent difficulties in reliably predicting the consequences of long-wall mining 

on springs.   Several factors are relevant in affecting a given spring within a subsidence 

zone.  These include the following: 

 Depth of mining from the ground surface (at spring); 
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 Thickness and type of strata between the spring and mine; 

 Nature of subsidence ; 

 Percentage of watershed contributing to the spring; 

 Land slope; 

 Local geologic anomalies associated with the spring; and 

 That spring’s yield. 

 

Owing to the complexity of all the variables set forth above, it is impractical to 

meaningfully project the likelihood, or probability, that a given spring will, or will not be, 

affected by long-wall mining and its associated subsidence.  On the one hand, 

observation data may indicate that a given seep does not yield water, or it has been 

observed to be dry, since measurement efforts recommenced in 2003.  In this instance, 

it is difficult to ascertain or conclude that this “dry” seep/spring can be affected, or that a 

mitigation plan is even appropriate for such a “dry” seep/spring.  On the other hand, if a 

spring produces a substantive amount of water sufficient to provide a beneficial use, say 

to livestock, wildlife, or habitat, then the attendant risk associated with its loss is more 

significant and an appropriate mitigation plan should be considered in this case.   In any 

event, any decision as to the need for mitigation, and the appropriate measures for 

mitigation, will be coordinated with DEQ accordingly. 

 

In consideration of the above uncertainty, there are several distinct possibilities that can 

arise relative to Bull Mountain springs in association with mining: 

 Spring flow is lost permanently; 

 Spring flow is lost temporarily; 

 Spring flow is lost in one location and appears in another location (vertically or 

laterally); 

 A new spring arises; 

 A given spring’s flow increases; and 

 A given spring’s flow decreases. 
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Ultimately, the nature of the spring response to mining will not be known until mining 

nears and/or passes beneath that spring.  In the event that spring flow changes to the 

point it leads to adverse impacts, mitigation plans will be implemented through 

coordination with DEQ.  

 

6.5.2 Potential Impact to Groundwater – Mammoth Coal/Upper Underburden 

The Mammoth coal will be the most impacted unit due to its removal during mining. 

Dewatering of the Mammoth coal and the adjacent strata will occur in association with 

long-wall mining.  In order to quantify the effects of dewatering, an updated groundwater 

model was developed (see Appendix 314-6). 

 

The following summarizes the predictions on groundwater flow from that modeling 

effort: 

 The Mammoth coal will be dewatered over the footprint of the active mine. 

 The off-site radius of influence for drawdown from mining activities will be much 

greater to the north/northwest of the mine at the end of mining when compared to 

the east, south and west of the mine.  The primary reason for this result is that 

the coal north/northwest of the mine tends to be confined and also because the 

pre-mine potentiometric head above the base of the Mammoth coal is greater in 

this portion of the mine (see Figure 12M of Appendix 314-6).  However, the 

actual radius of influence is likely significantly influenced from episodic recharge 

events along Rehder Creek when surface water flow from major precipitation 

events arises.   In effect, if such events are repeated during the LOM in the future 

as occurred in 2011, then the actual changes in groundwater levels to the north 

of the mine will likely to be much smaller than were predicted in Figure 12M at 

LOM. 

 The off-site radius of influence of drawdown is predicted to recede following the 

cessation of mining in areas north of the mine (see Figure 14M, pages 1 and 2 of 
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Appendix 314-6).   If the gate road integrity persists far into the future after the 

Amendment 3 mining ceases, then it is projected that groundwater levels north of 

the mine will actually increase over pre-mine conditions.  Otherwise, water levels 

are predicted to recover to normal levels north of the mine for both the Mammoth 

coal and the Upper Underburden. 

 The radius of influence of drawdown to the east, south and west of the mine will 

tend to expand with time for the Upper Underburden simply because permanent 

desaturation of the mine gob will persist in the southern portion of the mine after 

mining ceases. 

 Some drawdown is simulated to occur in the deeper Underburden aquifer as 

mining progresses to the LOM.  The drawdown is projected to partially recover 

with time after mining ceases.  The attendant uncertainties associated with 

predicting the affects of mining on the deeper Underburden aquifer water levels 

are set forth in Appendix 314-6. 

 

6.5.3 Potential for Impact to Wells 

Three of the 157 private wells, 62613ACB (possible overburden well), 6277CCD 

(possible Mammoth coal well), and 62718BBA (possible Mammoth coal well) will be 

removed during the first 5-years of mining. Two other private wells, 6271OBBB 

(possible Mammoth coal well) and 62711CCD (possible underburden well), are located 

within the life of mine plan area. 

 

Private wells 6277ACB (possible overburden well) and 72635BBA (possible Mammoth 

coal well) are located within 2,200 feet of the proposed area of active mining or are 

completed in the Mammoth coal. These wells will not be physically removed by mining.  

However, these and possibly other wells could be impacted if the mine induced cone-of-

depression is significant enough. An example could include a reduction in the static well 

water column so that a pump would not function properly. 
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Again, SPE is committed to addressing any potential adverse affects by implementing 

the necessary mitigation which could include, but is not necessarily limited to, well 

deepening, installing another well, etc.  Any required mitigation effort(s) will be 

coordinated with DEQ accordingly.   

 

6.5.4 Potential Impact to Groundwater – Deeper Underburden Aquifer 

Some drawdown is simulated to occur in the deeper Underburden aquifer as mining 

progresses to the LOM.  The drawdown is projected to partially recover with time after 

mining ceases.  The attendant uncertainties associated with predicting the affects of 

mining on the deeper Underburden aquifer water levels are set forth in Appendix 314-6. 

 

A deeper Underburden monitoring well, BMP121, which is located in western portions of 

the permit area, presently shows little evidence of mining effects on water levels in the 

deeper Underburden aquifer.  However, as mining progresses, it is possible that this 

well could, in the future, respond to mining dewatering.  Present changes in water levels 

at BMP121 are likely associated with pumping at the Office Supply well as discussed in 

Attachment E. 

 

The existing potentiometric head in BMP 121 is over 150 feet, which is very significant 

for a pumping well.  In effect, even if mining drawdown were significant, it would not 

adversely affect the pumping head in this well.   It is recognized that the available 

pumping columns in domestic/stock wells may vary throughout the area, including in the 

deeper Underburden.  Hence, the threshold limitation for drawdown may be less or 

more than what is the case at well BMP121.  Hence, it is possible that if substantial 

drawdown becomes manifested in the deeper Underburden, that a well could be 

adversely impacted, if the necessary pumping column head is not available. 
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In any case, it is important that  BMP121 be monitored over time in the future to 

ascertain the degree that this well responds, or does not respond, to mine dewatering 

activity. 

 

In addition to the potential for drawdown directly associated with mining, there will be a 

potential need to mitigate spring flows using deeper Underburden wells.  Also, it is 

possible that relatively shallower wells (e.g., north of the mine) may need to be 

deepened or constructed into the deeper Underburden.  If significant mitigation flow 

from the Underburden either evolves, or becomes necessary, additional hydrogeologic 

evaluations will be necessary to ensure that existing groundwater users dependent 

upon the deeper Underburden are not adversely affected.  Attachment 3M of Appendix 

314-6 sets forth a plan for a deep Underburden supplemental investigation to assist in 

defining the capability of this aquifer to provide sufficient water for the present and 

future demands that could ensue if significant volumes of water were required for 

mitigation purposes. 

 
6.6 Surface Water Availability 

No permanent effects to the quantity and quality of stream flow are anticipated from 

disturbed areas within the mine plan area. Since this is an underground operation, the 

total disturbed surface acreage will be small. All flow from these disturbed areas will be 

treated in sedimentation ponds and will meet approved DEQ discharge criteria prior to 

discharge into P.M. Draw. Reclamation and revegetation of the disturbed areas will 

prevent detrimental impacts from occurring. All flow is ephemeral in the mine plan area; 

therefore, flow impacts will be negligible.
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7.0 SUMMARY OF PROBABLE HYDROLOGIC CONSEQUENCES 

A summary of the probable hydrologic consequences, their significance, and potential 

mitigation measures is provided in Table 314-11 (17.24.314). 
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APPENDIX 314-6
GROUNDWATER MODEL

BULL MOUNTAINS MINE NO. 1

1.0 INTRODUCTION

1.1 Background

This report summarizes a modeling effort completed for Signal Peak Energy, LLC (SPE)

by Nicklin Earth & Water, Inc. (NE&W) to project the probable hydrologic consequences

associated with Bull Mountains Mine No. 1 projected Life of Mine (LOM) plans (see

Figure 1M). The model discussed herein supersedes prior modeling efforts completed

for this mine.

1.2 Groundwater Modeling Objectives

The three primary groundwater modeling objectives are the following:

Objective 1: To summarize the conceptual understanding of the hydrogeologic

regime in the vicinity of Bull Mountains Mine No. 1.

Objective 2: To develop a calibrated model with reliable predictive capability.

Objective 3: To predict temporal and long-term hydraulic/hydrologic responses

associated with the proposed mining activity.

Objective 1 is achieved through the baseline studies of the mine area hydrology; the

existing Probable Hydrologic Consequences (PHC) assessment; and the completion of

the PHC Addendum (provided as Appendix 314-5). A combination of these efforts

provide substantial information for formation of a numeric simulation model which can

be used to emulate the existing system responses to date, and then used to predict

future system responses to mining activity.

The primary focus will be to evaluate the responses anticipated as the mining extends

through Amendment 3 or Life of Mine (LOM).
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1.3 Modeling Approach 

The groundwater modeling (modeling) effort is subdivided into the following elements:  

 Element 1 - Development of the conceptual groundwater model; 

 Element 2 - Definition of model structure and conducting model calibration effort; 

 Element 3 - Utilization of the calibrated model to evaluate hydraulic responses 

related to mining at Bull Mountains Mine No. 1. 

Each of these phases is summarized in this report.  In order to complete these 

elements, the following activities were performed: 

 Developed model structure including model domain extent, steady-state model 

boundary conditions, and steady-state model stresses. 

 Conducted steady-state model calibration. 

 Completed steady-state sensitivity analysis. 

 Ran transient simulations through the period of record to test the adequacy of the 

steady-state calibration effort. 

Following the model development and calibration efforts, the following applications were 

performed: 

 Simulated groundwater level changes over time. 

 Simulated water budget changes associated with mining. 

 

1.4 Overview of Conceptual Model 

1.4.1 Hydrogeologic Overview – Mine-Area Specific 

The five primary hydrostratigraphic units of interest are the following: 

 Alluvium 

 Overburden 

 Mammoth Coal 

 Underburden 

 Deep Underburden 
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A brief overview of these units is given below (substantially adapted from Appendix 314-

5 and from baseline studies).  

 

1.4.1.1 Alluvium 

The alluvial or valley fill deposits in the upland reaches in the immediate vicinity of the 

mine are relatively permeable in comparison to the bounding Tongue River deposits.  

Wells penetrating this alluvium indicate that it ranges in thickness from 0 to 37 feet.   

However, significant fractions of these alluvial deposits are unsaturated except during 

episodes of major precipitation when surface water runoff from this precipitation acts to 

recharge these alluvial deposits.  Rehder Creek in relatively lower portions of the 

drainage near, or beyond, areas of the mine is the only alluvium which has a tendency 

to be saturated. 

 

Aquifer test data for alluvium (and other strata) in the vicinity of the mine are discussed 

in Table 304(5) – 5-2 of the permit.  A summary of those statistics is given in Table 1M.   

 

1.4.1.2 Overburden 

The Overburden above the Mammoth Coal is comprised of interbedded sandstones, 

siltstones, shales, claystones, and coals. Relatively shallower overburden tends to be 

unsaturated except in instances of perching.   

 

It is deemed that the most relevant Overburden deposit in the vicinity of the Bull 

Mountains Mine No. 1 mining activity is the sandstone above the Rock Mesa Coal.  

There appears to some tendency for this unit to respond to mining activity.  In addition, 

site reconnaissance activity shows roof leakage from the portion of the Overburden 

immediately overlying the Mammoth Coal in gate roads.  Hence, modeling efforts 

represented both the sandstone above the Rock Mesa Coal and the Overburden 

immediately above the Mammoth Coal.   It should be noted that in the event that 
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perching of water on strata above the Mammoth Coal occurs, including the sandstone 

above the Rock Mesa Coal, this cannot be practically or reliably quantified using 

groundwater modeling.  In the event that there is direct hydraulic connection, or 

hydraulic continuity, then the units above the coal can potentially be successfully 

represented using a numerical model.  It is clear that relatively shallower deposits which 

source springs tend to be associated with perched zones.  Hence, it is inferred that the 

model developed herein cannot be used to reliably predict the consequences of the 

impacts of long-wall mining on these springs. 

 

Table 1M provides a summary of “aquifer” test data for the Overburden.  Note that these 

data are subdivided into two categories: 1) shallow fractured/weathered Overburden, 

and 2) consolidated Overburden.  The fractured/weathered Overburden tends to 

possess hydraulic conductivities that are about two orders of magnitude greater than 

the consolidated Overburden. 

 

1.4.1.3 Mammoth Coal 

The Mammoth Coal is continuous throughout the study area beneath the mine footprint.  

Within the Amendment 3 area, the Mammoth Coal ranges from 8 to 15 feet thick with 

the greater thicknesses in eastern portions of the area, where the Mammoth Coal and 

Rehder coal merge.   

 

Recharge reaches the Mammoth Coal via its exposed outcrops/subcrops in the area 

(e.g., south, east and west), and also from the portion of infiltration ultimately passing 

through the Overburden. 

 

The Mammoth Coal near its outcrop areas is typically unconfined.  Relatively deeper 

toward the axis of the synclinal trough, Mammoth Coal is confined.  Within the proximity 

of the permit and amendment boundaries, the Mammoth Coal tends to be unconfined 
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near the eastern, southern and western portions of the permit area, whereas, it is 

confined in more central portions of this area.   

 

1.4.1.4 Underburden 

The Underburden is the first unit encountered beneath the Mammoth Coal.  The 

Underburden is recharged both by infiltration at outcrops, and by some leakage from 

overlying units. 

 

The Upper Underburden, immediately beneath the Mammoth Coal, possesses very low 

hydraulic conductivities.  This portion of the Underburden does not yield substantive 

amounts of groundwater to wells.   

 

There are more permeable sections of Underburden present much deeper than the 

Upper Underburden that provide sufficient water for domestic/stock well use.  These 

relatively more productive sections often represent large fluvial channel deposits.  For 

instance, one monitoring well, designated as 62720-03, was completed within a 50 feet 

thick massive fluvial sandstone at a depth of about 350 feet below the Mammoth Coal.  

Another example involves the recently installed (2009) Office Well 1 where a sandstone 

was observed from a depth of 355 to 405 feet below ground surface.   A pumping test 

performed on this well showed a transmissivity of 192.1 ft2/d.   This would equate to a 

transmissivity about two orders of magnitude higher than the Upper Underburden and 

one order of magnitude higher than the Mammoth Coal.  It does possess the 

characteristics to provide an ample supply of potable water for the mine and other users 

in the area. 
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2.0 MODEL DEVELOPMENT 

2.1 Model Code Selection 

The modeling effort was conducted using the program entitled MODFLOW: “A modular 

three-dimensional finite difference ground-water flow model developed by the United 

States Geological Survey” [McDonald and Harbaugh, 1988). 

 

The three-dimensional movement of ground water of constant density through porous 

earth material may be described using the following partial differential equation: 

 

 

Kxx, Kyy and Kzz are values of hydraulic conductivity along the x, y, and z coordinate 

axes; h is the potentiometric head; W is volumetric flux; Ss is the specific storage; and t 

is time.   

 

2.1.1 Rationale for Using MODFLOW 

MODFLOW is a three-dimensional finite difference numerical simulation tool used to 

solve the above equation for a variety of complex conditions.  MODFLOW, which is a 

public domain code, is the most widely used ground-water flow code.  The code has 

been validated and most ground-water hydrologists/ hydrogeologists are familiar with 

MODFLOW. 

 

2.1.2 MODFLOW Packages 

MODFLOW consists of a Main Program which utilizes a series of highly independent 

subroutines called “modules.”  These modules are grouped into packages.  The 

packages may be combined to simulate a variety of ground-water flow conditions.  In a 

sense, the manner that these packages may be pieced together is akin to “à la carte” 
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dependent upon the situation.  Some of these packages are required while others may 

be used for site-specific circumstances.   

 

The following are packages which have been developed for MODFLOW. Parentheses () 

indicate if a package is required or discretionary. Brackets [ ] identify packages which 

were employed in the SPE model. 

 

 Basic Package (required) [BAS1 used]. 

 Block Centered Flow Package [BCF used]  

 Solver Package (one of these is required): 

o Strongly Implicit Procedure (SIP1) 

o Pre-Conditioned Conjugate Gradient (PCG1, PCG2, PCG3) [PCG2 used] 

o Slice Successive Overrelaxation (SOR1) 

 Recharge Package (discretionary) [RCH used] 

 Evapotranspiration (discretionary) 

 Drain Package (discretionary) [DRN used] 
 River Package (discretionary) 

 General Head Boundary Package (discretionary) [GHB used] 

 Well Package (discretionary) 

 Horizontal Flow Barrier (discretionary) 

 Stream Package (discretionary) 

 Time Variant Specified Head (discretionary). 

 

The packages that were employed in the SPE model are briefly reviewed below. 
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2.1.2.1 Basic Package 

The basic package serves as the administrator for MODFLOW.  It has the following 

purposes: 

 Identifies all the other packages which are to be incorporated into the model;  

 Defines the active portions and grid characteristics of the model (that portion of 

the model domain which is included in the simulation process); 

 Establishes initial conditions (e.g., starting heads); 

 Defines stress periods and stress period lengths (e.g., the length of time, and the 

manner the time in each model run is subdivided); 

 Computes the volumetric budget for entire model (e.g., summarizes all the 

inflows, outflows and changes in water storage in the model domain); and 

 Defines the output control (portions of the modeling information that will be 

printed to output files). 

 

2.1.2.2 Block Centered Flow Package 

The Block Centered Flow Package is used to perform the following tasks: 

 Defines whether the simulation is to be steady-state or transient; 

 Develops the row and column sizes; 

 Describes the layer type (confined or unconfined); 

 Defines the storage properties;  

 Defines model layer parameters;  

 Transforms the input parameters to coefficients for the numerical matrices; and 

 Determines the rate that flow moves into and out of storage at each model cell.  

 

2.1.2.3 Solver Package 

There are several numerical tools for solving the model’s mathematical structure once it 

has been created to represent the ground-water flow system. As stated before, there 

are three classes of solvers commonly employed with MODFLOW. The choice of the 

appropriate solver varies from application to application as one solver may work well for 
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one problem, but not work so well on another.   The PCG2 solver worked the best for 

this model simulation effort. 

 

2.1.2.4 Recharge Package 

The Recharge Package (RCH) is designed to simulate areal recharge over a model 

domain.  For Bull Mountain Mine 1, this package was used to represent the net 

recharge less any direct abstractions such as evaporation and evapotranspiration.  All 

water added over areal portions of the model domain is via the recharge package. 

 

2.1.2.5 Drain Package 

The purpose of the Drain Package is to simulate the effect that certain types of sinks, 

such as agricultural drains, have on ground-water systems.  An inherent assumption in 

using the drain package is that drains can only remove water from a ground-water 

system.  In essence, the ground-water potentiometric head must be above the base of 

the drain for it to remove water.  When simulated heads are below the drain, no flow 

exits from a model cell used to emulate a drain. 

 

The rate that flow passes from a drain is also directly proportional to the conductance of 

the drain.   In essence, the Drain Package applies a numerical form of Darcy’s Law in 

accounting for the rate that water leaves the subsurface via a drain. 

 

The Drain Package was used to represent some of the larger channel, coulee, gully 

and/or ephemeral stream features in the mine vicinity.    

 

The Drain Package was also used to represent the hydraulic sinks associated with the 

mining process during the transient modeling phases, i.e., the East Main Road and gate 

roads.  
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2.1.2.6 General Head Package 

The General Head Package was used in portions of the relatively deeper 

hydrostratigraphic units.  No constant head or general head boundaries were employed 

in the immediate vicinity of the mine.  The primary reason for this is that such 

boundaries can unduly influence the model calibration and application effort results.  

One purpose of employing this package was to allow groundwater to enter and exit the 

model domain.   

 

2.1.3 Graphical User Interfaces/Automatic Parameterization 

Graphical User Interfaces (GUIs) were applied extensively in the Bull Mountain Mine 

modeling effort.  The GUIs were used as follows: 

 

 Compile all relevant hydrologic/hydrogeologic information into a relational 

database and into a visual format. 

 Assist in creation of initial model structure and input files; 

 Revise the model structure as necessary during the course of the modeling 

effort;  

 Create and modify parametric zones;  

 Modify parameters within zones during calibration;  

 Provide calibration statistics during model calibration; and  

 Develop presentation graphics for exhibiting simulation results.   

  

ARCVIEW was used to develop model background images. In addition, drawing files 

from Bull Mountain Mine were used to define mine progression over time.  

 

Groundwater Vistas (GV), which was developed by Environmental Simulations, Inc. of 

Herndon, Virginia, was used as the numerical interface for conducting ground-water 

simulations via MODFLOW. 
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For additional details about GV, the documentation associated with GV should be 

referenced. 

 
2.1.4 Model Construction/Calibration/Application Approach 

The primary steps used to construct the ground-water model were the following:  

 

 Step 1: The ARCVIEW database was constructed using a combination of the 

data available in Montana’s Natural Resource Inventory System (NRIS) 

[coordinates were in NAD-83 State-Plane, feet]. 

 Step 2: Relevant graphical files were exported from ARCVIEW and then imported 

into Groundwater Vistas to assist in defining the following components of the 

model structure: 

o Model domain.  The approximate model dimensions are about 11 miles 

(N-S) by 12 miles (E-W).  

o Model grid spacing.  A uniform grid density was employed using grid-cell 

sizes which allowed sufficient resolution to represent gate roads.   

o Model layers.   

 Step 3: Initial model transmissivity and hydraulic conductivity values were 

assigned values similar in magnitude to those quantified in baseline studies. 

 Step 4: Recharge values were initially distributed assigning a value of 0.25 

inches per year.   Values were modified during the course of model calibration 

efforts. 

 Step 5: The following model parameters were modified areally as necessary to 

achieve as reasonable an approximation to potentiometric head as feasible: 

o Transmissivity 

o Recharge 

o Leakance (represents relative ease at which water may flow vertically).  

Note that leakance was defined on the basis of assigning model layer 

vertical hydraulic conductivity and leakance.  

 Step 6: A steady-state model calibration effort was first completed using the 

calibration targets presented in Table 2M and Figure 2M.   The focus of target 
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selection was to use water level data collected before the impacts of mine 

disturbance were significant.  In some instances, mining had occurred prior to the 

collection of ground-water level data (e.g., BMP039, BMP107, etc.)  An emphasis 

was also placed on using data from wells deemed to be representative of actual 

conditions.  In particular, wells showing highly aberrant water level changes or 

those wells showing highly anomalous observations were not used as steady-

state calibration targets.  The steady-state calibration effort included modifying 

transmissivity, recharge, and vertical hydraulic conductivity (or leakance) using a 

combination of the following: 

o Trial and error variation of parameters; and 

o Use of the auto-sensitivity run feature of GV which allowed multiple 

simulations to be run automatically, thus accelerating the calibration 

process. 

 Step 7: A series of transient models was constructed  for each year of the mining 

process starting on May 31, 2005 and ending on June 19, 2012 to test the ability 

of the ground-water model to project water levels and extraction rates over time.    

 Step 8: Transient model simulations were performed for the Amendment 3 permit 

(extending through June 2035) to project dewatering rates and also to project the 

long-term ground-water level responses both at the end of mining and for a time 

period extending up to 50 years after mining. 

   

 
2.1.5 Summary of Model Construction 

2.1.5.1 Areal Domain 

The areal domain of the ground-water model relative to the Bull Mountain Mine No. 1 is 

is shown in Figure 3M.  The domain varies by layer. 

 

2.1.5.2 Vertical Discretization 

The hydrogeology was represented in the model using a seven-layer model with each 

layer.  All layers except for model layer 1 were assumed to possess constant saturated 
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thickness (confined).  A limiting factor in selecting the most applicable criterion (confined 

versus unconfined) is the fact that some areas of the aquifer system in the vicinity of 

simulated area may be confined and others may be unconfined.   Furthermore, even 

individual stratigraphic units can vary geographically from confined in one instance to 

unconfined in other cases (e.g., nearer outcrops).  Note that alternative simulations 

were also performed to test the use of confined versus unconfined assumptions for the 

Mammoth Coal.  The alternative simulations produced similar results. 

 

The model layers were assigned as follows below (pre-mine conditions): 

 

 Layer 1: “Shallow” Overburden and alluvium (unconfined) 

 Layer 2: “Intermediate” Overburden and alluvium (confined) 

 Layer 3: “Deeper” Overburden and alluvium (confined) 

 Layer 4: Mammoth Coal (confined) 

 Layer 5: Shallow Underburden (confined) 

 Layer 6: “Intermediate” Underburden (confined) 

 Layer 7: “Deeper” Underburden(confined) 

 

Note that portions of model layers 4 and 5 nearer outcrops are likely to possess 

unconfined conditions.  Even though a confined assumption was employed, model 

storativities were assigned to much higher values nearer the same outcrops in order to 

better represent unconfined conditions.  The goal was to emulate unconfined conditions 

in these areas even though a confined model is used.  

  
 

2.1.5.3 Horizontal Discretization 

The model grid structure consists of 147 rows and 160 columns that are uniformly 

spaced at 400 feet by 400 feet.   Again, the approximate model dimensions are 

therefore about 11 miles (N-S) by 12 miles (E-W).  

 



APPENDIX 314-6    Groundwater Model - Bull Mountains Mine No. 1 
 

314-6-14  

 

2.1.5.4 Boundary Conditions 

General Head Boundaries (GHB) were applied to model layers 5 through 7 at the 

northern edge of the active model domain.  The primary purpose of these GHB was to 

allow groundwater flow that entered the model domain to exit the model domain.  A 

GHB boundary is applied in layer 7 (deeper Underburden) at the southern boundary of 

the model domain to allow water to enter from the boundary into layer 7.  Again, all GBH 

were applied remotely from the mine (laterally and deeper) in order to 

eliminate/minimize any potential influence on simulation results in the immediate vicinity 

of the mine. 

 

Drains (DRN) represent sinks associated with ephemeral streams.  Drains representing 

streams are in model layers 1 through 6.   

 

As stated before, drains also represented sinks associated with mining progress (e.g., 

gate roads) over time. 

 
 

2.1.5.5 Areal Sources/Sinks 

Again, the source of flux into the model was application of water via the recharge 

package (RCH).  The actual quantity of recharge is low.   

 

There were no additional areal sources or sinks included in the model structure other 

than those defined previously. 
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3.0 MODEL CALIBRATION PROCESS 

The model calibration process was conducted using the statistical evaluation packages 

contained in GV.  Thirty wells (Table 2M) were selected as calibration targets for the 

steady-state modeling effort.  

 

Several thousand simulations were conducted to achieve a reasonable representation 

of the aquifer system during the calibration process. 

 

Calibration during the steady-state calibration process focused on matching the water 

levels defined at the targets.  During the transient application phase, which is discussed 

later, some focus was placed on matching mining discharge rates.   However, as will be 

discussed later, there are practical limitations in quantifying/estimating actual discharge 

rates.  In effect, for a model to have predictive capability, both simulated water levels 

and simulated discharge rates should be reasonably consistent with the observations. 

 

3.1 Results 

3.1.1 Statistical Summary 

Table 3M shows the calibration results and Table 4M provides a summary of the 

calibration statistics with the results being discussed below. 

 

The residual mean is 0.79 feet.  A residual is the difference between the observed 

potentiometric head (well water level) and the computed potentiometric head.  The 

residual mean is the average of the residuals for all observation points.  This mean 

represents the tendency of the model to either over-predict or under-predict water 

levels.  There is limited tendency to under-predict observed well water levels.  Most of 

this tendency is limited to Overburden wells.  
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The residual standard deviation is 10.18 feet.  This statistic is simply the standard 

deviation representing the dispersion of model residuals computed. 

 

The absolute residual mean is 7.98 feet.  The absolute residual mean represents the 

magnitude of the difference between the measured water levels and the simulated 

water levels for the simulated region as a whole.  The absolute residual mean was the 

primary statistic employed during the model calibration process and the goal was to 

minimize the value of this statistic until no further significant reduction could be attained. 

 

The sum of squares is 3,126.  The sum of squares is the sum of each residual squared.  

In effect, the smaller this value the better the model fit.  The size of this value is also 

dependent upon the number of observation points.  The root mean square error (RMS), 

10.21, is computed using square root of the sum of squares divided by the number of 

observations.  

 

The minimum residual was -20.18 feet (negative implies over prediction) at BMP043 

(overburden well).  In effect, it states that actual water level is 20.18 feet lower than the 

simulated value.   Note that this well is not in the immediate vicinity of the area of 

interest. 

 

The maximum residual was 23.86 feet at BMP079.  This is the equivalent of stating that 

the actual water level is 23.86 feet higher than the simulated value. 

 

The scaled absolute residual mean is 0.033.  This statistic is often used to determine if 

an adequate calibration is achieved.  According to James Rumbaugh, developer of 

Groundwater Vistas, a typical modeling effort should obtain a value less than 0.1.  

Based upon this criterium, the model provides a reasonable fit to the observation data. 
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Figure 4M provides statistical plots comparing observed and simulated water level 

observations. The upper plot in Figure 4M compares the observed potentiometric head 

values with the simulated potentiometric heads.  Ideally, the more linear the plot, the 

better the model represents the aquifer system being modeled.  Since these upper plots 

are linear, it demonstrates that the model reasonably represents the observed 

potentiometric heads.   The lower portion of Figure 4M provides a plot of simulated 

model residuals versus observed values.    If such a plot indicates a trend in the 

residuals, there may be areas of the model where improvements can be made. Since 

the residuals are randomly distributed about the axis, it is deemed that there is no basis 

for making substantial model changes for improving the model calibration.  

 

Figure 5M provides steady-state simulated potentiometric heads for the Mammoth Coal 

(Layer 4) and Upper Underburden (Layer 5).  Figure 6M provides a mapped depiction of 

residuals for each model layer possessing targets. 

 

3.1.2 Model Parameter Zonation 

Figures 7M through 9M show the parameter zonation of the calibrated model.   Again, 

the following were the three parameters that were the focus of the calibration effort: 

 Transmissivity (hydraulic conductivity) 

 Leakance; and 

 Recharge 

It is noted that zones were added only as deemed necessary to improve the model 

calibration results. 

 

The calibrated transmissivity (hydraulic conductivity) zonation are values reasonably 

with data collected in base line studies (refer to Table 1M).   Leakance values employed 

are similar to values employed by NE&W in other simulation efforts involving the 

Tongue River Formation. 
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The calibrated recharge values require some discussion.  The average recharge rate 

applied was 0.12 inches per year for the simulation area as a whole.  Relatively higher 

recharge rates (up to 0.30 inches/year) were added in the immediate vicinity of the Bull 

Mountain Mine in areas coincident with southern outcrops of Layers 1 through 5).   Note 

that actual recharge rates are likely higher overall than what is used in the calibrated 

model.  The reason that actual recharge rates are likely higher is that some fraction of 

this recharge is lost to spring flow.  Again, most of these springs are likely associated 

with perching conditions, the springs cannot be viably represented in a modeling effort.    

 

In effect, the model recharge employed represents the “net recharge,” or recharge after 

spring flow abstractions and other losses (e.g., evapotranspiration).  This is also the 

same as recharge required to create a viable representation of groundwater flow in the 

Overburden, Mammoth Coal and Underburden. 

 

3.1.3 Volumetric Budget 

Table 5M presents the mass balance results from the MODFLOW simulation.  A low 

mass balance difference of -0.000487 percent was obtained.  For the model simulation, 

the model fluxes for the aquifer system were the following: 

 Recharge (represents all areal recharge) [1.2 cfs]; and 

 Drains (from drain cells representing ephemeral drainages creeks, alluvial 

deposits in such drainages, etc.) [0.25 cfs].  

 General head boundary [net] (0.95 cfs). 

Again, it should be noted that the simulation model does not account for water issuing 

from perched zones (e.g., springs).   
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3.1.4 Steady-State Model Sensitivity Analysis 

The steady-state model sensitivity analysis is provided in Attachment 1M.  The following 

summarizes the conclusions of that sensitivity analysis: 

 The steady-state model is modestly sensitive to transmissivity for the viable 

range of this parameter in the model domain. 

 The model is highly sensitive to changes in recharge. 

 The model is highly sensitive to changes in leakance (or vertical hydraulic 

conductivity). 

It is noted that the sensitivity analysis indicates that slight improvements in calibration 

could be attained.  However, none would lead to application results that are significantly 

different than what was obtained as described below. 

 

4.0 MODEL APPLICATION PROCEDURE/TRANSIENT EVALUATION 

AND RESULTS 

Following the completion of the steady-state model calibration process, a series or 

cascade of MODFLOW models was created in order to represent the following mining 

phases: 

 Recent mining since 2002 to 2012. 

 Future mining to Life of Mine (per Amendment 3). 

 Two post-mine scenario simulations were run to 50 years in the future to 

evaluate the long-term response to mining at Bull Mountain Mine No. 1. 

 

For simulations representing mining activity, the focus of the transient simulations was 

on the relative changes in water levels and the projected formation dewatering rates. 
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4.1.1 Procedure 

The impacts of the mine dewatering process were represented by using the Drain 

Package of MODFLOW (see Figure 10M).   The drains were added sequentially to 

represent the effect of constructing gate roads.  These roads act as linear hydraulic 

sinks as mining progresses within the Mammoth Coal seam.  The drains were also 

activated over time in conformance with projected mining plans.  It is noted that gate 

roads are added well in advance of the long-wall panel mining.   Observations to date 

indicate that placement of gate roads acts to dewater the Mammoth Coal west (up-

gradient) of these roads.   

 

In order to represent the effects of long-wall mining, formation parameters were revised 

as follows: 

 Gob replacing the Mammoth Coal (following fragmentation) – Hydraulic 

conductivity assigned as 16 feet/day [versus 0.20 feet/day before long-wall 

mining] (note that it is assumed that mine GOB consists of mixture of large low 

permeability boulders mixed with finer fragments/fractions that are present in the 

boulder interstices). 

 Gob replacing the Mammoth Coal (following fragmentation) – Storativity assigned 

as 0.05 [versus either 0.01 or 0.0001 before long-wall mining]. 

 “Deeper” Overburden (following fragmentation/fracturing) – Storativity is assigned 

as 0.003 [versus 0.0001 before long-wall mining]. 

 

Other tests on formation parameters were made.  The changes that were tested did not 

seem to improve the transient calibration results.  Hence, the parameter changes 

assigned above were used for the transient simulation applications.  

 

Ultimately, 40 transient stress periods were used to represent the time extending from 

2005 to 2024.   The time represented by each stress period varied from as low as 32 

days to as high as 1000 days.  Table 6M provides a summary of the transient steps 
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(stress period lengths) that were employed.   The primary reasons for the differences in 

stress period lengths are two-fold:  1) Variations in mine activity progression, and 2) 

Convenience in representing discretized stress periods.  

 

It is not feasible to develop a single model to represent the transient effects of mining 

simply because of the formation changes described above.  Hence, an individual model 

was developed for each stress period.  This yielded a cascade of 40 MODFLOW 

models in order to represent the mine dewatering over the LOM.  The resulting heads 

from a single transient simulation were then employed as the starting heads for the next 

simulation.   

 

In addition to the 40 transient models developed above, two additional MODFLOW 

models (Scenarios 1 and 2) were developed for projecting post mine response/recovery 

over a period of time extending to 50 years after mining.   

 

4.1.2 Flow Evaluation 

In order for the model to be representative of the hydrogeologic media and the mining 

process it should also provide reasonable predictions of discharge.    Water balance 

data for water pumped into the mine and water pumped from the mine are being tracked 

by SPE.  A summary of those data are provided in Attachment 2M.  Based upon that 

attachment, the net difference between readings for water entering and exiting the mine 

averages about 30 gpm.   However, the data in Attachment 2M do not account for the 

water budget associated with moisture changes in the coal (from in-situ to post-

processing). 

 

According to conversations with SPE staff, about 1,000,000 tons of coal are presently 

removed from the mine monthly.  Crosscut moisture measurements of in-situ Mammoth 

Coal show coal moisture content averages about 17.28 %.    Mine staff estimate that the 

moisture content of the coal as it leaves the mine and prior to stock-piling is about 20 %.   
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This would yield a difference in moisture content of about 2.72 %.   This would add an 

equivalent flow rate of about 150 gpm.   Adding the resulting difference of 30 gpm, then 

the estimated amount of water be drawn from the coal is about 180 gpm. 

 

It should be noted that the flow estimate of 180 gpm should be considered highly 

qualitative because of uncertainties associated with the actual moisture content of the 

processed coal as it leaves the mine.   

 

4.1.3 Transient Mass Balance Summary – Simulated Dewatering Rate 

Table 7M provides a summary of simulated mine dewatering over the LOM or extending 

historically from 2005 to the future ending in about 2024.    Generally, the dewatering 

rates summarized in this table reasonably conform with flows from mining over the 

period of record extending from 2002 to present.   In early phases of mining, very little 

groundwater was encountered.  As mining progressed eastward or toward the axis of 

the syncline, rates of water flowing into the mine have increased substantially and are 

generally consistent with rates described in this table. 

 

4.1.4 Projected Changes in Water Level 

4.1.4.1 Life of Mine  

Figure 11M (page 1) provides projected simulated potentiometric heads for Layers 4 

and 5 at LOM.  Again, the Overburden deposits tend to have perched water levels and 

layers associated with these deposits are not indicated.  It is noted that most of Layer 4, 

which represents the footprint of the Mammoth Coal being mined, is simulated as being 

dewatered at LOM. 

 

Figure 11M (page 2) provides simulated drawdown for Layers 4 and 5 at LOM.   The 

Mammoth Coal shows that the maximum drawdowns are projected north/northwest of 

the Amendment 3 boundary.  However, it should be noted that it is anticipated that 
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some of this drawdown will be subdued because of the episodic flow/recharge events 

that occur in the Rehder Creek drainage.  In effect, the projected drawdown outside the 

mine to the north is considered to be conservative. 

4.1.4.2 Post Mine Simulation Results 

The nature of the post mine response will be highly dependent upon the long-term 

integrity of the gate roads.  In the event the gate roads remain intact, they will serve as 

long term sinks.  The gate roads would then convey groundwater northward where it 

would “pool” in northern portions the mine.  On the other hand, if the gate roads 

collapse, the fragmented zone would be more uniform, the groundwater flow would be 

more uniform, and the tendency to pool would be less significant as well.  Presently, the 

gate roads are remaining intact.  However, this does not necessarily confirm that the 

gates will remain intact in the future.  In order to “bound” the range of uncertainty, the 

following two model scenarios were established: 

 Scenario 1: Gate roads collapse; and 

 Scenario 2: Gate roads remain intact. 

 

For model Scenario 1, model drains associated with gate roads were removed and 

properties over the entire footprint of the mined area were assumed to be uniform as  

described heretofore.  For model Scenario 2, the drains were removed as well.  

However, for Scenario 2, a hydraulic conductivity of 100,000 ft/d was assigned for the 

gateroad alignments.  This high hydraulic conductivity value emulates the affect of 

gateroads as it facilitates the simulated flow of water to move freely down gate road 

alignments akin to what would occur if the gate roads remained intact. 

 

Figure 12M, pages 1 and 2, provide simulated potentiometric heads (layers 4 and 5) for 

Scenarios 1 and 2 respectively at 50 years.  A comparison of these figures shows that 

Scenario 1 would predicts a more uniform hydraulic gradient in northern portions of the 

mined area, while, Scenario 2 predicts a “flat” mine pool of about 3,850 feet in elevation.   

It is noted that the invert of the mine portal entry is 3,855 feet in elevation.  In other 
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words, the simulation predicts that for Scenario 2, the mine pool will be about 5 feet 

below the mine portal invert.  For Scenario 1, it predicted that the coal/fragmented zone 

will be unsaturated in the vicinity of the mine portal. 

 

Figure 13M, pages 1 and 2, provided simulated residual (remaining) drawdown 

projections at 50 years for each scenario.  Scenario 1 shows drawdown projections in 

areas north of the LOM boundary that predict groundwater levels will return near to pre-

mine levels.  On the other hand, the fragmented zone to the south and portions of the 

remaining coal in these areas will remain unsaturated.  The drawdown in the Upper 

Underburden is projected to persist in areas to the south, east and west, of the LOM 

boundaries as well. 

 

Scenario 2, Figure 13M page 2, predicts that water levels in some northern portions of 

the mine footprint, and in areas to the north will show increased water levels at 50 

years.  However, the fragmented zone to the south and portions of the remaining coal in 

these areas will remain unsaturated.  A zone of relatively greater drawdown is predicted 

in the Upper Underburden at the southwest corner of the mine footprint when compared 

to Scenario 1.  However, the relative radius of influence of both Scenarios 1 and 2 are 

projected to be similar for areas to the east, south and west of the Amendment 3 

boundary. 

 
 
4.1.5 Relative Impacts on Deeper Underburden 

The Bull Mountain Mine model is developed to focus on potential changes to 

groundwater in the general area where mining is planned.  In addition, a model layer 7 

was added to represent the deeper Underburden.  An evaluation of the results for the 

deeper Underburden indicates the potential that the proximity of the boundary condition 

influences the magnitude of simulated drawdown in layer 7.  Hence, a separate focused 

model is being developed to address the potential influence of mining activity on the 

deeper Underburden.  In order to properly develop a focused model, additional 
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information are required.  A conceptual plan for collecting the necessary information is 

provided in Attachment 3M.   

 

 

4.1.6 Particle Tracking Evaluation 

The two modeling scenarios described above were used to conduct a particle tracking 

assessment.  The following were the attributes and assumptions employed in the 

particle tracking effort: 

 Flow from the mine gob will preferentially flow into un-mined (intact) Mammoth 
Coal at the periphery of mine sections.  The predominant direction of flow will be 
northward and/or northeastward.  The intact overburden and underburden 
bounding the mined sections possesses much lower permeability than the 
Mammoth Coal.  Hence, any transport in such material will be much smaller than 
in the intact Mammoth Coal.  Thus, placing particles in the Mammoth Coal serves 
as a conservative indicator of the rate of transport from the mine. 

 Particles were placed just outside the mined areas to the north and northeast.  
MODPATH was used to conduct the particle tracking simulations. 

 The cleat porosity of the Mammoth Coal is assumed to be 5 %. 
 The particle tracking was conducted using a 50 year time frame simulation. 

 

It is noted that particle tracking does not account for potential influence of 

adsorption/desorption influences for given analytes.  Rather, it simply simulates and 

tracks flow paths.  Particle tracking also does not account for effects of dilution as other 

contributions to groundwater flow occur (e.g., recharge, etc.)  In effect, particle tracking 

serves as very conservative predictor of the implications of solute transport. 

The particle tracking results for Scenario 1 (see Figure 14M – upper frame) show that 

given the limiting assumptions described in the flow modeling effort, and also in 

accordance with the limitations described above, it is projected that any inorganic 

constituents emanating from the mine gob will be retained within the mine permit 

boundary. 
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The particle tracking results for Scenario 2 (see Figure 14M – lower frame) shows that 

with the same limiting/conservative assumptions described heretofore, that it is possible 

that some flow from the mine gob may flow just outside the permit boundary.  

 

 

5.0 SUMMARY AND CONCLUSIONS 

The following summarizes the results of this ground-water modeling effort:   

 

 The model provides a conservative and consistent basis for comparing the 

hydrologic response and relative impacts to the ground water associated with 

mining in the proposed disturbance area. 

     

 The steady-state calibrated model utilizes hydraulic parameters that are 

consistent with baseline data.    

  

 The model is sensitive to changes in transmissivity over the likely range of values 

for this parameter in the mine vicinity.  The model is most sensitive to leakance 

(or vertical hydraulic conductivity) and recharge.  Low values of leakance and low 

rates of recharge were generally required to match both discharge rates and 

water levels.  

 

 The model produces simulated water levels that are in reasonable conformance 

with water level observations over time.  In addition, the same transient 

simulations that had been conducted demonstrated that the model provided 

discharge rates reasonably consistent with observations.  

 

The results of the simulation effort conducted for the Bull Mountain No. 1 model 

predict that a majority of the impacts will arise in the immediate vicinity of the 

mine, and to areas north/northwest of the mine.  Much of the drawdown to the 

north/northwest of the LOM boundary will dissipate with time.  If the mine gate 
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roads remain intact after mining, the resulting mine pool would lead to raised 

groundwater levels in the Mammoth Coal and Upper Underburden in areas that 

are north/northwest of the mine when compared to pre-mine water levels.  

 Significant residual drawdown is predicted to remain after mining for portions of 

the mine within the LOM boundary area for the Mammoth Coal (and fragmented 

zone). 

 

 Residual drawdown is predicted to remain in areas east, south and west of mine 

and Upper Underburden to the east, south and west of the LOM boundary.  In 

effect, such simulated residual drawdown is associated with differences in the 

hydraulic properties of the Mammoth Coal compared to the mine gob. 

 

 Particle tracking simulations project that in the event that mine gate roads 

collapse, that flow from the mine gob will be limited to areas very near that mine 

gob (Scenario 1).  In the event the mine gate roads remain intact, then flow from 

the mine gob may reach just outside the mine boundary in limited areas within 50 

years after mining.   
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6.0 LIMITING ASSUMPTIONS OF THE MODELING EFFORT 

There are limiting assumptions that should be noted when applying this flow model 

including the following: 

 

 Models are predictive tools and they represent simplifications of complex 

systems. 

 

 The model assumes each saturated zone for layers 2 through 7 is of constant 

thickness.  The actual saturated zones are of variable thickness spatially and 

temporally. 

 

 The mine stress periods assume a stress is instantaneously applied at each 

drain used to represent gate road construction.  In reality, the gate roads are 

constructed more uniformly over time.   

 

 There is uncertainty about the magnitude of various formation parameters 

including hydraulic conductivity (transmissivity), leakance, storativity, porosity 

and recharge rates. 

 

 There is no unique modeling solution to a complex natural system.  In essence, 

there are alternative conceptual and hydraulic models which could be applied to 

Bull Mountain Mine area. 



Table 1M
Hydraulic Conductivity Summary

Bull Mountains Mine No. 1

Parameter
Geometric

Mean Mean Median Max Min N
Alluvium 69.3 23.3 65.0 150.0 0.075 6
Overburden - Shallow Fractured/Weathered 7.34 4.97 6.20 19.0 1.50 5
Overburden - Consolidated 0.091 0.025 0.020 0.600 0.000 11
Mammoth Coal 0.863 0.157 0.090 6.20 0.011 15
Upper Underburden 0.138 0.025 0.019 1.00 0.002 16

Note:  For locations with multiple tests, the average test result was used.
Based upon data compiled in Table 304(5) - 5-2 of permit.



Table 2M
Calibration Targets

Site ID Model Coordinates Model Observed
X Y Layer Water Level

Feet

BMP003 2248346 744994 4 3804.41
BMP005 2255685 749245 4 3802.82
BMP006 2255689 749234 5 3800.71
BMP007 2255451 737490 2 3978.93
BMP008 2255438 737503 4 3866.35
BMP009 2255467 737476 5 3874.76
BMP010 2256494 730204 2 4012.12
BMP011 2256494 730189 4 3910.33
BMP012 2256498 730171 5 3907.10
BMP014 2266253 749127 4 3801.91
BMP015 2266241 749123 5 3799.28
BMP021 2271846 737779 4 3897.62
BMP037 2250727 736294 4 3862.32
BMP038 2243694 743879 5 3771.90
BMP039 2244751 740072 5 3805.38
BMP043 2248761 741080 2 3900.93
BMP044 2248786 741132 5 3818.05
BMP056 2253775 739349 5 3848.36
BMP065 2261665 746686 4 3815.68
BMP066 2261656 746663 2 3915.76
BMP070 2261798 725406 4 3951.05
BMP071 2261811 725405 5 3944.71
BMP074 2257911 753212 4 3790.00
BMP079 2257898 753211 5 3789.39
BMP081 2270773 734245 2 3999.33
BMP082 2270770 734261 4 3919.00
BMP083 2270766 734272 5 3894.62
BMP092 2268496 746997 4 3818.56
BMP102 2254188 729897 2 4009.87
BMP107 2244933 739032 2 3934.91



Table 3M
Calibration Results

Site ID Model Observed Simulated Model
Layer Water Level Water Level Residual

Feet Feet Feet

BMP003 4 3804.41 3804.41 -0.40
BMP005 4 3802.82 3806.77 -3.95
BMP006 5 3800.71 3867.17 -0.82
BMP007 2 3978.93 3912.15 -1.82
BMP008 4 3866.35 3814.79 -12.88
BMP009 5 3874.76 3893.06 4.56
BMP010 2 4012.12 3866.45 -4.13
BMP011 4 3910.33 3830.99 -15.31
BMP012 5 3907.10 3785.40 4.60
BMP014 4 3801.91 3907.98 11.02
BMP015 5 3799.28 3818.81 -0.25
BMP021 4 3897.62 3804.38 -3.67
BMP037 4 3862.32 3864.71 10.05
BMP038 5 3771.90 3909.45 -2.35
BMP039 5 3805.38 3809.75 -10.47
BMP043 2 3900.93 3792.08 -20.18
BMP044 5 3818.05 3816.75 -11.37
BMP056 5 3848.36 3817.87 0.18
BMP065 4 3815.68 3850.82 -2.46
BMP066 2 3915.76 3938.09 12.97
BMP070 4 3951.05 3934.55 10.16
BMP071 5 3944.71 3783.04 6.35
BMP074 4 3790.00 3904.28 -9.66
BMP079 5 3789.39 3955.07 23.86
BMP081 2 3999.33 4005.15 6.97
BMP082 4 3919.00 3896.29 4.64
BMP083 5 3894.62 3921.56 -5.80
BMP092 4 3818.56 3983.49 15.84
BMP102 2 4009.87 4012.23 -2.36
BMP107 2 3934.91 3914.43 20.48



Statistical Summary

Statistic Result

Residual Mean 0.79
Absolute Residual Mean 7.98
Residual Standard Deviation 10.18
Sum of Squares 3126.13
Residual Root Mean Square Error (RMS) 10.21
Minimum Residual -20.18
Maximum Residual 23.86
Number of Observations 30
Range in Observations 240.22

Scaled Standard Deviation1
0.042

Scaled Absolute Mean2
0.033

Scaled RMS3
0.042

1 - Ratio of residual standard deviation divided by range in observations.
2 - Ratio of absolute residual mean divided by range in observations.
3 - Ratio of RMS divided by range in observations.

Table 4M



Table 5M
Mass Balance - Steady State Model

Boundary Type Inflows Outflows

General Head Boundary 33,615.18 115,789.67

Drain1 21,780.02

Recharge 103,953.84

Totals 137,569.02 137,569.69

Percent Error -0.000487%

1 - represents ephemeral drainage sinks

All units in ft3/day



Table 6M

Transient Model Representation of Long Wall Mining

Stress Period Days Gate Road First Start (1) Long Wall Panel Start (2)

1 1000
2 395 1S
3 549
4 367
5 121 1R
6 153
7 122 Long Wall 1 (LW1)
8 166 2R
9 199

10 120 3R
11 170 LW2
12 115
13 99
14 122 4R LW3
15 149
16 33
17 122 5R
18 148 LW4
19 65
20 90 6R
21 153 LW5
22 37
23 145 7R
24 122
25 32
26 120 8R LW6
27 122
28 177 9R
29 145 LW7
30 238 10R
31 151 LW8
32 214 11R
33 151 LW9
34 230 12R
35 361 13R LW10
36 283 14R LW11
37 194 15R LW12
38 223
39 321 LW13
40 305 LW14

2 - Represents starting time when long wall work initiated.

1 - Represents starting time when gate road work activited.  Note that gate roads assumed to remain 
intact once completed through life of mine.  Also, the Main Road was gradually extended in concert 
with the design plans set forth by Signal Peak Energy.  



Table 7M

Simulated Discharge Over Time

Simulated
Stress Stress Period Date Drain Flow
Period Length, Days Start End gpm

1 1000 05/30/05 5
2 395 05/31/05 06/30/06 7
3 549 06/30/06 12/31/07 6
4 367 12/31/07 01/01/09 6
5 121 01/02/09 05/02/09 6
6 153 05/03/09 10/02/09 16
7 122 10/03/09 02/01/10 19
8 166 02/02/10 07/17/10 468 166 02/02/10 07/17/10 46
9 199 07/18/10 02/01/11 86
10 120 02/02/11 06/01/11 95
11 170 06/02/11 11/18/11 92
12 115 11/19/11 03/12/12 125
13 99 03/13/12 06/19/12 150
14 122 06/20/12 10/19/12 136
15 149 10/20/12 03/17/13 16015 149 10/20/12 03/17/13 160
16 33 03/18/13 04/19/13 181
17 122 04/20/13 08/19/13 142
18 148 08/20/13 01/14/14 146
19 65 01/15/14 03/20/14 123
20 90 03/21/14 06/18/14 185
21 153 06/19/14 11/18/14 173
22 37 11/19/14 12/25/14 177
23 145 12/26/14 05/19/15 21323 145 12/26/14 05/19/15 213
24 122 05/20/15 09/18/15 222
25 32 09/19/15 10/20/15 218
26 120 10/21/15 02/17/16 214
27 122 02/18/16 06/18/16 211
28 178 06/19/16 12/13/16 216
29 145 12/14/16 05/07/17 229
30 238 05/08/17 12/31/17 24930 238 05/08/17 12/31/17 249
31 151 01/01/18 05/31/18 239
32 214 06/01/18 12/31/18 245
33 151 01/01/19 05/31/19 237
34 230 06/01/19 01/16/20 252
35 361 01/17/20 01/11/21 257
36 283 01/12/21 10/21/21 260
37 194 10/22/21 05/03/22 277
38 223 05/04/22 12/12/22 27138 223 05/04/22 12/12/22 271
39 321 12/13/22 10/29/23 230
40 305 10/30/23 08/29/24 240
41 305 08/30/24 06/30/25 252

Weighted Average (from 5/31/05) 159.9
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ATTACHMENT 1M 

Steady-State Model Sensitivity Analysis 

  



 

 

 

 

 

 

 

 

 

Hydraulic Conductivity (K) - Sensitivity Analysis Results 

  



Zone 1
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.10E+03 7.972887 10.130133
2 0.75 3.11E+03 7.977746 10.153746
3 0.9 3.12E+03 7.982165 10.167982
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.15E+03 8.003983 10.221709
7 2 3.18E+03 7.99355 10.261288

Zone 10
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.13E+03 7.984866 10.177483
2 0.75 3.13E+03 7.98463 10.17744
3 0.9 3.13E+03 7.984639 10.177462
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.13E+03 7.982987 10.177055
7 2 3.13E+03 7.982987 10.177038

Zone 2
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.04E+03 8.041743 10.043648
2 0.75 3.08E+03 8.016654 10.116562
3 0.9 3.11E+03 8.000906 10.155194
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.20E+03 7.908719 10.272
7 2 3.26E+03 7.82847 10.351783

Zone 3
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.03E+03 7.97139 10.045666
2 0.75 3.07E+03 7.987381 10.107495
3 0.9 3.10E+03 7.979031 10.147297
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.26E+03 8.00015 10.343196
7 2 3.43E+03 8.041931 10.531138

Zone 31
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.13E+03 8.000836 10.185126
2 0.75 3.13E+03 7.989497 10.180717
3 0.9 3.13E+03 7.984346 10.178224
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.13E+03 7.975915 10.173179
7 2 3.13E+03 7.976588 10.170659

Groundwater Vistas Sensitivity Analysis - Hydraulic Conductivity



Groundwater Vistas Sensitivity Analysis - Hydraulic Conductivity

Zone 4
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 2.99E+03 8.087189 9.98371
2 0.75 3.05E+03 8.018366 10.078382
3 0.9 3.09E+03 8.003441 10.138653
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.32E+03 8.049822 10.37735
7 2 3.57E+03 8.288809 10.578954

Zone 40
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.13E+03 7.988252 10.18464
2 0.75 3.13E+03 7.987259 10.180929
3 0.9 3.13E+03 7.985485 10.178677
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.12E+03 7.97847 10.170637
7 2 3.12E+03 7.971837 10.163828

Zone 41
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.11E+03 7.950085 10.147847
2 0.75 3.12E+03 7.969038 10.16407
3 0.9 3.12E+03 7.980879 10.173113
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.14E+03 8.001582 10.196755
7 2 3.15E+03 8.012869 10.21033

Zone 43
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.15E+03 8.037414 10.230615
2 0.75 3.14E+03 8.00688 10.201923
3 0.9 3.13E+03 7.996024 10.187763
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.10E+03 7.940498 10.134685
7 2 3.09E+03 7.901321 10.099469

Zone 5
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 2.98E+03 8.003804 9.948253
2 0.75 3.03E+03 7.998986 10.055622
3 0.9 3.09E+03 7.984516 10.126164
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.39E+03 8.01311 10.459041
7 2 3.74E+03 8.473139 10.776624



Groundwater Vistas Sensitivity Analysis - Hydraulic Conductivity

Zone 51
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 3.19E+03 8.171295 10.306824
2 0.75 3.15E+03 8.066657 10.232779
3 0.9 3.14E+03 8.011074 10.198332
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.10E+03 7.98663 10.104045
7 2 3.11E+03 7.996786 10.06099

Zone 6
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 5.39E+03 10.797901 10.110283
2 0.75 3.34E+03 8.461131 9.923364
3 0.9 3.05E+03 8.133836 10.047636
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 5.73E+03 10.920298 11.147927
7 2 1.08E+04 15.791375 12.177878

Zone 7
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 5.18E+04 38.954781 14.406404
2 0.75 9.41E+03 15.710602 9.665701
3 0.9 3.49E+03 8.81574 9.667713
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 1.82E+04 21.202571 13.207365
7 2 4.04E+04 33.506637 14.959537
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Recharge - Sensitivity Analysis Results 

  



Zone 1
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 1.61E+04 19.668302 13.333103
2 0.75 6.59E+03 12.145769 11.543083
3 0.9 3.91E+03 8.812346 10.672034
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 8.70E+03 15.004458 9.13778
7 2 2.67E+04 28.102958 10.071322

Zone 2
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 6.32E+04 38.665452 25.419148
2 0.75 1.92E+04 20.748281 16.949131
3 0.9 6.48E+03 11.698805 12.431103
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 3.75E+04 31.423442 16.172907
7 2 1.20E+05 55.976624 29.414779

Zone 3
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.5 4.13E+04 29.520571 23.27492
2 0.75 1.38E+04 16.597096 15.93385
3 0.9 5.48E+03 10.320601 12.034009
4 1 3.13E+03 7.984289 10.177277
5 1 3.13E+03 7.984289 10.177277
6 1.5 2.93E+04 25.9973 17.727924
7 2 1.14E+05 51.210331 34.34719

Groundwater Vistas Sensitivity Analysis - Recharge
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Leakance - Sensitivity Analysis Results 



Zone 1
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 9.89E+03 14.762558 14.356827
2 0.2 3.71E+03 8.356196 10.921172
3 0.5 3.16E+03 8.038089 10.241272
4 1 3.13E+03 7.984289 10.177277
5 2 3.10E+03 7.971138 10.141191
6 5 3.08E+03 7.956807 10.09867
7 10 3.07E+03 7.95487 10.093315

Zone 2
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 2.36E+05 52.744055 86.436813
2 0.2 1.03E+05 33.832408 56.006026
3 0.5 1.35E+04 13.97276 19.501889
4 1 3.13E+03 7.984289 10.177277
5 2 1.03E+04 13.103584 17.467526
6 5 1.92E+04 16.557107 23.422492
7 10 2.29E+04 17.710346 25.504795

Zone 21
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 1.65E+04 12.082099 22.844968
2 0.2 6.57E+03 9.732824 14.525621
3 0.5 2.89E+03 7.764551 9.814794
4 1 3.13E+03 7.984289 10.177277
5 2 3.73E+03 8.360827 11.054516
6 5 4.28E+03 8.697757 11.803721
7 10 4.50E+03 8.818876 12.093208

Zone 3
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 2.74E+05 58.364238 92.125105
2 0.2 7.97E+04 30.450081 48.405489
3 0.5 6.86E+03 10.851928 13.902043
4 1 3.13E+03 7.984289 10.177277
5 2 7.42E+03 11.505073 15.087559
6 5 1.22E+04 13.954495 18.85428
7 10 1.42E+04 14.801913 20.196529

Zone 4
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 1.16E+04 15.919335 14.367632
2 0.2 4.28E+03 9.698383 10.366917
3 0.5 2.98E+03 8.040062 9.915484
4 1 3.13E+03 7.984289 10.177277
5 2 3.34E+03 8.106269 10.373868
6 5 3.54E+03 8.372857 10.518292
7 10 3.64E+03 8.495457 10.577806

Groundwater Vistas Sensitivity Analysis - Leakance



Groundwater Vistas Sensitivity Analysis - Leakance
Zone 45

Run Multiplier Sum of Squares Residual Mean Residual Std.
1 0.1 3.13E+03 7.984386 10.177372
2 0.2 3.13E+03 7.984272 10.177281
3 0.5 3.13E+03 7.984313 10.177209
4 1 3.13E+03 7.984289 10.177277
5 2 3.13E+03 7.983898 10.17751
6 5 3.13E+03 7.984305 10.177209
7 10 3.13E+03 7.984297 10.177307

Zone 5
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 1.21E+04 16.356478 14.059592
2 0.2 5.06E+03 10.173635 11.2054
3 0.5 3.21E+03 8.269993 10.263176
4 1 3.13E+03 7.984289 10.177277
5 2 3.22E+03 7.901581 10.19131
6 5 3.34E+03 7.895828 10.222441
7 10 3.40E+03 7.882937 10.235245

Zone 51
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 3.16E+03 8.061836 10.251256
2 0.2 3.14E+03 8.030846 10.214967
3 0.5 3.13E+03 7.9984 10.187739
4 1 3.13E+03 7.984289 10.177277
5 2 3.12E+03 7.975239 10.171865
6 5 3.12E+03 7.968867 10.168181
7 10 3.12E+03 7.977445 10.16656

Zone 52
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 5.32E+04 25.114356 35.615077
2 0.2 1.98E+04 17.434982 22.035178
3 0.5 4.00E+03 9.668999 10.935102
4 1 3.13E+03 7.984289 10.177277
5 2 4.52E+03 9.666831 11.824358
6 5 6.15E+03 11.08745 13.426203
7 10 6.85E+03 11.586913 14.049346

Zone 6
Run Multiplier Sum of Squares Residual Mean Residual Std.

1 0.1 1.27E+06 176.351575 106.170273
2 0.2 5.29E+05 116.513139 63.723864
3 0.5 6.60E+04 42.62227 19.58828
4 1 3.13E+03 7.984289 10.177277
5 2 3.80E+04 30.976698 17.832181
6 5 1.07E+05 55.387309 22.234575
7 10 1.48E+05 66.356384 23.066687
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ATTACHMENT 2M 

Water Balance Data - Bull Mountains Mine No 1 



FROM POND GOING TO PLANT  Diff/AVG VAULT ENTERING MINE Diff/AVG EM XC67 EXITING MINE Diff/AVG
DATE TIME G/M TOTAL G DATE TIME G/M TOTAL G DATE TIME GM TOTAL G DATE TIME G/M TOTAL G
5/3/2012 11:02 AM 264 5/3/2012 10:58 AM 63.595 5/3/2012 11:44 AM 191.25 5/3/2012 10:45:00 AM 663.7

11:03AM 282 10:59 AM 45.296 11:45 AM 236.27 10:45:30 AM 665.1
11:00 AM 47.994 11:46 AM 196.27 86877552 10:46 AM 659.7 (NA)
11:01 AM 61.948 78225440

4540536 3312904
450.5 G/M 330.3 G/M

5/10/2012 11:00 AM 519 5/10/2012 11:00 AM 320 82765976 5/10/2012 10:55 AM 190 90190456 5/10/2012 10:45 AM 1052.4 67065400
3191476 3428316 3197500

278.6 G/M 299.3 G/M 280.1 G/M
5/18/2012 9:55 AM 1359 5/18/2012 9:54 AM 813.06 85957452 5/18/2012 9:48 AM 459.12 93618772 5/18/2012 9:02 AM 0 70262900

4730292 2924324 2930500
464.8 G/M 287 G/M 287.8 G/M

5/25/2012 11:30 AM 1368 5/25/2012 11:30 AM 988.5 90687744 5/25/2012 11:36 AM 200 96543096 5/25/2012 10:43 AM 768.4 73193400
5925320 2747392

593.1 G/M 273.6 G/M
6/1/2012 10:00AM 300 6/1/2012 10:00 950 96613064 6/1/2012 10:56 AM 200 99290488 6/1/2012

5471769 2174232 5971000
538 G/M 215.1 296.1 G/M

6/8/2012 11:30 AM 400 6/8/2012 11:30 567 2084833 6/8/2012 11:25 AM 218 1464720 6/8/2012 10:55 AM 0 79164400
5906733 2522615 2758300

588.2 GM 250.9 GM 276.8 G/M
6/15/2012 10:52 AM 370 6/15/2012 10:52 AM 870 7991566 6/15/2012 10:58 AM 377 3987335 6/15/2012 9:00 AM 0 81922700

4411777 2096703 2768300
446 G/M 212.2 G/M 279.6 G/M

6/22/2012 7:45 AM 328 6/22/2012 7:45 AM 948 12403343 6/22/2012 7:40 AM 337 6084038 6/22/2012 6:00 AM 0 84691000
6516457 4346213 4874200

341.1 GM 227.5 GM 257.8 GM
7/5/2012 14:09 PM 0 7/5/2012 14:09 PM 945.86 18919800 7/5/2012 14:04 PM 120.32 10430251 7/5/2012 9:05 AM 0 89565200

3810606 3000489 2835200
333.4 GM 262.5 GM 283.8 GM

7/13/2012 12:39 PM 277 7/13/2012 12:39 PM 123.9 22730406 7/13/2012 12:35 PM 0 13430748 7/12/2012 7:35 59 92400400



Date Flow In (gpm) Flow Out (gpm) Flow Out - Flow In (gpm)

5/18/2012 299.3 280.1 -19.2
5/25/2012 287 287.8 0.8
6/8/2012 215.1 296.1 81

6/15/2012 250.9 276.8 25.9
6/22/2012 212.2 279.6 67.4
7/5/2012 227.5 257.8 30.3

7/13/2012 262.5 283.8 21.3

Average Difference 30

Water Balance Data - Bull Mountains Mine No.1
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ATTACHMENT 3M 

PROPOSED SUPPLEMENTAL GROUNDWATER INVESTIGATIONS 

 

Additional groundwater data collection activities are proposed to provide supplemental 
data to enhance the characterization of the following hydrogeologic features: 

• Deep Underburden Aquifer 
• Alluvium of Fattig Creek 

Each of the proposed investigations and scheduled activities are discussed below. 

Deep Underburden Aquifer 

The deep Underburden aquifer serves as a prominent source of groundwater supply for 
domestic, stock, and also as a mine public water supply source.  This aquifer has been 
proposed as well as a potential mitigation water source for portions of the mine vicinity 
that may be adversely affected by the mining activity.  It is anticipated that this source 
should provide an ample supply of water for replacement uses, such as stock water and 
domestic (household) and lawn irrigation purposes.  One of the potentially more 
significant uses that has been proposed is to use this same source as a mitigation 
source for flowing springs, and or stream reaches in the Bull Mountain area.  Some of 
the springs flow at very significant rates.  For instance, spring 52455 (near northeastern 
corner of LOM) flows at rates commonly exceeding 10 gallons per minute.  Such a flow 
rate exceeds the typical demands at the mine public water supply well (projected at 6 
gpm).  Given that there are a large overall number of springs, ponds, and identified 
stream reaches, seasonal flow rates could substantially exceed 100 gpm. 

Using the deep Underburden aquifer may have other issues as well, including 
differences in water quality between native spring/stream sources compared to the 
water quality of the deeper Underburden.  There are likely to be issues related to the 
Beneficial Use application process of the Montana Department of Natural Resources 
and Conservation.  Demonstration of a beneficial use is required before a permit will be 
issued by the DNRC.   Such applications routinely receive objections so that in the 
event a permit is issued, the process can be rather lengthy.  In the event the 
aforementioned hurdles could be overcome, it would still be necessary to convince the 
DNRC that the aquifer system has the capacity to meet all the existing uses plus 
intended uses before a permit could be obtained. 

Hence, the objectives of the deep Underburden aquifer study are two-fold: 
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1) Provide better definition of the extent and overall water-bearing capacity of 
the deep Underburden aquifer; and 

2) Assist in simulating and predicting the overall impacts of mining to the deeper 
Underburden aquifer, including quantifying the potential implications of the 
implementing mitigation measures that have been proposed for the mine.   

The following are the main components of the deep Underburden aquifer investigation:   

1) Define locations and develop specifications for well construction and testing.  
Input from DEQ will be sought when siting the wells.  It is assumed that two 
deep underburden wells would sufficiently complement information provided 
by studies involving the Office Supply well and BMP121 for evaluation 
purposes. 

2) Construct the wells and conduct aquifer pumping tests on each well. 
3) Quantification of the aquifer properties based upon the pumping test results.  

This will include updating the conceptual model as necessary. 
4) Conduct a model simulation effort to quantify the overall aquifer capacity to 

meet existing and proposed demands, including proposed mitigation efforts, if 
they become required.  This simulation effort will also consider the 
significance of mine dewatering making predictions. 

The following is the projected schedule for completing this effort. 

1) It is assumed that six weeks will be required to site the well locations and to 
subcontract a well driller for mobilization to the planned well locations. 

2) The well drilling, well construction, well development, and aquifer pumping 
tests in total will require about one month of time. 

3) The aquifer system evaluation and conceptual model update will require 
about one month. 

4) The updated simulation effort, including completing a report describing all 
aspects of the well construction, testing, and model simulation efforts will 
require from one to two months of time. 

In summary, the total estimated time required to conduct the focused Underburden 
aquifer evaluation will require about 6 months of time as follows:  

• Coordination with DEQ to confirm the well testing program, including location and 
testing protocol (1 month). 

• Scheduling drilling, testing and reporting on the aquifer test results (2 months). 
• Conducting the focused model simulation effort which includes meeting and 

coordination with DEQ (2 months).    
Permittee is committed to completing underburden evaluation no later than 6 months 
after approval of Amendment #3.  
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Alluvium of Fattig Creek 

Fattig Creek and its tributaries begin nearer the eastern edge of the planned Life of 
Mine Boundary.  It is anticipated that upper reaches of this creek will have similar 
characteristics to that defined in the Rehder Creek drainage.  In effect, many of the 
upper reaches of this drainage were dry.  However, there are relatively few alluvial 
monitoring wells in Upper Reaches of Fattig Creek to confirm this.  Hence, it is 
recommend that three alluvial monitoring wells be placed in three drainages that 
contribute to Fattig Creek and that these wells be placed near the LOM boundary to 
provide information about the nature of the Fattig Creek alluvium in this area. 

Input from DEQ will be sought when siting these wells.  The plan is to construct these 
wells this season, possibly in coordination with the deep Underburden well 
investigations.   
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Montanan Environmental Information Center, Sierra Club, & National Wildlife Federation 
Comments Draft EA Signal Peak Energy Amendment AM3 

 
 
 
 
 
 
 

October 7, 2013 
 
Hand Delivered 
 
Chris Yde 
Montana Department of Environmental Quality 
Industrial and Energy Minerals Bureau 
PO Box 200901 
Helena, Montana 59620-0901 
406.444.4967 
cyde@mt.gov 
 
Electronically Delivered:  
 
Jeffery W. Fleishman 
Chief, Denver Field Division 
U.S. Office of Surface Mining Reclamation and Enforcement 
150 East B Street, Room 1018 
Casper, Wyoming 82601-7032 
307.261.6550 
jfleischman@osmre.gov 
 
 
 RE:  COMMENTS ON ENVIRONMENTAL ASSESSMENT FOR SIGNAL  
  PEAK PERMIT AMENDMENT NO. 3 
 
Dear Mr. Yde, 
 

I am talking here about the common experience, the common fate, of rural 
communities for a long time. . . .  The message is plain enough, and we have 
ignored it for too long: the great centralized economic entities of our time do not 
come into rural places in order to improve them by ‘creating jobs.’  They come to 
take as much value as they can, as cheaply and quickly as they can take it.1 

 
On behalf of the Montana Environmental Information Center (MEIC), the Sierra Club, and the 
National Wildlife Federation (collectively, “Citizens”), I submit the following comments and 
objections regarding the Department of Environmental Quality’s (DEQ) draft environmental 

                                                 
1  Wendell Berry, Another Turn of the Crank: Essays 11 (1995). 
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Montanan Environmental Information Center, Sierra Club, & National Wildlife Federation 
Comments Draft EA Signal Peak Energy Amendment AM3 

assessment (EA) for Signal Peak Energy, LLC’s (SPE) Permit Amendment No. 3 for the Bull 
Mountain Mine. 
 
Montana Environmental Information Center is a 501(c)(3) nonprofit organization founded in 
1973 with approximately 4,000 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 dissemination of information 
concerning the protection and preservation of the human environment through education of its 
members and the general public on their rights and obligations under local, state and federal 
environmental protection laws and regulations.  MEIC is also dedicated, in part, to assuring that 
state and federal officials comply with and fully uphold the laws of Montana and 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, including impacts associated with the Bull Mountain Mine.  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 approximately 600,000 members, including more than 2,100 who live in Montana.  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. 
 
The National Wildlife Federation (NWF) was founded in 1936 as the national voice of state and 
local conservation groups, and has since emerged as the nation’s foremost grassroots 
conservation organization, leading an integrated network of members and supporters and 47 
affiliated organizations throughout the United States and its territories.  NWF has been involved 
in environmental issues—including coal development—in the Rocky Mountain West for 
decades.  NWF has a strong presence in Montana, with a regional office in Missoula, staff 
presence throughout the state, and an active state affiliate in the Montana Wildlife Federation.  
NWF submits these comments on its own behalf and on behalf of its adversely affected 
members. 
 

1. Proposed Action 
 
SPE’s proposed permit amendment indicates that the company seeks to add 7,161.4 acres to the 
area of the Bull Mountain Mine.  This expansion would bring the total mine area to 14,896.4 
acres.  The expansion would add 175.9 million tons of in-place coal reserves, of which 110.1 
million tons would be mineable, and 91.4 million tons recoverable.  DEQ has prepared a 14 page 
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draft checklist EA, concluding that the mine expansion will have no significant impacts that were 
not already addressed in a previous (albeit unidentified) environmental impact statement (EIS).   
 
As an initial matter, it is unacceptable for DEQ to simply state that the environmental effects of 
the proposed mining activity were addressed in a previous EIS, without clearly identifying the 
EIS and either making the EIS available to the public or directing the public to where they can 
obtain a copy.  Cf. 40 C.F.R. § 1502.21 (“Agencies shall incorporate material into an 
environmental impact statement by reference when the effect will be to cut down on bulk without 
impeding agency and public review of the action.  The incorporated material shall be cited in the 
statement and its content briefly described. No material may be incorporated by reference unless 
it is reasonably available for inspection by potentially interested persons within the time allowed 
for comment.”).  Because DEQ has not made the unidentified EIS reasonably available to the 
public, it has not fulfilled its statutory duty under MEPA to inform the public of the impacts of 
its actions. Mont. Code Ann. § 75-1-102(1)(b). 
 

2. The Right to a Clean and Healthful Environment and Montana Environmental 
Policy Act 

 
Montana’s Constitution assures Montanans the inalienable right to a “clean and healthful 
environment.”  Mont. Const. art. II, § 3.  The constitution further provides that “[t]he State and 
each person shall maintain and improve a clean and healthful environment in Montana for 
present and future generations.”  Id. art. IX, § 1(1).  Further, in clear anticipation of legislative 
capture by powerful extractive industries, the constitution requires the legislature to uphold laws 
that allow Montanans recourse to courts to defend their constitutional right to a clean and 
healthful environment: “The legislature shall provide adequate remedies for the protection of the 
environmental life support system from degradation and provide adequate remedies to prevent 
unreasonable depletion and degradation of natural resources.”  Id. art. IX, § 1(3).  The Montana 
Supreme Court has concluded that the right to a healthful environment is fundamental and 
actions that implicate the right must pass strict scrutiny.  Mont. Envtl. Info. Ctr. v. Mont. Dep’t of 
Envtl. Quality, 296 Mont. 207, 225 (1999). 
 
The Montana Environmental Policy Act (MEPA) purports to fulfill the State of Montana’s 
obligation to protect Montanans’ fundamental constitutional right to a clean and healthful 
environment.  Mont. Code Ann. § 75-1-102(1); Mont. Const. art. II, § 3.  The purpose of MEPA 
is to assure that decision makers and the public are fully informed of the potential environmental 
impacts of a proposed action before the actions occurs.  Mont. Code Ann. § 75-1-102(1).  
Because MEPA is modeled after the federal National Environmental Policy Act (NEPA), case 
law interpreting NEPA is persuasive in Montana courts.  Ravalli Co. Fish & Game Ass’n, Inc. v. 
Mont. Dep’t of State Lands, 273 Mont. 371, 377 (1995). 
 

3. The Presence of Federal Coal Requires NEPA Analysis of the Proposed Mine 
Expansion and Preparation of an EIS 
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Because the proposed mine expansion includes significant amounts of federal coal,2 Montana’s 
federal-state cooperative agreement applies.  30 C.F.R. § 926.30.  Pursuant to this agreement, the 
U.S. Office of Surface Mining (OSM) is responsible for assuring that mine expansion is properly 
analyzed pursuant to the National Environmental Policy Act (NEPA), id. § 926.30 (Article 
IV.B.1.b(1), B.2.a(1)); id. § 740.4(c)(7)(i)-(viii), and the U.S. Secretary of the Interior is 
ultimately responsible for approving the expansion (which is a mine plan modification) id. 
§ 746.18(a), (d)(3); id. § 926.30 (Article IV.B.3.c); accord Mont. Code Ann. § 82-4-231(8)(f).  
OSM may not delegate to DEQ its responsibility for determining whether an EIS should be 
prepared.  30 C.F.R. § 740.4(c)(7)(ii).  Here, given the magnitude of the proposed mining, 
preparation of a federal EIS is warranted.  In any event, analysis under MEPA is not an adequate 
substitute for NEPA analysis because it severely limits consideration of alternatives and impacts, 
and limits available remedies.  See Mont. Code Ann. § 75-1-201(1)(b)(iv)(C)(I)-(II) (limiting 
alternatives), (2)(a) (limiting evaluation of impacts), (6)(c)-(d) (limiting remedies); Mont. 
Admin. R. 17.4.603(7), (18) (limiting evaluation of indirect and cumulative impacts).  In 
accordance with the extreme limitations of MEPA, DEQ’s EA fails entirely to consider any 
impacts that are regional, national, or global in nature (for example, the planned combustion of 
the coal) and it fails to conduct any actual consideration of alternatives.3  See generally Draft EA 
1-14.  There is no analysis of indirect or cumulative impacts.  Cf. 40 C.F.R. § 1508.25(c) 
(requiring analysis of indirect and cumulative impacts).  Because MEPA review, especially as 
conducted here, is no substitute for federal NEPA review, OSM must conduct a full NEPA 
review of the proposed mine expansion, as OSM has undertaken with regard to the Area F 
expansion of the Rosebud strip mine.  See 78 Fed. Reg. 52,967, 52,967 (Aug. 27, 2013). 
 

4. Cumulative Hydrologic Impact Analysis and Analysis of Ground Water Impacts 
 
It has long been recognized that coal mining harms water resources.  As such, one of the driving 
purposes behind the national coal mining law, the Surface Mining Control and Reclamation Act 
(SMCRA), is to curb water pollution and destruction of fish and wildlife habitat from coal 
mining.  30 U.S.C. § 1201(c).  In order to further this purpose, SMCRA establishes numerous 
obligations for operators and regulators that are intended to protect water resources.  Each 
mining application must contain 
 

a determination of the probable hydrologic consequences of mining and 
reclamation operations, both on and off the mine site, with respect to the 
hydrologic regime, quantity and quality of water in surface 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 an assessment can be made by the regulatory authority of the 
probable cumulative impacts of anticipated mining in the area upon the hydrology 
of the area and particularly upon water availability: Provided, however, That this 

                                                 
2  Application, Map 303-1. 
3  Cf. 30 C.F.R. § 773.7 (granting OSM three options regarding permits: approval, approval with 
conditions, and disapproval); see Dine Citizens Against Ruining Our Environment v. Kline, 747 
F. Supp. 2d 1234, 1255-56 (D. Colo. 2010) (vacating EA of mine expansion for failure to 
consider alternative of approval with conditions). 
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determination shall not be required until such time as hydrologic information on 
the general area prior to mining is made available from an appropriate Federal or 
State agency: Provided further, That the permit shall not be approved until such 
information is available and is incorporated into the application. 

 
Id. § 1257(b)(11); accord Mont. Code Ann. § 82-4-222(1)(m).  Permit applications must also 
include a reclamation plan that contains specific provisions for hydrologic reclamation.  30 
U.S.C. § 1257(d); id. § 1258(a)(13); see also 30 C.F.R. § 784.14(g) (hydrologic reclamation plan 
required for underground mines); accord Mont. Code Ann. § 82-4-222(4); Admin. R. Mont. 
17.24.314.  The hydrologic reclamation plan must contain 
 

a detailed description of the measures to be taken during the mining and 
reclamation process to assure protection of: (A) the quality of surface and ground 
water systems both on- and off-site, from adverse effects of the mining and 
reclamation process; (B) the rights of present users of such water; and (C) the 
quantity of surface and ground water systems, both on- and off-site, from adverse 
effects of the mining and reclamation process or to provide alternative sources of 
water where such protection of quantity cannot be assured . . . . 

 
30 U.S.C. § 1258(a)(13); Admin. R. Mont. 17.24.314(1).  SMCRA also establishes performance 
standards for coal mining operations to assure protection of the hydrologic balance.  30 U.S.C. 
§ 1265(b)(10); Mont. Code Ann. § 82-4-231(10)(k).  Further, SMCRA specifically forbids a 
regulatory authority from issuing a coal-mining permit unless and until 
 

the assessment of the probable cumulative impact of all anticipated mining in the 
area on the hydrologic balance specified in section 1257(b) of this title has been 
made by the regulatory authority and the proposed operation thereof has been 
designed to prevent material damage to [the] hydrologic balance outside [of the] 
permit area. 

 
30 U.S.C. § 1260(b)(3); Mont. Code Ann. § 82-4-227(3)(a).  Montana defines material damage 
to include “[a]ny violation of a water quality standard, whether or not existing water use is 
affected.”  Mont. Code Ann. § 82-4-203(31).  In order for the cumulative hydrologic impact 
assessment (CHIA) to meet minimal requirements of rationality, the regulatory authority (here, 
DEQ) must establish criteria which guide its material damage determination.  Such criteria must 
include violations of water quality standards.  Id. 
 
Here, SPE’s application acknowledges that it will lead to violations of water quality standards 
within the permit area.  Appx. 314-5 at 56 (“[T]here is potential that some of the groundwater 
will change from Class II to Class III designation of the State.”).  DEQ’s Draft EA predicts such 
degradation as well.  Draft EA at 6 (noting that the “results [of past ground water studies] 
indicate that the post mining groundwater quality of the mine pool within the Bull Mountain 
Mine No. 1 would likely degrade from baseline water quality”).  Baseline ground water in the 
coal aquifer that SPE proposes to remove is classified as Class II groundwater appropriate for 
“public and private water supplies, culinary and food processing purposes, irrigation of some 
agricultural crops, drinking water for livestock and wildlife, and most commercial and industrial 
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purposes.”  Admin. R. Mont. 17.30.1006(2)(a); id. (Class II groundwater has a “natural specific 
conductance that is greater than 1,000 and less than 2,500 microSiemens/cm”); Draft EA at 6 
(noting that baseline specific conductance of coal aquifer is 2272 uS/cm, i.e., Class II).  Montana 
Bureau of Mines and Geology (MBMG) studies found that abandoned coal mines in the 
Roundup area generally have elevated specific conductance (SC), which degrades the ground 
water quality to Class III waters.  Draft EA at 6 (noting abandoned mines have average SC of 
3,038 uS/cm).  SPE’s application compares post-mining SC to that at the Rosebud Mine, which it 
considers roughly analogous to the Bull Mountain Mine, and concluded that SC levels could 
reach 2,700 uS/cm.  Appx. 314-5 at 53-54.  Using either estimate, it is clear that water quality in 
the mine will degrade, and water quality standards will be violated.  See Admin. R. Mont. 
17.30.1006(3).  Beneficial use of Class III water is limited to “irrigation of some salt tolerant 
crops; some commercial and industrial purposes; drinking water for some livestock and wildlife; 
and drinking, culinary, and food processing purposes where the specific conductance is less than 
7,000 uS/cm.”  Id.   
 
It is clear that this polluted water from the extensive mining operation will likely migrate 
approximately ¼ to ½ mile beyond the mine boundaries within 50 years following mining.  
Appx. 314-5 at 58; Draft EA at 7.  This conclusion is bolstered by SPE’s and DEQ’s own 
determinations that ground water within the permit boundary is connected to ground water 
outside the permit boundary.  See Draft EA at 5-6 (concluding that mining will cause drawdown 
of the coal aquifer and aquifers above the coal “in the immediate vicinity of the mine and 
extending down gradient several miles beyond the permit boundary toward the north-
northwest”); Appx. 314-5 at 22 (noting aquifer drawdown in areas nearly one mile from active 
mining); id. at 23 (projecting that “drawdown outside of mine areas would be limited to about 
one mile at the periphery of the Life of Mine (LOM)”).  So, to recap, mining is going to degrade 
ground water quality within the mining area from Class II to Class III, and this polluted water is 
going to migrate outside of the mine boundary.  As such, it seems likely that mining, if 
permitted, would lead to violations of water quality standards outside the mine permit area.  
DEQ is obligated to withhold approval of the mine permit because such violations constitute 
material damage under SMCRA. 
 
DEQ’s Draft EA, however, avoids this conclusion, reasoning that even though the mine would 
pollute ground water and the ground water would migrate beyond mine boundaries, there would 
be no degradation of water outside the mine boundaries (even though there is no approved 
mixing zone): 
 

Because the particle tracking model [which determined that polluted water would 
migrate] uses conservative assumptions which increase particle tracking rates, the 
actual distance of movement of lower quality water from the mine should be less 
than these estimates.  Particle tracking also does not consider dilution or 
attenuation of lower quality water which would occur during transport away from 
the mine.  Because of these factors, no degradation of groundwater quality outside 
the permit area is expected to occur. 

 
Draft EA at 7.  DEQ’s reasoning is simply incredible, and wholly indefensible.  The agency cites 
no studies or other empirical analysis that indicates how the unconsidered factors of dilution or 



7 
Montanan Environmental Information Center, Sierra Club, & National Wildlife Federation 
Comments Draft EA Signal Peak Energy Amendment AM3 

attenuation would significantly reduce the impacts of polluted, Class III ground water migrating 
from the mine.  Even SPE, in its probable hydrologic consequences analysis, did not suggest 
dilution or attenuation would negate the impact of ground water pollution from the mine, only 
noting that such factors were “not accounted for” in its modeling of ground water migration.  
Appx. 314-5 at 59-60.  It is apparent that DEQ has not done further analysis of potential dilution 
or attenuation of polluted spoils water.  It is simply not credible and is arbitrary and capricious 
for DEQ to conclude that that there would be no degradation of water outside the permit area 
without any studies or analysis on which to base the conclusion, especially given that the existing 
studies all indicate that the mine would degrade water quality and cause the polluted water to 
migrate beyond the permit area. 
 

5. Hydrologic Reclamation 
 
As part of its analysis of hydrologic impacts, DEQ must consider reclamation of water as a 
resource and not simply whether water can be reclaimed to meet projected post-mining uses.  70 
Fed. Reg. 8,002, 8,003-05 (Feb. 16, 2005) (“In other words, the Department would not be 
allowed to prescribe some actions to minimize disturbances to the hydrologic balance if 
postmining land uses would not be adversely affected or if material damage in the adjacent area 
would not occur without those actions. This limitation would limit the discretion of the 
regulatory authority provided by SMCRA and hence render the Montana statute less stringent 
than SMCRA.”); see also 30 U.S.C. § 1258(a)(13)(A) (reclamation plan must “assure the 
protection of the quality of surface and ground water systems both on- and off-site from adverse 
effects of the mining and reclamation process” (emphasis added)).  Despite this requirement, 
personnel from OSM and DEQ have informed landowners that mining companies (here, SPE) do 
not have to reclaim water as a resource, but only as necessary to support projected post-mining 
land uses.  It is troubling to hear of such assertions coming from regulatory authorities (who 
were, after all, created to protect the public from the impacts of mining and from the coal 
companies that are only motivated, as Wendell Berry has noted, to “take as much value as they 
can, as cheaply and quickly as they can take it”).  Further, it seems from SPE’s permit 
application that the company only intends to protect and reclaim water resources as necessary to 
support projected post-mining land uses.  For example, SPE’s hydrologic reclamation plan 
plainly states that its reclamation goal is simply to assure that post-mining water resources are 
sufficient for post-mining land uses (and as shown below, achievement of this asserted goal is far 
from assured): “Postmining groundwater quality is predicted to be suitable for its proposed 
uses.”  Application at 314-1.  Additionally, the probable hydrologic consequences analysis 
(PHC) repeatedly discounts potential adverse impacts to water quality and quantity by asserting 
that SPE will just find replacement water sources: 
 

If monitoring indicates that water levels drop substantially in the shallow aquifer 
system downstream from mining and such changes would lead to an adverse 
impact, the permittee will consult with the Department regarding the need to 
replenish the water. 

 
Appx. 314-5 at 49. 
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In summary, the overall hydrologic balance changes that will accrue at the mine 
are limited primarily to temporal changes in groundwater storage.  Such storage 
will recover over time, although this same storage will be redistributed as a result 
of the hydrologic changes of the mine gob and underground workings when 
compared to the Mammoth Coal and the adjacent/overlying Overburden.  None of 
these changes are anticipated to cause adverse affects [sic] to existing users.  
However, if such adverse affects [sic] do arise, SPE is committed to mitigating 
impacts and will coordinate with DEQ accordingly as to the appropriate 
mitigation approach. 

 
Appx. 314-5 at 50-51. 
 

In summary, any groundwater quality degradation that occurs is likely to be 
associated with desaturation/saturation of mining gob during and following 
mining activity.  Such degradation is predicted to remain within, or very near the 
mine workings and permit boundaries, for the next 50 years assuming that the 
mine gate roads remain intact (Scenario 2).  If the gate roads collapse (Scenario 
1), then any potential migration of degraded groundwater will be much slower.  
Otherwise, it is unlikely that there will be a diminution of groundwater outside 
LOM boundary that could adversely affect domestic, agricultural or other 
legitimate uses of groundwater.  It is considered highly likely that water use 
classifications will remain the same after mining as it was before mining for areas 
outside the LOM. 
 
In the unlikely event that impacts do occur leading to a given groundwater well’s 
quality being degraded outside the LOM as a result of mining, and that a given 
beneficial [use] cannot thereby be maintained, then Signal Peak Energy is 
committed to the appropriate mitigation measures as approved by DEQ.  This 
could include [replacing wells] [with] deeper Underburden wells, or using other 
measures that DEQ agrees is [sic] appropriate. 

 
Appx. 314-5 at 59-60.  Aside from contradicting other conclusions by SPE and DEQ that water 
pollution from the mine will cause degradation and reclassification of groundwater from Class II 
to Class III waters, see Appx. 314-5 at 52-54; Draft EA 6, and aside from the practical difficulty 
and unlikelihood of DEQ’s forcing SPE to mitigate ground water pollution outside of the mine 
area that manifests itself 50 years or more hence, the thrust of SPE’s analyses is that its 
operations may impact water quality and quantity, but that the company will nevertheless be able 
to assure that alterative sources of water are available for post-mining land uses.  Because SPE is 
applying the incorrect standard for hydrologic reclamation, its analysis is unacceptable, its 
conclusion invalid, and permit approval would be unlawful. 
 
DEQ’s Draft EA makes the same error, indicating that the agency considers hydrologic 
reclamation to be sufficient if it meets the low hurdle of allowing projected post-mining uses.  
For example, DEQ acknowledges that water quantity is going to decrease post-mining, Draft EA 
at 6 (“In any case residual drawdown within the LOM boundary is predicted to persist for at least 
50 years after mining and decreased water levels in the southern part of the mine may be 
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permanent due to the increased permeability of the mine gob.”), and that water quality will also 
decrease, id. (“A decline in water quality is expected in groundwater that comes into contact with 
the fresh material surfaces created . . . .”); however, the agency dismisses the gravity of such 
impairments, noting that SPE “is committed to replacing” lost or polluted flows, id. at 8.  But 
again, replacement is not sufficient reclamation of the hydrologic balance. 
 
Furthermore, for replacement of decreased or polluted water supplies, DEQ asserts that 
“underburden sandstones have been identified as a source of replacement water.”  Draft EA at 5.  
But even SPE has acknowledged that not enough is currently known about this proposed 
alternative water source to assure that it can provide replacement water: “In effect, if this 
[underburden] aquifer is to be used to serve the existing uses, and also to serve potentially as a 
mitigation sources [sic], a better understanding of its overall capacity to meeting existing and 
potential future demand is necessary.”  Appx. 314-5 at 45; cf. 30 U.S.C. § 1258(a)(13)(A) 
(hydrologic reclamation plan must “assure” the quality of on-site and off-site groundwater and 
availability of replacement water); accord Admin. R. Mont. 17.24.314(1).  Setting aside all other 
shortcomings, it is hard to conceive how DEQ can find this proposed hydrologic reclamation 
plan sufficient when SPE acknowledges that it does not even know if the proposed replacement 
water source has sufficient capacity to meet post-mining needs.  Thus, DEQ’s analysis of 
hydrologic reclamation fails to meet the standard of SMCRA or MEPA.  It also violates 
Montana’s constitutional reclamation requirement.  Mont. Const. art. IX, § 2 (“All lands 
disturbed by the taking of natural resources shall be reclaimed.”). 
 

6. Water from the Madison Formation 
 
As noted, one basic purpose of MEPA is to “inform the public of the anticipated impacts in 
Montana of potential state actions.”  Mont. Code Ann. § 75-1-102(1)(b).  The Draft EA fails to 
include any mention of SPE’s use of ground water from the Madison Formation.  This water, the 
PHC informs, “is not suitable for potable purposes as it contains high hydrogen sulfide 
concentrations, elevated fluoride and radionuclides.”  Appx. 314-5 at 36.  Testing of water from 
the Madison formation further reveals elevated concentrations of arsenic, as well as the presence 
of benzene, a known carcinogen.  Appx. 314-5, attachment E at 21, 24.  The arsenic levels in 
some Madison water samples appear significantly higher than Montana human health standards.  
Id. at 21 (two samples from Madison #2 showing concentrations greater than 50 Mcg/L); cf. 
Mont. Dep’t Envt’l Quality, Circular 7 (2012) (limit 10 Mcg/L).  Samples also appear to show 
levels of Radium 226 (a radioactive and carcinogenic element) that exceed state human health 
standards.  Appx. 314-5, attachement E at 22 (samples showing 8 and 17 pCi/L); cf. Mont. Dep’t 
Envt’l Quality, Circular 7 (limit 5 pCi/L).  This is concerning because SPE used nearly 200 
million gallons (over 500 acre feet) of water from the Madison formation in 2010 alone.  Id. at 8-
9). 
 
SPE stores Madison water in an aeration pond.  Appx. 314-5 at 36.  It is unclear whether this 
pond is lined (is it?).  The company uses this contaminated water for “equipment cooling, dust 
suppression, and coal processing.  Appx. 314-5 at 36.  SPE asserts that “excess water” is pumped 
back to the aeration pond for “recycling,” id.; however, it is unclear how water used for dust 
suppression and coal processing can be pumped back for recycling.  SPE also asserts that 
residual water ends up in the coal processing waste disposal area.  Id.  But that area is not lined 
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or designed to prevent leaching, even if, as SPE asserts, the waste area is “compacted 90 
percent.”  Id.  SPE, of course, insists that its use of volumes of water contaminated with elevated 
levels of radioactive and carcinogenic elements will not cause any serious problems, id. at 55 
(asserting that carcinogenic water will be diluted by other water polluted with dissolved solids); 
however, this determination should not be left to the mine applicant, which has a powerful 
economic interest to minimize impacts.  DEQ—which is responsible for upholding Montanan’s 
fundamental right to a healthful environment—has a duty under MEPA and Montana’s 
Constitution to disclose and independently review this material to assure that the public and the 
environment will not be harmed. 
 
Relatedly, the waste disposal area, which contains contaminated Madison water (among other 
waste), was apparently breached due to flooding in May 2011.  Appx. 314-5 at 61.  This 
information is certainly relevant to the environmental impacts of continued mining at the Bull 
Mountain Mine.  What were the impacts of this flooding?  Did DEQ or SPE conduct any 
analysis?  Unfortunately, like mention of SPE’s use of Madison water, this information is wholly 
omitted from DEQ’s Draft EA.  This is unacceptable.  Equally unacceptable is SPE’s response to 
this breach.  The company insists: “The potential for future off-site surface water quality impacts 
associated with breaching of the WDA [waste disposal area] is considered very unlikely at this 
stage, primarily because the event of 2011 was unique, and also because the pond was enlarged.”  
Id. at 314-5 at 61.  This statement ignores that flooding and extreme precipitation events are 
becoming more common and are likely to be repeated.  The Intergovernmental Panel on Climate 
Change, in its Fifth Assessment Report, writes: “Extreme precipitation events over most mid-
latitude masses and over wet tropical regions will very likely become more intense and more 
frequent by the end of this century, as global mean surface temperature increases.”  
Intergovernmental Panel on Climate Change, Summary for Policy Makers at 16 (2013) (attached 
as Exhibit 1). 
 
In short, DEQ must disclose and evaluate the impacts of SPE’s use of Madison water at the 
mine. 
 

7. Coal Combustion 
 
In considering the impacts of a given action, DEQ and OSM must consider “primary, secondary, 
and cumulative impacts.”  Mont. Admin. R. 17.4.617(4)(b).  Primary impacts are not defined.  
Secondary impact is defined as “a further impacts to the human environment that may be 
stimulated or induced by or otherwise result from a direct impact of the action.”  Mont. Admin. 
R. 17.4.607(18).  Cumulative impact is defined as “the collective impacts on the human 
environment of the proposed action when considered in conjunction with other past or present 
actions related to the proposed action by location or generic type.  Related future actions must 
also be considered when these actions are under concurrent consideration by any state agency 
through preimpact studies, separate impact statement evaluation, or permit processing 
procedures.”  Mont. Admin. R. 17.4.603(7). 
 
Here, there is no question that the coal mined at the Bull Mountain Mine is going to be burned in 
coal-fired power plants.  The combustion of the coal will cause significant amounts of air 
pollution, solid waste (coal combustion waste), and subsequent water pollution.  These are 
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secondary and cumulative impacts, which must be evaluated by DEQ.  E.g., Mid States Coal. for 
Progress v. Surface Transp. Bd., 345 F.3d 520, 548-50 (8th Cir. 2003) (agencies required to 
consider impacts of coal combustion prior to approval of proposed railroad).  Despite the 
requirement to consider secondary and cumulative impacts, and despite the fact that every ton of 
coal is certainly destined to be burned, the Draft EA fails entirely to address the impacts of coal 
combustion. 
 

8. Climate Change Impacts 
 
It is “unequivocal” that climate change is occurring, and the great weight of science indicates 
that human combustion of fossil fuels (like coal) is to blame.  Intergovernmental Panel on 
Climate Change, Summary for Policy Makers at 3, 10, 12, 20.  Indeed, the world’s leading minds 
and most respected institutions—guided by increasingly clear science and statistical evidence—
agree that dramatic action is necessary to avoid planetary disaster.4  Greenhouse gas (GHG) 
concentrations have been steadily increasing over the past century, and our insatiable 
consumption of fossil fuels is pushing the world to a tipping point where, once reached, 
catastrophic change will be unavoidable.5  In fact, the impacts from climate change are already 
being experienced, with drought and extreme weather events becoming increasingly common, as 
more fully discussed below.6  Renowned NASA climatologist Dr. James Hansen provides the 
analogy of loaded dice—suggesting that there still exists some climate variability, but that 
climate change is making extreme events ever more common.7  Of course, coal is recognized as a 

                                                 
4 See, e.g., Rob Atkinson, et. al., Climate Pragmatism: Innovation, Resilience, and No Regrets 
(July 2011) (attached as Exhibit 2); Veerabhadran Ramanathan, et. al., The Copenhagen Accord 
for Limiting Global Warming: Criteria, Constraints, and Available Avenues (Feb. 2010) 
(attached as Exhibit 3); Intergovernmental Panel on Climate Change, United Nations, Climate 
Change 2007: Synthesis Report; A.P. Sokolov, et. al., Probablistic Forecast for Twenty-First-
Century Climate Based on Uncertainties in Emissions (without Policy) and Climate Parameters, 
J. of Climate (Oct. 2009) (attached as Exhibit 4); Bill McKibben, Global Warming’s Terrifying 
New Math, ROLLING STONE, July 19, 2012 (attached as Exhibit 5). 
5 See, e.g., James Hansen, Tipping Point: Perspective of a Climatologist, State of the Wild 2008-
2009 (attached as Exhibit 6); Global Carbon Project, A framework for Internationally Co-
ordinated Research on the Global Carbon Cycle, ESSP Report No. 1 (2003) (attached as Exhibit 
7); International Energy Agency, CO2 Emissions from Fuel Combustion, Highlights 2011 
(attached as Exhibit 8); Global Carbon Project, 10 Years of Advancing Knowledge on the Global 
Carbon Cycle and its Management (2010) (attached as Exhibit 9). 
6 See, e.g., Intergovernmental Panel on Climate Change, United Nations, Managing the Risks of 
Extreme Events and Disasters to Advance Climate Change Adaptation (2011) (attached as 
Exhibit 10); Aiguo Dai, Increasing Drought Under Global Warming in Observations and 
Models, Nature: Climate Change (Aug. 2012) (attached as Exhibit 11); Stephen Saunders, et. al., 
Hotter and Drier: The West’s Changed Climate (2008) (attached as Exhibit 12). 
7 See, James Hansen, et. al., Climate Variability and Climate Change: The New Climate Dice 
(2011) (attached as Exhibit 13); James Hansen, et. al., Perception of Climate Change, 
Proceedings in the National Academies of Science (March 4, 2012) (attached as Exhibit 14); 
James Hansen, et. al., Increasing Climate Extremes and the New Climate Dice (Aug. 2012) 
(attached as Exhibit 15). 
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principle driver behind climate change—representing over 40% of anthropogenic CO2 emissions 
and more that 70% of CO2 emissions from power generation—making it imperative that GHG 
emissions are considered in the this EIS.8  Research conducted by the National Research Council 
has confirmed the fact that the negative impacts of energy generation from fossil fuels, 
principally coal generation, are not represented in the market price for such generation.9  In other 
words, failing to internalize these externalities of coal generation—such as the impacts to climate 
change and human health—has resulted in a market failure that requires government 
intervention.  This failure threatens to be exceedingly expensive, as the International Energy 
Agency recently concluded: 
 

If stringent new action is not forthcoming by 2017, the energy-related 
infrastructure then in place will generate all the CO2 emissions allowed in a 450 
scenario up to 2035, leaving no room for additional power plants, factories, and 
other infrastructure unless they are zero-carbon, which would be extremely costly.  
Delaying action is a false economy: for every $1 of investment avoided in the 
power sector before 2020 an additional $4.3 would be needed to be spent after 
2020 to compensate for the increased emissions.10 

 
Accordingly, the MEPA analysis of the Bull Mountain Mine must address the externalities of 
coal generation, including a pathway toward mitigating climate change.11 
 
The Citizens recognize that the Montana Legislature has attempted to restrict the effects that can 
be considered under MEPA.  Montana Code Annotated § 75-4-201(2)(a) was recently amended 
to read: “Except as provided in section (2)(b), an environmental review conducted pursuant to 
subsection (1) may not include a review of actual or potential impacts beyond Montana’s 
borders.  It may not include actual or potential impacts that are regional, national, or global in 
nature.” 
 
This provision should not prevent DEQ from fully addressing the effects of climate change 
(including how climate change will be exacerbated by the proposed expansion of the Bull 
Mountain Mine).  This is because the Citizens do not seek to have DEQ analyze the impacts of 

                                                 
8 See, International Energy Agency, Power Generation from Coal (Oct. 2011) (attached as 
Exhibit 16). 
9 See, e.g., National Research Council, Hidden Costs of Energy: Unpriced Consequences of 
Energy Production and Use (2010) (attached as Exhibit 17); Paul Epstein, et. al., Full Cost 
Accounting for the Life Cycle of Coal, Ann. NY. Acad. Sci. 1219, at 73-98 (2011) (attached as 
Exhibit 18); Nicholas Muller, et. al., Environmental Accounting for Pollution in the United 
States Economy, American Economic Review at 1649-1675 (Aug. 2011) (attached as Exhibit 
19).  
10 International Energy Agency, World Energy Outlook: Executive Summary (2012) (attached as 
Exhibit 20). 
11 See, e.g., International Energy Agency, Executive Summary, Energy Technology Perspectives 
2012: Pathways to a Clean Energy System (2012) (attached as Exhibit 28); United Nations, 
Intergovernmental Panel on Climate Change, Renewable Energy Sources and Climate Change 
Mitigation (2012) (attached as Exhibit 21). 
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climate change beyond the borders of Montana.  On the contrary, the Citizens seek and the plain 
language of § 75-4-201(1)(iv)(B) (providing that EIS must evaluate “any adverse effects on 
Montana’s environment) mandates that DEQ address the impacts of climate change on the lands 
within the state of Montana.  And it is clear that there are many and worsening impacts, 
including: more extreme temperatures, more severe drought, more severe forest fires, outbreaks 
of forest pests, ecosystem disruption, decreased snowpack, lower summer stream flow, stressed 
water supplies, increased fish kills, and more extreme precipitation events, and fundamental 
precipitation alterations.12  These climatic and ecological impacts are and will continue to harm 
the state’s economy and the well-being of Montanans, including: impacts to the forestry industry 
(fire, pests, and changing composition of forests), agriculture (hotter weather, increased drought, 
strained water), and tourism (decrease snowpack, dying forests, reduced cold-water fisheries).13  
Climate disruption is and will continue to have negative impacts on human health in Montana 
through more thermal stress, harm from increased extreme weather events, such as storms and 
floods, and increased spread of disease such as Salmonella, Cryptosporidium, Girardia, West 
Nile virus, equine encephalitis, Lyme disease, hantavirus, and Rocky Mountain spotted fever.14 
 
For DEQ to construe § 75-4-201(2)(a) to preclude any consideration of the impacts of climate 
disruption on Montana (the contribution to this disruption from coal mined at the Bull Mountain 
Mine) would plainly violate the environmental protection provisions of Montana’s Constitution.  
Montana’s Constitution.  Mont. Const. art. II, § 3, art. IX, § 1.  These provisions are 
“anticipatory and preventative.”  Mont. Envtl. Info. Ctr. v. Dep’t of Envtl. Quality, 296 Mont. 
207, 230 (1999).  To the degree that § 75-4-201(2)(a) purports to arbitrarily exempt certain 
undeniable impacts from review—impacts acknowledged by DEQ15 and which will be 
aggravated by the voluminous emissions that would be caused by combustion of the coal at the 
Bull Mountain mine—it implicates the Citizens’ right to a clean and healthful environment.  

                                                 
12 Stephen Saunders, et. al., Hotter and Drier: The West’s Changed Climate at 7-13, 19-29; U.S. 
Global Change Research Program, Global Climate Change Impacts in the United States 123-28, 
135-38 (2009) (attached as Exhibit 22). 
13 Id.; see also, e.g., Tom Lutely, West Nile Virus Cases Surface in Southern Montana, Billings 
Gazette (Aug. 22, 2012), available at http://billingsgazette.com/news/state-and-
regional/montana/west-nile-virus-cases-surface-in-southern-montana/article_e94cc220-27da-
5f8d-9d8b-358148b8e78d.html.  
14 U.S. Global Change Research Program, Global Climate Change Impacts in the United States 
at 89-98; National Research Council of the National Academies of Science, Advancing the 
Science of Climate Change 309-19 (2010) (attached as Exhibit 23). 
15 Montana DEQ, Climate Change in Montana, 
http://www.deq.mt.gov/ClimateChange/default.mcpx (“Global climate change is affecting 
Montana now and will continue to do so into the future. . . .  Climate change will affect all of 
Montana's major economic sectors: agriculture, forestry, transportation and tourism, and energy 
supply. We may be challenged with decreased crop yields, longer forest fire seasons, reduced 
snowpack, and declining hydropower. The environmental costs may include reduced wildlife 
habitat and diminished water quality and stream flow. It is imperative that we all begin to do 
what we can to address this crucial issue for our own sake and the sake of the generations of 
Montanans to come.”) (last visited Nov. 5, 2012). 
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Because the provision would not pass muster under strict scrutiny review, it would be 
unconstitutional if applied in this case. 
 
Once the EIS quantifies the total GHG emissions directly, secondarily, and cumulatively caused 
by and related to the proposed mining at Bull Mountain, it must then actually consider how those 
GHG emissions will impact the climate.  The EIS should then address means of reducing or 
mitigating the impacts of the emissions and compare emissions and impacts across various 
alternatives.  Without a hard look at cumulative GHG emissions, DEQ will not be able to craft a 
legally defensible EIS. The EIS must assign a monetary value for the GHG emissions that would 
result from the proposed mining at Bull Mountain and the subsequent combustion of the coal.  
Such monetization of the costs of GHG emissions is critical to inform decision-makers and the 
public about the value of the proposed action. 
 
Given the implications of what climate change is doing to our global ecosystems, and the 
recognition by DEQ of GHGs contributing to climate change impacts in Montana, it is 
incumbent upon the preparers of the EIS to identify how the approval of the proposed expansion 
of the Bull Mountain mine would affect global and local climate change and the related impacts 
of that change.  The National Aeronautics and Space Administration (NASA) has noted recent 
evidence of global climate change, including sea level rise, global temperature rise, warming 
oceans, shrinking ice sheets, declining Arctic sea ice, glacial retreat, extreme weather events, and 
ocean acidification.16  Local climate change concerns in Montana include drought, decreased 
water availability, decreased snow packs, increased wildfire, degraded landscapes, 
desertification, pollutant deposition, altered plant growing seasons, and adverse impacts to 
people and flora/fauna, among others stated above. 
 

9. Prospecting and Additional Mining 
 
It is clear that SPE is actively looking to conduct additional mining operations in the Bull 
Mountains, as the company is currently seeking prospecting permits from DEQ for lands 
adjacent to the current mine.  See Mont. Dep’t of Envtl. Quality, Coal and Uranium Program, 
Pending Applications & Environmental Assessments, http://www.deq.mt.gov/ea/coal.mcpx.  The 
impacts of prospecting must be considered as potential cumulative impacts because they are 
under “concurrent consideration” by DEQ.  Admin. R. Mont. 17.4.603(7).  The Draft EA, 
however, wholly fails to even acknowledge this prospecting, let alone address potential 
cumulative impacts.  See Draft EA at 13 (“No new activities have been identified in the area.”).  
This is a clear violation of MEPA.  DEQ may analyze potential cumulative impacts from 
prospecting (for example, cumulative surface impacts from mining-related and prospecting 
equipment on private land above the mine) and concludes that they are not significant, but DEQ 
may not simply ignore them. 
 
Additionally, DEQ must consider the potential future mining, which is certainly foreseeable 
given the investment SPE is making in prospecting.  Future mining is a secondary impact of 
prospecting.  Admin. R. Mont. 17.4.603(18) (defining secondary effects as “a further impact to 

                                                 
16 See NASA, Global Climate Change: Vital Signs of the Planet, available at 
http://climate.nasa.gov/evidence/. 
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the human environment that may be stimulated or induced by or otherwise result from a direct 
impact of the action.” (emphasis added)).  Furthermore, it is a fundamental tenet of federal 
NEPA jurisprudence that agencies and applicant may not segment or “piecemeal” a larger 
project to avoid preparation of an EIS.  E.g., Chelsea Neighborhood Ass’n v. U.S. Postal Serv., 
516 F.2d 378 (2d Cir. 1975).  Courts have repeatedly overturned agencies that have analyzed 
piecemealed expansions of coal mines (even if the segmentation tactic began with the coal 
company).  E.g., Cady v. Morton, 527 U.S. 786 (9th Cir. 1976); Bragg v. Robertson, 54 F. Supp. 
2d 635 (S.D. W. Va. 1999).  As such, the impacts of future mining must be considered in the EA.  
The Draft EA does not currently consider such impacts.  This oversight must be corrected. 
 

10. Waste Disposal Area 
 
The Draft EA acknowledges that the current waste disposal area (WDA) for the Bull Mountain 
Mine is going to reach capacity before completion of the mining proposed in Amendment 3: 
“Soil and suitable material salvage associated with development of a waste disposal area (WDA) 
would create the largest disturbance outside the facilities area.  The current WDA will reach 
capacity prior to completion of the long wall panels.”  Draft EA at 4.  Thus, the construction of 
another WDA is an impact that will result from approval of the proposed expansion.  As such, it 
is a secondary impact, which must be analyzed in the Draft EA.  Admin. R. Mont. 17.4.603(18).  
The Draft EA, however, completely ignores DEQ’s mandatory duty to evaluate secondary 
impacts, and seeks to defer analysis of the impacts of the second WDA.  Draft EA at 4 (stating 
that once current WDA fills, “SPE will submit plans for a new WDA”).  DEQ’s failure to 
consider, analyze, and disclose the impacts of construction of the second WDA violates MEPA 
as well as the environmental provisions of Montana’s Constitution.  Mont. Const. art. II, § 3; art. 
IX § 1.  This oversight must be correct prior to any approval of the proposed mine expansion. 
 
Additionally, the EA does not adequately evaluate the current impacts of the existing WDA.  In 
addition to failing to address impacts from disposal of Madison formation water in the WDA, the 
Draft EA does not adequately disclose or evaluate what waste is being disposed in the WDA.  
Nor does the Draft EA address the potential effects of water pollution leaching out of the WDA.  
It is apparent from SPE’s PHC that the WDA is not lined.  And while SPE insists that 
compaction of the WDA reduces permeability, it does not render the WDA impermeable.  Appx. 
314-5 at 60-61 (noting that compaction “reduce[s] vertical permeability so that it is very low”).  
What amount of pollution will leach through the partially permeable WDA?  What will the 
constituents be?  How will the WDA be reclaimed?  DEQ must address these concerns both for 
the existing WDA and the WDA that will have to be constructed to accommodate waste from the 
proposed expansion.  As currently written the Draft EA violates NEPA, Montana’s fundamental 
right to clean and healthful environment, and the constitutional requirement of full reclamation.  
Mont. Const. art. III, § 3, art. IX §§ 1-2. 
 

11. History of Violations 
 
As part of the permit application process, SPE is required to submit to DEQ a list of all 
violations of SMCRA or any other law, rule, or regulation of the United States or any state.  
Admin. R. Mont. 17.24.303(1)(n).  Here, SPE’s submission lists a dozen violations in the past 
three years.  Application Tbl. 303-5.  Such serial disregard for the law should be expected from a 
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corporation that is owned by foreign investors, with no connection to Montana.  See Application 
Tbl. 303-4.  As Wendell Berry has perceptively noted, the interest of such a corporation is 
simply to “take as much value as they can, as cheaply and quickly as they can take it.”  
Compliance with laws and regulations is, apparently, just a secondary concern that receives little 
emphasis.  Indeed, the mine was recently cited for eight safety violations.  See Roundup Mine 
Cited for Safety Violations, Helena Independent Record (Mar. 1, 2013), available at 
http://helenair.com/news/state-and-regional/roundup-coal-mine-cited-for-safety-
violations/article_332dff4e-82f9-11e2-94f1-0019bb2963f4.html.  These violations were not 
included in the permit application.  As such, DEQ may not approve the application at this time. 
 
Relatedly, it is noteworthy, that one of the owners of SPE is a Cypriot company.  Application 
Tbl. 303-4.  As such, DEQ may not permit the mining unless it can show that Cyprus affords 
American companies the same rights and privileges available to SPE in the United States.  Mont. 
Code Ann. § 77-3-305(1). 
 

12. DEQ Must Prepare an EIS 
 
Given the multifarious impacts of the proposed expansion of the Bull Mountain Mine, the large 
quantity of coal involved, the long period of mining and reclamation involved (through 2025, 
according to SPE, though it is possible that mitigation measures will be required in perpetuity), 
DEQ must prepare an EIS for the proposed mine expansion.  See U.S. Dep’t of the Interior, 516 
Departmental Manual 13.4 (providing that an EIS should normally be prepared for a mine 
expansion that is greater than 1,250 acres and that will require 15 years or more for mining and 
reclamation operations). 
 

13. Conclusion 
 
The Citizens look forward to continued participation in DEQ’s and OSM’s continued evaluation 
the proposed expansion of the Bull Mountain Mine.  Should you have any questions about these 
comments, please do not hesitate to contact me. 
 
Sincerely, 
 
 

 
Shiloh Hernandez 
Western Environmental Law Center 
103 Reeder’s Alley 
Helena, Montana 59601 
406.204.4861 
hernandez@westernlaw.org 



Montana Department of 

ENVl 0. MUEl r AL Qu AUrY Steve BulJock, Governor 
Tracy Stone-Manning, Directo1· 

P. 0. Box 200901 • Helena, MT 59620-0901 • (406) 444-2544 • Website: www.deq.mt.gov 

October 18, 2013 

Mr. Dusty Weber 
Signal Peak Energy LLC 
Bull Mountain Coal Mine #1 
100 Portal Drive 
Roundup, MT 59072 

Permit ID: Cl993017 
Revision Type: Amendment 
Permitting Action: Approval 
Subject: Approval; Amendment 03 

Dear Dusty: 

The Department of Environmental Quality (DEQ) has completed preparation of its Written Findings, including 
the Cumulative Hydrologic Impact Assessment, for Amendment Application 03. Based on the information in 
Amendment Application 03 and our Written Findings, DEQ has approved Amendment 03, Bull Mountain 
Mine No. I. Enclosed for your records is a copy of the updated mining permit (Cl 993017), which will expire 
on May 9, 2018. Also enclosed please find a copy ofDEQ's Written Findings. 

Upon receipt of this approval, Signal Peak Energy, LLC (SPE) must submit the necessary documents to the 
Office of Surface Mine to amend the Federal Mine Plan. The federal coal located in Sections 4, 8, 10, 14, and 
22 Township 6N, Range 27E cannot be mined until the Federal Mine Plan has been amended. Additionally, 
the state coal located in Section 16, Township 6N, Range 27E cannot be mined until the Montana Board of 
Land Commissioner's has approved the mine operation and reclamation plan as required by the state lease. 

A copy of these materials and the updated permit materials will be forwarded to the OSM offices in Casper and 
Denver. 

ervisor 
~-++r~·r11,m Program 

Industrial and Energy Minerals Bureau 
Ph: 406 444.4967 
Fax: 406 444.4988 
E-mail: cyde@mt.gov 

Cc: Jeff Fleischman, OSM Casper Office 
Gene Hay, OSM Denver Office 
Ed Coleman, IEMB Bureau Chief (via email) 

Enclosures 

FC: 620.903 (AM03) 

G: \IEM\COAL\SMP\Signal Peak Energy\Applications\Amendments\AM3\ApprovalLetterAmendment03.docx 
Enforcemen t Division • Permitting & Compliance Oi\'ision • Planning, Prevention & Assistance Division • Remediation Division 



SURFACE/UNDERGROUND MINING PERMIT 

STATE OF MONTANA 
Department of Environmental Quality 
PO Box 200901 
Helena, Montana 59620-0901 
Phone(406)444-4970 

UNDERGROUND MINING PERMIT NO. C1993017 
Pursuant to Title 82, Chapter 4, Part 2, MCA 

Pursuant to Application for Coal Mine Permit Amendment No. 03 received by the Department on October 5, 
2012, Coal Mine Permit No. C1993017 issued to Signal Peak Energy on May 9, 1993 is hereby amended as 
follows: 

Legal Description of 
Amendment Area: 
See Attached Table 

Change in Permitted Acres: 

7, 161 

Amount of Change in Bond: 

$762,357 

THIS PERMIT, WHEN EXECUTED BY THE CHIEF, INDUSTRIAL AND ENERGY MINERALS BUREAU, 
DEPARTMENT OF ENVIRONMENTAL QUALITY, SHALL AUTHORIZE THE OPERATOR TO COMMENCE 
COAL MINING ACi.IVITIES AS SPECIFIED HEREIN AND AS SHOWN ON MAPS, PLANS, SPECIFICA
TIONS AND APPLICATIONS SUBMITTED BY THE OPERATOR. 

Name and Address of Operator: Legal Description of Mine: 
Signal Peak Energy LLC See attached Table 
100 Portal Drive 
Roundup MT 59072 

Mineral to be Mined: Coal County: Musselshell and Yellowstone 

Total Bond Level: $11,700,000 Total Permitted Acreage: 14,896 acres, more or less 
(Total Bond Level did not change as 
the required bond after the 
adjustment is $11 ,194,411.) 

Acreage Permit Acreage Permit Acreage 
Breakdown Mineral Surface 

Federal: 2,675 941 
Tribal: 0 ' 0 
State: 642 642 1 

.. Private: 11,579 .• 13,313 
, 

- ' --
County: - 0 - ,, 0 -

Total: 
: > 

14,896' ~- ' ' 14,896 

THIS PERMIT AUTHORIZES THE PERMITTEE TO CONDUCT MINING ACTIVITIES AS SPECIFIED IN: 

1. The mining and reclamation permit numbered C1993017 covering this mine or mine complex approved 
by the Commissioner, Department of State Lands, or Director, Department of Environmental Quality on 
October 15, 1993, and any approved amendments, revisions, and renewals. 

2. The application for amendment Surface/Underground Coal Mine Permit numbered C1993017, received 
by the Department of Environmental Quality on October 5, 2012 and revised through August 19, 2013. 

Stipulations: ARM 17.24.304(1)(b) requires "listing, location and description of all archaeological , historical, 
ethnological and cultural resources and values of the proposed mine plan and adjacent area." Amendment 03 
is for extension of underground activities of an existing mine, and the only significant surface disturbance 
anticipated is the possibility of some surface failure in areas of steep slopes where few archeological/historical 
resources are expected. No additional archeological or historical sites have been discovered, and no impacts 
to known archeological or historical sites should occur. Protection of any incidentally discovered sites is 
stipulated in the approved surface mining permit. 



ARM 17.24.303(1)(0) requires "copies of the documents upon which the applicant bases his or her legal right 
to enter and begin mining operations in the permit area." SPE must provide documents from the State of 
Montana Board of Land Commissioner's approval of mine operation and reclamation plan for coal located in 
Section 16, Township 6N, Range 27E. 

ARM 17.24.303(1)(0) requires "copies of the documents upon which the applicant bases his or her legal right 
to enter and begin mining operations in the permit area." SPE must provide the amended Federal Mine Plan 
allowing mining in all or portions of Sections 4, 8, 10, 14, and 22 Township 6N, Range 27E to complete mining 
in these areas. 

THIS PERMIT IS ISSUED PURSUANT TO AND SUBJECT TO THE PROVISIONS OF TITLE 82, CHAPTER 
4, PART 2, MCA, AND RULES ADOPTED PURSUANT TO TITLE 82, CHAPTER 4, PART 2, MCA. 

Chief, Indus ·a1 a d Energy Minerals B 
Department E ironmental Quality 

Date: fef¢Pl3--:;--

Effective Date: October 18. 2013 
Expiration Date: May 9, 2018 
This permit is valid for 5 years and is subject to 
renewal , suspension or revocation as deemed 
necessary by the Department. 



AREA 
LEGAL DESCRIPTION FOR PERMIT NUMBER C1993017 
LEGAL DESCRIPTION ACRES 

ORIGINAL PERMIT AREA (93017) 

Section 12 

Section 13 

Section 14 

Section 7 
Section 16 

Section 17 

Section 18 

Section 19 

Section 20 

Section 21 

Township 6 North, Range 26 East 

SYiSY2NW1!i; SYiSW1/.iNE1/.i; SYi Lot 2, Lots 3 and 4; WYiSE1/.i; SW1/.i 
All (Lots 1,2,3,4; WYiEYi; WYi) 
All 

Township 6 North, Range 27 East 

Lot 4; SE1/.iSW1/.i;SE1/.i; SE1/.iNE1/.i 
SW1/.iSW1/.i 
WYi; WYiNE1/.i; SE1/.i 
All (Lots 1,2,3,4; EYi; EYi WY2) 
Lots 1,2,3; EYiWYi; EYi 
NYi; WY2SW1/.i; NE1/.iSW1/4 

NW11iNW1/.i 

384 

598 

640 

Subtotal: 1,622 

276 

40 

561 

634 

604 

444 

40 

Subtotal: 2,599 

TOTAL ORIGINAL PERMIT AREA ACREAGE*: 4,220 

PERMITAMENDMENT#l AREA (0178) 

Section 20 

Section 28 

Section 29 

Section 30 

Section 32 

Section 33 

Section 34 

Township 6 North, Range 27 East 

SE1/.i; SElf.iSW14 
. SW1/:i; SW1.4NW% 
All 
EYiNE'k 
NYi 
All 
WYiSW1/.i 

202 

201 

645 

81 

322 

641 

79 

TOTAL PERMIT AMENDMENT #1 AREA ACREAGE*: 2,172 

PERMIT AMENDMENT#2 AREA (0187) 

Section 8 

Section 16 

Section 17 

Section 21 

Section 27 

Section 28 

Section 34 

Township 6 North, Range 27 East 
SW1/.iSW'li; Portions of SE1/.iSW1/.i; NYiSW1/.i; SW1/.iNW1/.i; SW1/.iSE1/.i 

Portion of NW1/.iSW'li 
Deleted Portion of SW1/.iSW1/.i 
Portion of SE1/.iNE1/.i 
Deleted Portions of WY2NE1.l.i; NE1/.iSE1/.i 

SW1/.i; Portions of SE1/.i; SYiNW11i; NE1/.iNW1/.i; SW1/.iSW1/.iNE1/.i 
Deleted Portion ofNE1/.iNW1/.iNW'li 
SW'liSW1/.i; Portion of SW1/.iNW1/.i; NW1/.iSW1/.i; NE1/.iSW1/.i; SE1/.iSW1!i 

NYiNW1.!.i; SE1/.iNW1/.i; NW1/.iNE1/.i; SYiNE1/.i; SE'4 
NW1/.i; NE1/.iSW1/.i; Portions of SW1/.iNE1/.i; NW1/.iNE1/.i 

140 

I 
-21 

7 

-29 

298 

-1 

121 

430 

246 

NET PERMIT AMENDMENT #2 AREA ACREAGE*: 1,193 



AREA LEGAL DESCRIPTION 

PERJJITAJJENDJJENT#3AREA 

Section 3 
Section 4 
Section 5 
Section 8 
Section 9 
Section 10 

Section 11 

Section 14 
Section 15 
Section 16 
Section 17 

Section 21 
Section 22 
Section 23 
Section 26 

Section 27 
Section 28 
Section 34 

Township 6 North, Range 27 East 
SW11i; SW11iSE1..t4; WY2NW11i 
SY2NE1li; NE11iNE11i; SE11iNW11i; SYi 
SY2SE11i 
NE11i; EY2NW1li; Portion SW11iNW11i; Portion SYi; 
ALL 

SYi; NW11i;WY2NE11i; SE11iNE1;4 
s12sw11i; Nw11isw11i; sw11iNw11i 

SYi; NW11i; SW11iNE11i 
ALL 
NYi; SE1li; EY2SW11i; Portion WY2SW11i 
Portion EYi 

Portion NYi; Portion SE1;4 

ALL 
NYi; SW11i; NW11iSE11i 
WYi; WYiSE11i; NE11iSE11i; WY2NE11i; SE11iNE11i 

E Yi; Portion WY2 

Portion NE11iNEY4 
Portion WYiNE 1li 

ACRES 

285 
474 

79 
454 
637 
601 

160 

520 
641 
622 
101 

306 
640 
520 
559 

518 
12 
32 

TOTAL AMENDMENT NO. 3AREAACREAGE*: 7,161 

INCIDENTAL BOUNDARY CHANGES 

Section 30 
MR 10-17-09 

Section 25 

Section 30 
MR 10-17-12 

Section 4 

NW'liNE'li 
Township_.6 Nort}1, Range 26 East 

(Road Corridor) 
·Township 6 North, Range 27 East 
(Road Corridor) 
Township 5'North, Range 27 East 
NY2NE11i (Select Tract) 

MR 10-17-23 Township 4 North, Range 25 East 
Section 13 

MR135 

Section 25 

Section 30 
Section 3 I 
Section 32 

Section 4 

(Comanche Basin Loadout. This area was not contiguous to current mine and is not 
calculated in the acreage.) 

Township 6 North, Range 26 East 

(Soil Stockpile) 
Township 6 North, Range 27 East 
(Soil Stockpile) 
EY2NE11i (Select Tract)(Road Corridor) 
(Road Corridor)(Soil Stockpile) 
Township 5 North, Range 27 East 
(Road Corridor)NW11i 

TOTAL INCIDENTAL BOUNDARY CHANGE ACREAGE*: 

TOTAL LOM PERMIT ACREAGE**: 

40 

19 

18 

26 

-20 

8 

12 
5 

19 

4 

150 

14,896 



*Acreages calculated using AutoCAD MAP. Any minor acreage totaling differences 
can be attributed to decimal/fractional acreages in actual Microsoft Excel Spreadsheet. 

** LOM PERMIT ACREAGE =ORIGINAL+ AMENDMENTS 1, 2 & 3 + 
INCIDENT AL BNDRY CHANGES 



Below is a compilation of the public comments from the Signal Peak Energy (SPE) Permit Amendment 3 
(AM3) Acceptability comment period.  The comment period ended Monday, October 7, 2013.  The 
comment topics laid out below are not exact from individuals, but attempted to draw out the 
environmental concerns from each comment.  Many comments were simply statements that are not 
addressed below. 

Comment responses for SPE AM3 Acceptability: 

1. Longwall mining impacts and issues need to be studied more sufficiently.  Longwall mining is 
damaging the land surface and the impacts cannot be ignored. 
 
While new to Montana, the longwall mining process has been used in other parts of the US and 
other countries for many decades.  That body of experience provides a general understanding of 
subsidence mechanisms and their estimation.  Prior to issuance of the initial permit a study was 
conducted to predict probable subsidence impacts considering the geology and other conditions 
specific  to this site.  Monitoring and observation of two completed panels indicates that 
subsidence has occurred consistent with initial predictions.  
 

2. Subsidence issues need to be looked at as they pose a danger to people and livestock.  Long-
term effects of subsidence need to be looked at and should be monitored.  Subsidence poses a 
danger to livestock, wildlife, and people in the area.  Subsidence causes large cracks - some 19 
feet deep.  Subsidence has impacted livestock production. 

Reclamation of Subsidence Features: 

Subsidence features generally include surface cracks.  In local areas, cracks with significant width 
or scarps have occurred.  Subsidence features are reclaimed as necessary to restore the 
premining land use.   Although not anticipated, any features that are found to significantly 
disrupt the surface or groundwater hydrologic balance will be addressed. 

Features such as cracks that concentrate flow and lead to excessive erosion will be corrected. 

Due to the land disturbance associated with transporting equipment, minor surface cracks 
(generally less than 6 inches in width) or cracks on slopes greater than 20% will not be repaired 
unless repairs are agreed to by the operator, landowner, and DEQ.  DEQ can prescribe the repair 
if the operator is nonresponsive. 

Where repairs are to be undertaken, the method will vary according to the specific feature and 
specific site condition.  The repair of cracks with significant width is described on Figure 313-2 
through Figure 313-4.  In general, repairs will salvage and replace topsoil where possible or 
steps will be taken to avoid the displacement or loss of topsoil into the crack. 

Cracks with sufficient width and length of up-gradient drainage path will be repaired to prevent 
excess loss of topsoil into the crack.  It is expected that heavy equipment will be required for 



most repairs.  The method and equipment chosen will minimize damage to the land caused by 
access routes, material storage or incidental activities. 

Repair of cracks will generally not begin until mining of the next adjacent panel is complete to 
ensure full subsidence. Exceptions may include times where repair is needed to facilitate mining; 
or where delay has potential to exacerbate a problem such as erosion or negatively affect water 
resources.  To the extent possible, prior to significant surface disruption, DEQ and SPE will 
conduct a survey of the surface above the panel to be reclaimed to establish agreement on 
which features are to be reclaimed and the methods to be used. 

A subsidence monitoring program is in place which records the vertical displacement of a 
number of survey markers in the mine area.  In addition, a LIDAR aerial survey was conducted 
over the entire life of mine area prior to mining.  The survey provides a very detailed baseline 
elevation contour map.  A further LIDAR survey was conducted after mining of the first two 
panels.  Comparison of the two surveys allows for a very accurate and detailed view of the 
overall subsidence that has occurred.      

The nature of the subsidence produces a number of expressions at the surface including cracks, 
ridges, and slumps.  The surface features are monitored with periodic ground tours of mined 
areas.  The ground tours are supplemented with periodic helicopter inspections of steep and 
remote features.   Additionally, SPE has agreed to periodically monitor one large crack on the 
southwest corner of Dunn Mountain. 

Undoubtedly, open cracks will present some increased risk to livestock.  Observations to date 
indicate most cracks close back up as mining progresses.  Field observations indicate many of 
the remaining cracks are healing fairly quickly.  The mine is committed to repairing persistent 
large cracks where the repair itself does not cause undue surface damage.  Cattle have been 
grazing throughout the mining operation with little or no adverse effect to date.    

SPE has conducted repair of select subsidence features.  The methods used to date include 
grading (flat areas), grouting (steep areas), and dozer work.  The dozer repairs were rather 
disruptive and required seeding of the disturbed areas.   

3. Signal Peak Energy’s permit application for Amendment 3 is incomplete.   Data for existing   
wells in the area, archaeological studies, new waste disposal area needs to be reviewed. 

SPE’s amendment application was determined to be complete on December 14, 2013.  All 
applicable data has been reviewed.   Data for existing wells in the area are collected monthly or 
quarterly and it is reported to DEQ two times per year and/or upon request by DEQ.  

A Class I survey has been conducted over the entire Life-of-Mine (LOM) area.  A class III 
inventory has been conducted in the facilities area, as well as the area all areas up to Panel 6.  A 
Class III inventory was also completed on the surface related to the federal coal leases.  



Therefore, only a portion of the area has not been covered by a Class III survey.  SPE has 
committed to complete Class III surveys two panels in advance of mining. 

SPE acknowledges that a new waste disposal area may be needed in the future, however; there 
is no new waste disposal area proposed in this amendment.  When SPE determines the location 
and operating plan needed for a second Waste Disposal Area, SPE will be required to submit the 
application as a major revision; there will be a significant adjustment to the bond and the 
hydrologic balance will be affected. 

4. DEQ needs to look at the location for the proposed waste disposal area. 
 
See comment 3 above. 
 

5. Signal Peak has a long history of safety issues and violations. These should be considered in 
DEQ’s review of the application. 
 
DEQ does not have a law or rule that would allow SPE’s history of safety issues and associated 
violations to be considered during the review of the amendment application.   
 

6. There are additional impacts to the following: air quality (dust), roads (visibility is impaired by 
trucks disposing of material), vegetation (no new plants should be introduced-such as 
Knapweed), wildlife (animals such as Canada geese, mallards, teal, black duck were not 
mentioned in the list of birds), water (how does one replace a dried up spring, well, or pond?), 
archeological studies and pipelines. How will these impacts be mitigated? 
 
Air Quality – There should be no additional impacts other than extending the same impacts that 
are occurring today.  The air quality permit issued by DEQ’s Air Resource Management Bureau 
addresses these issues. 
 
Roads – SPE in conjunction with the county recently cold paved the county road up to the WDA 
to reduce the amount of dust generated and improve the visibility situation.  Dust is required to 
be controlled by use of best management practices (e.g. water). 
 
Vegetation – As committed to by SPE in Permit Section 313, “Noxious weeds found on the 
permit area will be controlled throughout the life of the operation to reduce the seed source 
available to invade reclaimed areas.   Re-vegetated areas will be qualitatively evaluated annually 
to assess weed populations.  Weed control plans have been developed in accordance with the 
Noxious Week Management Act in cooperation with the Musselshell and Yellowstone County 
Weed Control Boards and are included in Section 17.24.308 of the permit. 
 
Wildlife – The above mentioned are not considered species of special concern and for that 
reason not mentioned in the list of species of concern.  A complete list of wildlife species 



observed on the mine site is incorporated into the Annual Wildlife Monitoring Reports.  These 
reports provided the baseline information needed for this discipline.   
 
Water – Current operations at SPE indicate only short term disruption or interruption of springs, 
ponds, and wells pumping from the upper overburden directly above active underground 
mining.  Nevertheless, section 313 of the permit describes the commitments SPE has made to 
mitigate dried up springs, wells or ponds in the event of long term disruption or interruption.  
Mitigation measures include the enhancement of existing natural springs, seeps and water 
holes, and the construction of water developments such as wells, reservoirs, small ponds, tanks, 
and guzzlers.  The selection of appropriate enhancement/development techniques depends on 
many site specific factors such as current function and management of existing water resources, 
existing level of development of at spring sites, seasonal water availability and flow, potential 
for increasing existing spring flow, topographic characteristics at spring sites and habitat 
enhancement goals and objectives, and the needs of local water users .  SPE is committed to 
mitigate springs, stream reaches, and ponds to achieve post mining land use and to ensure no 
net loss of wetlands. 
 
Archaeology - The archaeological studies are required to be completed in areas that disturbance 
is going to occur.  SPE has committed to conducting Class III level surveys approximately two 
panels (2 years) in advance of longwall extraction.  SPE has committed to protect all eligible sites 
per Section 106 of the National Historic Preservation Act and mitigated with SHPO and DEQ 
approval. 
 

7. Signal Peak Energy’s postmining plant mix has low nutritional value.  Post-mining plants need 
to be able to sustain wildlife and agriculture. 
 
The postmining seed mix used by SPE is adjusted based on the surrounding vegetation, 
agreements with land owners, pre-veg surveys etc.  Additionally, the areas re-seeded associated 
with AM 3 will be areas associated with roads and drill pads.  There will be a very limited 
amount of disturbance associated with AM3 (proposed 25 acres of 7,161 acres). 
 

8. Longwall mining and subsidence issues put burdens on local farmers and ranchers. Ranching is 
a lifestyle and DEQ needs to represent the people in their livelihoods. Ranch country depends 
on water and high-quality springs.  Agriculture is the biggest industry in Montana. 

DEQ acknowledges that subsidence related to underground mining at SPE places short term 
burdens on owners of surface rights.  However, results of current operations indicate that 
cracking and fracturing related to subsidence heal rapidly.  SPE has agreed to provide surface 
owners with information about the location of mining activity so that ranch operators can avoid 
losses.  SPE has also committed to mitigate effects of subsidence as explained in the response to 
comment no. 2.  Also, see response to comment 6 for further details. 



9. The data that the state is looking at is old and outdated. 
 
SPE is required to collect and submit a variety of data.  Data collection efforts are on-going and 
DEQ utilizes the most up-to-date information available in making regulatory decisions. DEQ 
utilizes both original data associated with the permit and monitoring data collected since the 
mine was initially permitted. 
 

10. A fourteen page checklist environmental assessment is not sufficient to cover this expansion. 
 
The checklist EA is utilized to refresh the existing EIS for the mine.  In addition to the 
Environmental Assessment, the DEQ conducts a Cumulative Hydrologic Impact Analysis 
(included in the Written Findings) that considers potential hydrologic impacts from mining 
activities. 
 
The EA is the fourth that DEQ has completed to update the EIS.  Additionally, the Bureau of Land 
Management completed an EA for the Federal Coal leasing action. 
 

11. Requesting that the Montana Department of Environmental Quality (DEQ) prepare a full 
Environmental Impact Statement (EIS). The DEQ should finalize an EIS before considering this 
permit expansion. 
 
DEQ determined at completeness that an EIS was not necessary for this mine amendment as the 
original EIS conducted for the Bull Mountain Mine addressed all anticipated and potential 
impacts from mining in the LOM.  The amendment area is included in the LOM area addressed 
in the original EIS.   
 

12. The expansion will reduce the value of property in the area. We need to ensure that the land 
is left economically viable for future ranching opportunities. 
 
See comment 6 above for further discussion. 
 

13. DEQ has a statutory duty to study the impacts of coal mining in our state and not ignore them. 
 
DEQ works diligently at seeing that the law and the rules associated with Coal Mining are 
followed. 
 

14. The U.S. market for coal is declining. 
 
DEQ disagrees with the premise of the comment.  U.S. domestic demand for western coal and 
has been relatively stable since 2008.  See U.S. Energy Information Administration, July 26, 2013, 
report.  In addition, the strength of existing or future demand for the product of a particular coal 
mine for the term of a permit may not follow a general market trend.  Most importantly, the 



marketability of the anticipated production of an operator seeking a permit falls outside the 
scope of considerations appropriate for review of a permit amendment under MSUMRA.  
 

15. Coal will be shipped to China. Air pollution from China’s coal plants cause severe respiratory 
health problems.  These air pollutants affect the air quality in the US. People who suffer from 
asthma or other issues that affect a person’s ability to breathe will be impacted by higher 
levels of air pollutants. 
 
The proposed activity is the mining, processing, and transportation of coal at SPE and does not 
include how the coal is used outside Montana.  Although the impacts of burning coal may 
qualify as an indirect impact for the purpose of environmental review under NEPA, MEPA, 
specifically section 75 -1- 201(2)(a) MCA, excludes from the scope of environmental review 
actual or potential impacts beyond Montana's borders or impacts that are regional, national, or 
global in nature.  Although one commenter questions the legality of the section 75-1-201(2)(a) 
limitations on MEPA review, as an agency of the State of Montana, DEQ is obligated to enforce 
statutes within its delegated authority.  See response to comment 18. 
 

16. The EA does not address global warming 

See response to comment 15. 

17. DEQ has violated federal and state legal requirements by failing to make the original EIS, 
which is supplemented by the environmental review for AM3, reasonably available to the 
public.  

DEQ disagrees with the comment.  DEQ complied with the procedures for supplementing an EIS 
described in MEPA Model Rule X.  In response to comments received, the original EIS is available 
for public review on the DEQ website as explained in the text of the EA under the “Background” 
heading.     
 

18. The Montana Constitution provides a right to a clean and healthful environment. 

DEQ acknowledges that the Montana Constitution provides a right to clean and healthful 
environment.  Nevertheless, MSUMRA describes the standards and criteria, in part to evaluate 
whether a proposed coal mine operation to implement those constitutional rights.  MSUMRA 
authorizes strip and underground coal mining operations within the state in accordance with its 
provisions and requirements.  The Legislature has authorized DEQ to permit and regulate 
surface and underground coal mining operations in accordance with MSUMRA and other 
environmental laws applicable to coal mining operations.  DEQ, as a state agency, “must 
faithfully execute the laws of Montana” and the authority to determine the constitutionality of 
state statute such as MSUMRA rests outside of its purview.  See Merlin Myers Rev. Trust v. 
Yellowstone County, 2002 MT 201, P22, 311 Mont. 194, 200, 53 P.3d 1268, 1272. 



19. The presence of federal coal requires NEPA analysis of the proposed mine expansion and 
preparation of an EIS. 

DEQ disagrees that state review and possible approval of the SPE AM3 application triggers 
federal NEPA review by DEQ.  DEQ recognizes that that the presence of federal coal requires 
federal approval of the mining plan under SMCRA and Montana’s State-Federal Cooperative 
Agreement, 30 CFR § 746 and 30 CFR § 926.30.  The Office of Surface Mining is responsible for 
any environmental review under NEPA.  No provision of NEPA or MEPA requires joint federal 
and state environmental review. 

Renewal of the SPE AM3 permit application is state action that requires environmental review 
under MEPA.  DEQ determined that preparation of an environmental assessment is the 
appropriate level of environmental review for renewal of the SPE AM3.   DEQ issued its draft 
environmental assessment simultaneously with the public notice of acceptability of the 
application on September 3, 2013.    

20. The proposed expansion of mining operations will cause violation of water quality standards 
in the permit area and material damage to the hydrologic balance outside the permit area. 

DEQ agrees that impact of mining operations on the hydrologic balance and prevention of 
material damage outside the permit area are considerations that must be evaluated before the 
permit may be issued.  Although DEQ assesses whether the proposed operation is designed to 
prevent disruption to the hydrologic balance in the permit area, Montana water quality 
standards do not apply within the permit area.  DEQ must assess the cumulative hydrologic 
impacts and whether the operation is designed to prevent material damage to the hydrologic 
balance outside the permit area.  Violation of a water quality standard is an indicator of material 
damage.  The assessment of cumulative hydrologic impacts is incorporated within the findings 
that DEQ must issue with the permit.  See Findings, Appendix I.  In the assessment, DEQ finds 
that the mining operation described in the application is designed to prevent material damage 
outside the permit area as neither drawdown nor a decrease in water quality is expected to be 
sufficient to disrupt or interrupt the beneficial use of water.  This finding is based in large part 
on current groundwater monitoring which indicates that no material damage has resulted from 
current operations.  Findings, Appendix 1, ¶10.2.2, 10.3.  The assessment considers mitigation 
measures available in the event that mining operations disrupt or interrupt either a surface or 
groundwater resource.  In any event, the reclamation bond will not be released until the 
operator demonstrates that concentration of TDS in groundwater within the mined area no 
longer poses a reasonable threat of material damage. 

21. The provisions for hydrologic reclamation are inadequate. 

DEQ disagrees with this comment.  Reclamation by providing alternate sources of water that 
support an existing use is consistent with MSUMRA.  This conclusion is reasonable based on 
current usage of water from the underburden for existing beneficial uses.  Otherwise, 



groundwater monitoring of current mine operations indicates no material damage to 
groundwater resources.   See DEQ’s response to Comment No. 20. 

22. The Draft EA does not address possible pollution from use of waters taken from the Madison 
Formation in mine operations. 

DEQ added language in the final EA to address this comment.  SPE proposes to use Madison 
Formation water for coal processing and dust suppression.  Although Madison Formation water 
is not suitable for use as portable water, DEQ concludes the proposed use poses no threat of 
contamination of state waters outside the permit area.  This conclusion is based on storage of 
Madison Formation water in a lined pond and use for dust suppression which does not 
constitute a discharge to state waters.   One commenter’s claim that Madison Formation water 
exceeds DEQ Circular 7 standards for arsenic is attributable to misreading of the information in 
the application. 

23.  The EA fails to consider cumulative impacts from prospecting. 

DEQ added language to the final EA to address this comment.  The impacts from prospecting 
activity at the Bull Mountains Mine are minimal and are not significantly cumulative to the 
direct or indirect impacts of the proposed activity, as the SPE’s prospecting activities are subject 
to a prospecting permit that precludes any substantial disturbance, as defined in ARM 
17.24.301, of the natural land surface. 

24. The EA fails to consider indirect impacts from the need to enlarge the Waste Disposal Area. 

DEQ added language to the final EA to address this comment.   DEQ acknowledges that the 
Waste Disposal Area is insufficient to handle additional waste from mining activity 
contemplated by the AM3 expansion.   Environmental review for expansion of the Waste 
Disposal Area will be addressed in a subsequent major revision to allow SPE to prepare a 
comprehensive proposal for the expanded Waste Disposal Area.  Because the impacts of 
expansion of the Waste Disposal Area are reasonably expected to be confined within the permit 
area, it is not necessary to address this issue at this time. 
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Amendment 3 CHIA – Introduction 

1.0 INTRODUCTION 

The Montana Department of Environmental Quality (DEQ) is the regulatory authority for coal mining 
operations in the state of Montana and implements the Montana Strip and Underground Mine 
Reclamation Act (MSUMRA) and the administrative rules pursuant to the Act. The Federal Office of 
Surface Mining Reclamation and Enforcement (OSMRE) implements the Surface Mining Reclamation and 
Control Act of 1977 (SMCRA), and has granted primacy to DEQ as the regulatory agency for coal mining 
in Montana. As such, DEQ is responsible for the review and decisions on all permit applications to 
conduct surface coal mining operations within the state with oversight from OSMRE.  
 
This assessment of cumulative hydrologic impacts is prepared by DEQ as part of the permit review 
process for Amendment 3, submitted by Signal Peak Energy, LLC (SPE) for the Bull Mountains Mine No. 1 
(SMP C1993017).  It includes an analysis of anticipated hydrologic impacts associated with mining in and 
adjacent to the proposed permit area. 
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2.0 REGULATORY ENVIRONMENT 

Administrative Rule of Montana (ARM) 17.24.314(1) requires that DEQ determine that a given proposed 
mining and reclamation operation has been designed to minimize disturbance to the hydrologic balance 
on and off the mine plan area, and prevent material damage1 to the hydrologic balance2 outside the 
permit area. In order to evaluate whether the proposed mining and reclamation plan has been designed 
to prevent material damage, a Cumulative Hydrologic Impact Assessment (CHIA) is prepared by DEQ. 
Prior to making a permitting decision, DEQ makes an assessment of cumulative hydrologic impacts of all 
existing and anticipated mining operations. The CHIA analysis must be sufficient to determine whether 
mining impacts to the hydrologic balance on and off the permit area have been minimized and material 
damage outside the permit area has been prevented [ARM 17.24.314(5)]. 
 

2.1 MATERIAL DAMAGE CRITERIA 
Following the definition of material damage in 82-4-203(31), Montana Code Annotated (MCA), material 
damage criteria are established for the evaluation of both groundwater and surface water quality and 
quantity, and are used to determine whether water quality standards and beneficial uses of water, 
including water rights, outside the permit boundary have been or are expected to be impacted by 
mining activities.  The interruption or diminution of a surface water or groundwater supply to the extent 
that an existing use is precluded is considered to be material damage. When material damage occurs 
mitigation is required; mitigation would include dependable, long-term replacement of a resource 
acceptable for the designated use [ARM 17.24.314(1)(c) and 17.24.648] or treatment to return water  
quality to state standards.  
 
Material damage criteria include applicable numeric and narrative water quality standards, and criteria 
established to protect existing beneficial uses of water. Baseline water quantity and quality is compared 
against changes or anticipated changes in quantity and quality associated with mine activity to 
determine if uses have been impacted or water quality standards exceeded outside the permit 
boundary.  Threshold criteria are used by DEQ to identify potential problems in water quality and 
quantity before these problems escalate to material damage (Table 2-1). 
 
The Montana Water Quality Act (MWQA) is the primary basis for water quality protection in the state of 
Montana. Rules promulgated under the authority of MWQA establish surface water and groundwater 
standards [ARM 17.30.subchapter 6 and 17.30.subchapter 7] to protect the designated beneficial uses 
of state waters. Numeric standards published in Circular DEQ-7, Montana Numeric Water Quality 
Standards, were developed using guidance from the Environmental Protection Agency (EPA) which 
includes: 
 

1 “Material damage” means, with respect to the 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. [82-4-203(31), MCA] 
2 “Hydrologic balance” means 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. [82-4-203(24), 
MCA] 
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• National Recommended Water Quality Criteria (NRWQC) developed under Section 304(a) of 
the Clean Water Act 

• Drinking Water Lifetime Health Advisory (HA) and Maximum Contaminant Levels (MCL) 
developed under the Safe Drinking Water Act 

 
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]. The narrative standards are designed to 
address water quality for which sufficient information does not yet exist to develop parameter-specific 
numeric standards. These narrative standards are established to protect beneficial uses from adverse 
effects, supplementing the existing numeric standards. 
 
2.1.1 Surface Water Material Damage Criteria 
Material damage to surface water occurs when, as a result of mining, any of the following are met: 

 
• Surface water quality standards outside of the permit area are violated 
• Land uses or beneficial uses of water outside of the permit area are adversely affected to 

the extent that an existing use is precluded 
• A surface water right is adversely impacted 

 
Material damage criteria for surface waters3 include the numeric water quality standards established in 
Circular DEQ-7 (where applicable) and water use criteria established for parameters where specific 
numeric standards have not been developed. Surface water quality standards contained in ARM 
17.30.620 through 17.30.670 vary according to stream classification. Numeric standards for parameters 
including Escherichia coli bacteria, color, turbidity, pH, and temperature, change with stream 
classification. Surface waters in the Bull Mountains Mine area are classified as C3 surface waters [ARM 
17.30.611]. Beneficial uses of surface waters are established according to the streams’ water use 
classification. Specific water quality standards (along with general provisions) protect the established 
beneficial uses for each classification [ARM 17.30.620].  
 
Beneficial uses of C3 waters are given in ARM 17.30.629:   
 

“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. Degradation which will impact 
established beneficial uses will not be allowed.” 

 
With the exception of some spring-fed stream reaches and stockwater ponds, surface waters in the 
vicinity of the Bull Mountains Mine are typically ephemeral4, flowing only in response to precipitation 

3 “Surface waters” means 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. [ARM 
17.30.602(33)] 
4 “Ephemeral stream” means 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. [ARM 17.30.602(12)] 
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events or for short reaches below the issue point of springs or seeps. As stated in ARM 17.30.637(6), 
“Ephemeral streams are subject to ARM 17.30.635 through 17.30.637, 17.30.640, 17.30.641, 17.30.645, 
and 17.30.646 but not to the specific water quality standards of ARM 17.30.620 through 17.30.629” 
(including Circular DEQ-7, Montana Numeric Water Quality Standards).  
 
Applicable water quality standards for ephemeral surface waters are therefore predominantly narrative 
and primarily include the General Treatment Standards [ARM 17.30.635], General Operational 
Standards [ARM 17.30.636], General Prohibitions [ARM 17.30.637], and other descriptive portions of the 
surface water quality standards.  
 
Numeric surface water standards for perennial and intermittent streams are in Table 2-2. This list is not 
exhaustive, and only includes selected parameters known to be potentially associated with coal mining 
impacts that are monitored by Montana coal mines. These numeric water quality standards apply to 
perennial/intermittent streams only and not to ephemeral streams. 
 
The predominant beneficial use of surface water in the area is drinking water for livestock and wildlife. 
Water quality guidelines established for livestock use (Table 2-3) are based on limits for livestock 
consumption found in documents published by the Montana Extension Service (Sigler and Bauder, 2012, 
Hutcheson, 2001). These are not enforceable standards but are used by DEQ for guidance in evaluating 
suitability of pre- and postmine water quality for livestock use. It is not uncommon for water quality in 
the area to naturally exceed these livestock water quality guidelines. 
 
Surface water availability is variable in the Bull Mountains area. Surface water quantity is generally 
governed by the seasonal runoff from storms and snow melt. Runoff models submitted with as-built 
pond designs model the water and sediment retention of sediment control ponds. These models are 
also used to assess water quantity impacts to downstream users and uses from the capture and/or 
attenuation of storm runoff. Runoff from areas disturbed by mining operations is required to be 
managed in a manner that prevents surface water pollution (e.g. increased suspended solids, changes in 
pH, increases in metals of concern, etc.) outside the permit area to the extent possible with the best 
technology currently available [ARM 17.24.633].  
 
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 dependable, long-
term replacement water resource of acceptable quality for the designated use and adequate quantity to 
support the existing and/or planned future use [ARM 17.24.314(1)(c) and 17.24.648]. 
 
Material damage criteria are therefore a combination of applicable narrative standards, numeric 
standards, and livestock beneficial use criteria. Impacts to surface water rights are evaluated on 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, as a result of mining, any of the following circumstances 
occur: 
 

• Groundwater quality standards outside of the permit area are violated 
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• Land uses or beneficial uses of groundwater outside of the permit area are adversely 
affected to the extent that an existing use is precluded 

• A groundwater right is adversely impacted 
 
Protection of groundwater quality for beneficial uses is based on narrative standards established by 
ARM 17.30.1006 (Table 2-4) and numeric standards for individual parameters in Circular DEQ-7 (Table 2-
2). Water quality guidelines established for livestock use are shown in Table 2-3. Groundwater quality in 
the area may naturally exceed these livestock water quality guidelines. Groundwater released from the 
mine is not required to be purer than natural, background conditions [75-5-306, MCA and ARM 
17.30.629(2)(k)].  
 
Beneficial uses of groundwater outside the permit boundary include livestock and domestic use. Wells 
completed in the alluvium, overburden, and underburden supply livestock water. Wells for domestic use 
typically have reported completion depths that suggest utilization of groundwater from the 
underburden. The location of private wells and water rights are discussed in Section 6.0, Water 
Resource Uses. 
 
Water levels and water quality are monitored inside and outside the permit boundary to establish 
baseline conditions and measure subsequent changes so that impacts during and after mining can be 
anticipated and evaluated. Analytical results of water quality parameters most likely to be affected by 
mining are compared to standards to determine suitability of the water for current and anticipated uses. 
The amount of change to water quality or quantity that can be tolerated before material damage results 
will depend upon the baseline water level and water quality at a given location. Baseline water levels or 
water quality that is marginally supportive of a given use are more vulnerable to changes that would 
cause material damage than water levels or water quality more supportive of an established use. 
 
A transient groundwater flow model was developed to predict drawdown impacts to water levels in 
aquifers affected by operations at the Bull Mountains Mine. Impacts to wells and springs located within 
the modeled drawdown area can be anticipated and mitigated to avoid material damage. Mitigation for 
the loss of a beneficial use of groundwater or a water right requires providing a dependable, long-term 
replacement water resource of acceptable quality for the designated use and adequate quantity to 
support the existing and/or planned future use [ARM 314.24.314(1)(c) and 17.24.648]. 
 

2.2 CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT 
The Cumulative Hydrologic Impact Assessment (CHIA) includes an assessment of the Probable 
Hydrologic Consequences (PHC) of the proposed operation (Nicklin, 2013[1]). The PHC determination is 
prepared by the applicant [ARM 17.24.314(3)] and approved by the regulatory authority (DEQ). Prior to 
making a permitting decision, DEQ makes an assessment of all hydrologic impacts of the proposed 
operation, existing, previous, or anticipated mining that collectively impact surface and groundwater 
systems in a cumulative impact area. The CHIA analysis must determine whether mining impacts to the 
hydrologic balance on and off the permit area have been minimized and material damage outside the 
permit area has been prevented [ARM 17.24.314(5)]. The hydrologic balance is defined as "the 
relationship between the quality and quantity of water inflow to, outflow from, and 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 and surface 
water storage as they relate to uses of land and water within the area affected by mining and the 
adjacent area" [ARM 17.24.301(54)]. 
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CHIA development involves the analysis of critical aspects of the hydrologic system within a defined 
cumulative impact area to predict the type and magnitude of impacts to the hydrologic system from 
proposed and existing mining. The CHIA process includes the following: 1) define the area to the studied, 
2) describe the hydrologic system, the baseline values, and subsequent changes, 3) identify hydrologic 
resources likely to be affected, 4) develop criteria for evaluating the impacts, 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 

Signal Peak Energy, LLC (SPE) submitted Permit Amendment Application No. 3  that would increase the 
mine permit area of their underground coal mine (Bull Mountain Mine No. 1) by adding 7,161 acres and 
expanding the mine from five longwall panels (approved under Amendment 00187) to fourteen longwall 
panels (Figure 3-1). This area is included in 18 sections within Township 6 North, Range 27 East. 
 
SPE is the operator of Montana’s only active underground coal mine. The proposed plan includes room 
and pillar mining to develop nine additional panels for longwall mining.  If approved, Amendment No. 3 
would extend the permit boundary toward the northeast and increase the permit area by 7,161 acres 
for a total area of 14,896 acres.  Total acreage of the underground mine plan would be 10,569 acres.  
Approval of this amendment would increase the potential of the ground surface (directly above the 
panels and within the angle of draw) to be adversely affected by subsidence caused by mining. 
 
Approximately 20 acres of additional surface disturbance is expected as a result of this amendment. This 
amount of additional disturbance is necessary to construct temporary surface facilities that support 
underground mining. Temporary surface support facilities include boreholes, associated pads, power 
lines, and roads. No significant changes to the reclamation plan are proposed since Amendment No. 3 
only addresses expansion of the permit area to allow continuation of underground mining.  Plans for the 
mitigation of impacts to springs, seeps and drainages are included in SMP C1993017.  Site-specific plans 
for the repair or mitigation of impacts related to subsidence or other mining impacts will be developed 
as they are identified, in consultation with DEQ and affected landowners. 
 
If approved, Amendment No. 3 would add approximately 176 million tons of in-place coal reserves or 
110 million tons of mineable coal.  Of this, approximately 83 percent would be recoverable (91 million 
tons of coal. 
 

3.1 BACKGROUND & MINING HISTORY 
Bull Mountain Mine No. 1 (Figure 4-1) is approximately 15 miles southeast of Roundup, MT in 
Musselshell and Yellowstone counties. Mining Permit C1993017 was originally issued to Meridian 
Minerals on October 15, 1993, transferred to Glacier Park Company on September 25, 1995, transferred 
to Mountain Inc., on November 20, 1995, and to BMP Investments, Inc. (BMPII) on July 2, 2002. BMPII 
was renamed Bull Mountain Coal Mining (BMCM), Inc. on December 13, 2006 and the permit was 
transferred to SPE on September 15, 2008. 
 
Coal fields in the area extend from the Bull Mountains to just north of Roundup and the Musselshell 
River (Perry, 1962). Mining in the greater region began in the early 1880’s, and commercial mining was 
underway by about 1906. Coal was shipped to smelters and used as a source of fuel for the railroads 
(Slagle and others, 1986). All of the mines near the town of Roundup were abandoned by 1956. By the 
mid-1980’s, the last few mines operating in the coal field were located south of Roundup in the Bull 
Mountains and included the P.M. Mine, the Divide mine, and the Storm King Mine (Slagle and others, 
1986) (Figure 3-2). These mines mined the Mammoth Coal seam underlying the Bull Mountains that is 
approximately 10 feet to 15 feet in thickness.  
  
The largest mines were the Divide (or Carlson) mine and the adjacent Gildroy mine, each with about 70 
to 80 acres of underground room and pillar mining. These mines are approximately 1.5 miles south of 
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the Bull Mountains Mine No.1 portals area and extracted Mammoth Coal. Two mines, the P.M. Mine 
and Meridian Test Pit (Figure 3-2), are the predecessors of Bull Mountains Mine No.1. The P.M. Mine 
included 51 acres of room and pillar mining. The Meridian test pit included 90 acres of strip mining that 
were reclaimed upon completion of mining. The P.M. Mine was operated as an underground coal mine 
in the 1930’s that was converted to a surface mine in 1972 by the Maged Family. In 1989 Meridian 
Minerals Company (Meridian) opened the Meridian Test Pit surface mine to the southeast. P.M. Coal 
Company then reopened the underground mine in 1991. The Meridian Test Pit surface mine and the 
underground mine combined were termed the Bull Mountains Mine. The remaining mines in the area 
were all much smaller underground operations that used room and pillar or other simple mining 
techniques and have been abandoned. The majority of mines are located where the Mammoth Coal 
crops out at the surface, and it is the coal seam that was most likely mined. 
 

3.2 CURRENT MINING OPERATIONS 
Coal at Bull Mountains Mine No. 1 is recovered using continuous mining and longwall mining methods. 
Continuous mining includes cutting parallel entries (main entries) approximately 8 to 10 feet high by 
about 20 feet wide intersected by regularly spaced tunnels or crosscuts. Pillars or unmined areas 
between the entries and crosscuts are the primary supports of the mine. This method of mining is 
known as “room-and-pillar mining” and is used primarily for developing entries necessary for 
transportation, ventilation, utilities, and providing access to longwall panels.  
 
Longwall mining requires a significant amount of up-front preparation, or “development” using 
continuous mining methods. In order to supply power, water, air, and safe transportation corridors to 
the longwall panels, a set of parallel entries must be established. These main entries, or “mains,” are 
designed to remain intact for the life of mine, and allow access to the longwall panels via “gate roads”. 
Gate roads are driven roughly perpendicular to the mains, and consist of three parallel entries. Besides 
providing worker access to the longwall panels, gate roads are vital for the installation of longwall 
equipment, ventilation of the working area, and transportation. Once gate roads have been developed 
around a panel, the longwall equipment can be installed. 
 
Longwall mining is a method that removes all coal from each longwall panel, effectively achieving 100 
percent coal extraction, and causes surface subsidence. Longwall mining uses a series of hydraulic 
supports, or shields, set up along the longwall face that function as temporary supports to protect 
workers and equipment. A cutting machine or shearer moves back and forth along the coal face and line 
of shields, cutting the coal in a series of passes. After the shearer completes a pass the entire system 
(shields, shearer, and face conveyor) advances (perpendicular to the shearer) and unsupported 
overburden is allowed to collapse into the void formally occupied by coal.  
 
At full production SPE is capable of mining longwall panels at a rate of 11,000,000 tons of raw coal per 
year. This is equivalent to the longwall face advancing approximately 55 feet per day. However, actual 
production rates are expected to be less. Each gate road is designed to stay open for the first panel, but 
yield as the adjacent panel is mined-out, mining out of sequence would limit access to some panels and 
limit coal conservation. Panels must be mined in sequential order to achieve maximum coal recovery. 
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4.0 REGIONAL OVERVIEW 

The permit and proposed amendment area of Bull Mountains Mine No.1 is located in the Bull Mountains 
in central Montana, within the Northern Great Plains physiographic province (Figure 4-1). The Bull 
Mountains lie within the drainage basins of the Yellowstone River and the Musselshell River. The lands 
to the north of the Bull Mountains drain to the Musselshell River while the lands to the south drain to 
the Yellowstone River. The majority of the proposed permit amendment area is located within the 
Rehder Creek and Fattig Creek drainages, which are tributaries of the Musselshell River. 
 
Differential erosion of rocks of varying hardness and resistance is the main process active in forming the 
present landscape. The underlying rocks are composed of interbedded shales, claystones, siltstones, 
coals, and sandstones; however, the high mesas and ridges are capped by "clinker". Clinker is a term 
used to describe the baked sedimentary rocks resulting from burning of underlying coal beds. The shales 
and claystones tend to be easily eroded, while the sandstone and clinker 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; intermittent 
flow, which may occur on lower reaches of Rehder and Fattig creeks during wet years, has been 
observed along portions of the streams supported by springs or seeps associated with groundwater base 
flow. 
 
Vegetation in the Bull Mountains Mine No. 1 study area includes silver sagebrush-mixed grasslands, 
mixed grasslands, ponderosa pine-mixed grassland, burned ponderosa pine-mixed grassland, and 
relatively small areas of improved pasture and wetlands. In 1984 an intense fire burned much of the 
forest leaving many scattered charred logs and dead trees. Currently the burned area is dominated by 
grasses. 
 

4.1 CLIMATE 
The climate of south central Montana is classified as semiarid continental. Precipitation and 
temperature measurements have been collected at the mine and also at the nearby climate stations at 
Roundup, MT (National Weather Service Cooperative Observer ID 247214) and Billings, MT (National 
Weather Service Cooperative Observer ID 240807). Climate data are available from the Western 
Regional Climate Center (WRCC, 2013) with temperature and precipitation records for Roundup and 
Billings going back to 1914 and 1948, respectively.  
 
Figure 4-2 shows average precipitation data from the past 30 years at Roundup and Billings, MT. The 
average annual precipitation (1983-2012) at Roundup (elevation 3,230 ft) is 13.58 inches and Billings 
(elevation 3,570 ft) is 13.36 inches. The average peak precipitation month is June at Roundup (2.53 
inches) and May at Billings (2.21 inches), while the average minimum monthly precipitation occurs in 
January at Roundup (0.37 inches) and December at Billings (0.46 inches).  
 

4.2 TOPOGRAPHY 
The topography in the mine area consists of gently sloping valleys bounded by moderately steep to very 
steep ridges capped by isolated sandstone and clinker mesas. Elevations range from approximately 
3,700 to 4,700 feet above mean sea level. Surface slopes vary from zero to 15 percent in the vicinity of 
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the proposed surface facilities and up to 50 percent or more in the higher elevations of the Bull 
Mountains. 
 

4.3 GEOLOGY  
Alluvial deposits (gravel, sand, and silt) are generally unconsolidated 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.  
 
The Bull Mountain coal region and vicinity is underlain by a sequence of sedimentary rocks that 
comprise the Bull Mountain Basin. This sequence of rocks is comprised of an alternating sequence of 
sandstones, siltstones, shales, carbonates, clinker, and coal approximately 12,000 feet in thickness that 
range from early Paleozoic to Tertiary in age. The basin is underlain by Precambrian metamorphic 
basement rocks (Wheaton, 1992). The sedimentary sequence was deposited or formed in a single 
depositional center of the Powder River Basin but is now isolated or separated from the main basin due 
to post-depositional tectonics and erosion. 
 
Tertiary age continental rocks of the Tongue River Member of the Fort Union Formation are the 
principal rock units disturbed by longwall mining at the Bull Mountains Mine No. 1. Rocks of the Tongue 
River Member consist of interbedded siltstones, sandstones, shales and coals and form the bedrock 
under the mine area where they extend to depths in the range of about 1100 feet below the base of the 
Mammoth Coal. Figure 4-3 illustrates the general geologic relationships in the region. Figure 4-4 shows a 
detailed lithologic column for the Bull Mountains (Meridian, 1990). It represents about 1250 feet of the 
uppermost portion of the Tongue River Member occurring at Bull Mountains. Rocks of the Tongue River 
Member are situated in a broad (approximately 10 miles) and relatively long (axial trace of 
approximately 15 miles) north-northwest plunging syncline (less than one degree) that includes the 
Mammoth Coal. This area includes approximately 150 square miles.  
 
A general description of the shallow stratigraphy of the Tongue River Member includes: 
 

• Overburden rocks include interbedded siltstones, sandstones, shales, clinker, and coal above the 
Mammoth Coal. These rocks thicken toward the north-northwest or along the plunge of the 
syncline and range from approximately 200 feet to over 800 feet in thickness. Clinker, a reddish-
brown, commonly brecciated pyro-metamorphic rock formed by prehistoric coal fires, occurs 
throughout the study area and commonly caps ridges or areas of higher elevation.  

• Rocks of the Mammoth Coal occur immediately below overburden rocks. This coal seam is the 
principal economic seam in the area and varies in thickness from eight to ten feet within the 
permit boundary.  

• Underburden rocks are similar to rocks of the overburden and are divided into the upper 
(immediately below the base of the Mammoth Coal) and deeper overburden. 
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5.0 CUMULATIVE IMPACT AREA 

A cumulative hydrologic impact area (CIA) is defined by ARM 17.24.301(31): ‘"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 the entire projected life through bond release of all permitted operations 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 CIA will depend on 
the surface water and groundwater system characteristics, the hydrologic resources of concern, and 
projected impacts from the operations included in the assessment. For this CHIA, a surface water CIA 
and a groundwater CIA are delineated to assess impacts associated within these distinct hydrologic 
resource areas. 
 

5.1 SURFACE WATER CUMULATIVE IMPACT AREA 
The surface water CIA includes all areas that may see a measurable change in water quantity or water 
quality due to mining activities at the Bull Mountains Mine. The surface water CIA is presented in Figure 
5-1.The CIA extends beyond the proposed Amendment No. 3 boundary and includes Rehder Creek to its 
confluence with Halfbreed Creek, and Fattig Creek to stream monitoring station 52996, both of which 
flow north to the Musselshell River. The CIA extends southward to include a number of named and 
unnamed ephemeral watercourses that flow south from the Bull Mountains to the Yellowstone River. 
CIA boundaries were established to allow evaluation of any potential impacts to streams, springs, and 
ponds that could reasonably be affected by present and future mining operations on and off the permit 
area. The CIA boundaries are established downgradient from potentially affected streams and springs, 
and include all surface water monitoring stations to allow assessment of impacts to stream water quality 
and quantity. Likewise, the CIA extends southward to include springs and ephemeral stream channels 
that could potentially be affected by subsidence-related changes in hydrology as Dunn Mountain and 
the southern portions of the permit area are undermined. 
 

5.2 GROUNDWATER CUMULATIVE IMPACT AREA 
The groundwater CIA boundary is based on the anticipated or potential extent of impacts to 
groundwater affected by mining based on the hydrology of the mine area.  Potential impacts to 
groundwater include changes to water level or water quality such that the resource is no longer 
available or suitable for established uses.  
 
The groundwater CIA is presented in Figure 5-2. This area is drawn to include mining-induced 
groundwater impacts from drawdown of the Mammoth Coal and underburden aquifers, as well as 
impacts upon shallow aquifers (alluvium and shallow fractured bedrock) from operations (ponds, 
conveyors, storage areas including fueling and laydown areas) within the facilities area, and impacts 
from the Waste Disposal Area (WDA). Water storage areas or ponds, pipelines, conveyors, fuel and 
other storage areas including the WDA have the potential to affect the shallow groundwater system of 
Rehder Creek and its tributaries such as PM Draw. Also, any mining-induced water quality impacts are 
expected to be contained within the CIA.  
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Results of the new transient flow model (Nicklin, 2013[2]) indicate that drawdown in the upper 
underburden and Mammoth Coal aquifers immediately after the cessation of mining would extend 
approximately three miles down gradient of the permit boundary to the northwest and generally extend 
to the outcrop of the Mammoth Coal in the cross and up gradient directions (Figure 5-2). 
 
The groundwater CIA includes a buffer area around the modeled upper underburden five-foot 
drawdown contour and is also extended around the facilities area. The modeled drawdown for the 
upper underburden is used to define the CIA instead of the drawdown for the Mammoth Coal because 
drawdown in the upper underburden has a greater areal extent.
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6.0 WATER RESOURCE USES 

Historic and current surface and groundwater uses in and adjacent to the mine area include domestic, 
livestock, wildlife, and industrial uses. Wells located within and immediately adjacent to the CIA were 
identified from the Montana Bureau of Mines and Geology, Groundwater Information Center (GWIC). 
Registered surface water and groundwater rights were identified from records at the Montana 
Department of Natural Resources and Conservation (DNRC). Groundwater users (wells and groundwater 
rights) are shown in Table 6-1 and Figure 6-1, and surface water users (surface water rights) are shown 
in Table 6-2 and Figure 6-2. 
 

6.1 DOMESTIC  
Domestic use is indicated in GWIC or DNRC records for 33 wells within the groundwater cumulative 
impact area. Domestic or private wells in the area generally produce water under confined conditions 
from relatively deep underburden sandstones that are hydrologically separated from the upper 
underburden aquifer and Mammoth Coal, although a few domestic wells are completed in the upper 
underburden. Office Supply Well No. 1 (OSW), which supplies water to the mine office facilities, also 
produces from the deep (355 to 405 feet) and relatively thick (50 feet) underburden sandstones. 
  

6.2 INDUSTRIAL  
Three industrial supply wells, currently used for mining operations are completed in carbonate rocks of 
the Madison Group, at depths greater than 8,700 feet. These wells produce hot (approximately 165⁰F) 
and highly mineralized water that is isolated from the shallow aquifers of the Fort Union Formation by 
thousands of feet of confining rock units. The water contains concentrations of fluoride and 
radionuclides in excess of drinking water standards for groundwater that make the deep Madison well 
water unsuitable as potable water.  Shallow aquifers disturbed by mining (i.e., overburden, Mammoth 
Coal and upper underburden) are not expected to have an effect on aquifers of the Madison Group. 
 
Groundwater extraction from the Madison aquifer is expected to be approximately 600 acre-feet per 
year and will not have a significant drawdown effect on the aquifer. The nearest Madison well off site is 
approximately 20 miles from the mine and calculations indicate that the radius of influence of the 
Madison Group wells in use at the mine is limited to several miles (DNRC, 2012). 
 
Industrial water from the Madison wells is stored in Madison Pond No. 1, a lined pond used by the mine 
for coal processing in the preparation plant, and to control road dust and dust generated during mining. 
Wastewater generated from the preparation plant and underground dust control is filtered and re-used 
in a closed-loop system. 
 

6.3 AGRICULTURE  
Livestock watering is the dominant water use in the CIA, and surface water, springs, and groundwater 
wells in the CIA area are used for livestock watering. Water quality in surface water, springs, and shallow 
wells is variable and may change seasonally with the availability and use of the water source. Deeper 
wells provide a more consistent and reliable water source. 
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60 wells that lie within the groundwater CIA are identified for stockwater use in the GWIC and DNRC 
databases. The completion depths listed for stockwater wells indicate that groundwater resources used 
for supply include alluvium, overburden, coal, and upper and deep underburden aquifers. There are also 
46 groundwater rights listed for stockwater use at springs in the groundwater CIA. These springs are 
primarily sourced from overburden aquifers with a few sourced by the Mammoth Coal. 
 
Livestock are listed as the use at 30 of the 34 surface water rights within the surface water CIA in the 
DNRC database. Livestock use of surface water is typically directly from the source or at a stock pond. 
The remaining four surface water rights are listed for irrigation use.  Nearly half of the surface water 
rights in the surface water CIA are owned by SPE. 
 

6.4 AQUATIC AND WILDLIFE HABITAT  
Aquatic plants, macroinvertebrates, and vertebrates are associated with springs and ponds in the permit 
area. Fish have not been found in any of the ponds or stream reaches, and no threatened or endangered 
aquatic species or habitat has been identified in the area. Aquatic species are associated predominantly 
with stock ponds and rely on spring-water inputs for the maintenance of habitats. 
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7.0 MONITORING PROGRAM 

Surface water and groundwater monitoring programs have been implemented at the Bull Mountains 
Mine No. 1 and are the basis for assessment of mining impacts on water resources. Monitoring has been 
designed to collect water quantity and quality information pertinent to the evaluation of impacts. The 
monitoring plan identifies parameters, sampling frequency, geologic units monitored, and site locations.  
All current monitoring sites are shown on Figure 7-1 and Figure 7-2. A list of currently required analytical 
parameters is shown in Table 2-2. Quality assurance is an essential part of analytical requirements. 
 
In addition to monitoring requirements issued under Mine Permit C1993017, the Bull Mountains Mine 
No. 1 also monitors MPDES-regulated discharges from the facilities and waste disposal areas, as directed 
under MPDES Permit No. MT0028983. The Bull Mountains Mine has eight outfalls under the MPDES 
Permit, of which six discharge to PM Draw and two discharge to Rehder Creek. 
 
As mining proceeds or potential impacts are anticipated, 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. 
 

7.1 SURFACE WATER 
Surface water monitoring began in 1989 with the original permit applicant, Meridian. Baseline surface 
water quality and quantity data were collected by Meridian from 1989-1991 as required by ARM 
17.24.304. Monitoring resumed in 2003 when BMPII, assumed the surface mining permit from Meridian. 
Currently Signal Peak Energy operates the mine and collects surface water monitoring data associated 
with streams, springs, and ponds in accordance with ARM Section 17.24.314 (Permit C1993017, Vol. 3, 
Section 314, Protection of the Hydrologic Balance).  
 
Streamflow is typically ephemeral in nature, with local spring inputs forming wet areas or short reaches 
of streamflow before infiltration into the alluvium. Flow from most springs is dependent upon 
precipitation and recharge of shallow perched aquifers that feed area springs and seeps. Continuous 
flow is therefore infrequent to rare. 
 
Stream monitoring consists of the collection of water quality parameters and flow measurements at 12 
established surface water monitoring stations within and outside of the permit area. Streams are 
sampled for a variety of field parameters, analytical constituents, peak flows, and instantaneous flows 
(Table 7-1). The stream monitoring network is shown in Figure 7-1. 
 
Spring (spring and seep) monitoring consists of collection of water quality parameters and flow 
measurements at 81 established monitoring stations on and off the permit area. Springs are sampled for 
a variety of field parameters, analytical constituents, peak flows, and instantaneous flows (Table 7-1). 
The spring monitoring network is shown in Figure 7-1. 
 
Pond monitoring consists of collection of field parameters at 16 established stock pond monitoring 
stations. Measurements are scheduled monthly at 13 ponds and semi-annually at 3 ponds. Parameters 
associated with pond sampling are field parameters only, as included in Table 7-1. The pond monitoring 
network is shown in Figure 7-1. 
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7.2 GROUNDWATER 
Meridian installed the majority of the wells in the original monitoring network at Bull Mountains Mine 
No. 1 between 1989 through 1991. A number of wells installed by the Montana Bureau of Mines and 
Geology (MBMG) as early as 1981 were incorporated into the monitoring network that included 110 
monitoring wells by 1995. With the exception of MBMG wells and a few wells that were transferred to 
landowners, the Meridian monitoring wells were abandoned and reclaimed after the Bull Mountains 
Mine No. 1 closed in 1998. 
  
In 2002 and 2003, BMPII constructed a new monitoring network for the Bull Mountains Mine No. 1. The 
new monitoring wells were designed and completed to monitor the same stratigraphic interval in the 
same general location as the former monitoring wells. In some cases, new well construction differed 
from construction of the former well due to different drilling conditions and other limitations or 
purposes. BMCM reinstated the frequency and type of groundwater monitoring specified in the 
Meridian permit document including water level measurements, water chemistry field parameters, and 
groundwater quality sampling and laboratory analyses. While data from the original set of wells can 
generally be compared with data from the new wells, differences in well construction or monitoring 
methods and techniques create problems that prevent comparison of water level and water quality data 
between the old and new monitoring networks. 
 
The monitoring plan was revised and updated in 2012. Currently, there are 105 groundwater wells 
which are monitored: 42 alluvial, 28 overburden, 15 Mammoth Coal, and 20 underburden (Figure 7-2). 
The existing groundwater monitoring wells and schedule are shown in Table 7-2. As overburden 
collapses into the void where Mammoth Coal has been removed, future groundwater monitoring wells 
will be installed in the gob to monitor the quality and quantity of water as the depleted aquifer is 
recharged.
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8.0 BASELINE HYDROLOGIC CONDITIONS 

The goals in establishment of baseline hydrologic conditions are to characterize the local hydrology, 
understand the regional hydrologic balance, and identify any water resource or water use that could be 
affected by the mining operation.  
 
The hydrologic and geologic data required to evaluate baseline hydrologic conditions, probable 
hydrologic consequences, and cumulative hydrologic impacts of mining was collected by the original 
permit applicant, Meridian, from 1989-1991 and submitted with the initial permit application, and are 
discussed in detail in Sections 17.24.304(1)(e) and (f), respectively, of Mine Permit C1993017. 
 
Baseline hydrologic and geologic data of the permit area and adjacent area of potential hydrologic 
impact were collected from a number of sources including literature review, hydrogeologic field 
reconnaissance, static water level measurements, aquifer tests, groundwater and surface water 
sampling and well and spring inventories. Monitoring data were collected by Meridian, the Louisiana 
Land and Exploration Company (LL&E), Yellowstone Coal Company, the P.M. Mine, Consolidation Coal 
Company, the United States Geological Survey (USGS), MBMG, and the Mine Safety and Health 
Administration (MSHA). 
 
Baseline monitoring in the area was begun by LL&E as early as 1980. MBMG began monitoring the area 
in 1981 with the installation of eight monitoring wells. During baseline monitoring between 1989 and 
1991 by Meridian and MBMG, a total of 3509 flow and water level measurements were taken, 614 
water quality samples were collected, 59 aquifer tests were performed, and continuous flow data from 
three surface water sites and one spring were collected. In addition, narrative descriptions of surface 
drainage and channel characteristics were included in baseline water quality and quantity assessments.  
 
Although the mining permit was originally issued to Meridian in the fall of 1993, substantial mining and 
disturbance at the mine site did not occur until mining by SPE began in 2008. Data collected by BMPII. 
and SPE from 2003 to 2008 may be considered baseline data for the purposes of impact assessment, and 
in some cases data collected from 2008 to present may also be considered baseline data where it was 
collected outside the area of mining influence (i.e. Fattig Creek drainage). 
  

8.1 SURFACE WATER BASELINE 
Surface water baseline conditions were derived from a network of surface water monitoring stations 
(springs/seeps, streams, ponds) established during initial permit development and include data 
predominantly from 1989 through 1991. Data collection resumed in 2003 with the onset of mining 
activities and continues presently. 
 
8.1.1 Surface Water Regime 
The region is drained by tributaries of the Musselshell and Yellowstone Rivers north and south of the 
permit area, respectively. Tributaries within and in the vicinity of the permit area that drain north to the 
Musselshell River include Fattig Creek, Rehder Creek, East Parrot Creek and Halfbreed Creek. Tributaries 
that drain south to the Yellowstone River include Pompey’s Pillar Creek, Railroad Creek, and Razor 
Creek. There are no perennial streams within the surface water cumulative impact area. The nearest 
perennial stream of consequence is lower Halfbreed Creek which flows into the Musselshell River 
approximately 18 miles to the north. Tributary streams in the area are generally ephemeral and have 
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deeply cut valleys that often flood after heavy rains (Woolsey and others, 1917). Some drainages within 
the project study area contain intermittent reaches, which vary from year to year depending upon 
precipitation received in the contributing drainages and the amount of spring output contributing to 
baseflow. 
 
8.1.2 Surface Water Quantity 
Baseline water quantity data consists primarily of data collected from 1989 through 1991, and includes 
flow and/or water level data for streams, springs/seeps, and ponds. Streamflow in the study area are 
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 aquifers. The shallow 
alluvium or colluvium and bedrock outcrops in the study area are generally conducive to natural 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 landowner 
manipulation of the drainage for livestock use. 
 
Landowner manipulation of spring inputs has a dominant effect on surface flow as indicated at the 
major springs in the permit area including numbers 14325 (Busse Water), 17415 (Litsky), and 16655 
(Cold Water). At these locations, embankments have been constructed across the drainages to form 
ponds which impound water for livestock. These ponds control downstream drainage and in some cases 
the ponds are large enough to eliminate downstream flow. Ponds are typically located directly below 
spring issuances or directly atop the spring input and are a reflection of spring water inputs from shallow 
groundwater movement. 
 
In the absence of immediate precipitation events or spring snowmelt, stream and pond water quantity is 
generally governed by spring inputs from shallow perched aquifers that respond to seasonal 
precipitation. In most years, streambeds are dry, except below spring issue points. Sustained 
streamflows were observed, however, in 1991 when 19.1 inches of precipitation was recorded in 
Roundup, an amount nearly six inches above the 30-year (1982-2011) annual average of 13.4 inches. 
Sustained streamflows on Rehder Creek and Fattig Creek were again observed from 2011 through 2013 
as a result of well-above average precipitation during the spring of 2011 and 2013.  Conditions observed 
during the baseline periods should therefore be viewed within the context of regional precipitation 
trends, and at times, represent conditions during a period of above-normal precipitation. 
 
As mining progresses and coal is removed through the longwall mining process, subsidence of 
overburden has the potential to affect spring flows and, consequently, associated stream flows.  Due to 
ephemeral conditions in potentially affected drainages, the limited streamflow data set precludes 
detailed analysis and establishment of typical numeric baseline streamflow conditions. Rather, potential 
impacts from mining activity are more readily evaluated through changes in groundwater discharge 
from springs and the location of issue points that feed established ponds and stream reaches. 
 
Flowing or ponded baseline conditions were reported for 36 individual springs from 1989 through 
1991. Table 8-1 presents an estimated average flow rate for 30 springs with flows greater than 1.0 gpm 
during the baseline monitoring period, and represents baseline flow conditions for springs for the 
climatic conditions observed during the 1989-1991 baseline monitoring timeframe. 
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8.1.3 Surface Water Quality 
Baseline surface water quality data consists primarily of data collected from 1989-1991, and includes 
field parameters and analytical water quality samples from streams, springs/seeps, and ponds. 
Precipitation at Roundup, MT during this period was 15.2, 11.6, and 19.1 inches, respectively.  The 30-
year average annual rainfall at Roundup is 13.4 in. 
 
Baseline (1989-1991) stream water quality data consists of water quality samples (n=10) from eight 
stream-sampling locations. All samples were collected during runoff events and represent water quality 
associated with ephemeral stormwater flows; seven of the 10 samples were collected during a single 
major storm event in June 1991. Table 8-2 presents summary water quality statistics for analytical water 
quality samples collected during this time frame. A low number of observations (n=10) and high 
variability among data results reflects the ephemeral event-driven nature of surface flows in the area. 
Ephemeral flows are typically high in suspended solids as they occur in response to storm-driven events, 
resulting in detects of several metals (iron, manganese, aluminum, zinc) associated with suspended 
sediment. Other, less common metals (cadmium, chromium, mercury, nickel, silver) were detected at 
very low levels, or were not detected at all in baseline samples. As sampling events were from 
stormwater events on ephemeral streams, numeric standards in Circular DEQ-7 do not apply (see 
Section 2.2.1). 
 
Baseline pond water quality data (1991) consists of water quality samples (n=20) from 16 pond-sampling 
locations. Table 8-3 presents summary water quality statistics for analytical water quality samples 
collected during the sampling time frame (05/91-08/91). Baseline pond water quality data was collected 
from May through July of 1991 during a period of unusually high precipitation and may not reflect 
typical conditions in the region, which typically are much dryer. 
 
Baseline spring water quality data (1989-1991) consists of water quality samples (n=231) from 16 spring-
sampling locations. Spring water quality data is comparable to overburden water quality;  sulfate and 
total dissolved solids (TDS) ranged from 11 mg/L to 3,020 mg/L and 226 mg/L to 6,030 mg/L and 
averaged 466 mg/L and 1,118 mg/L, respectively. Table 8-4 presents summary water quality statistics 
for analytical water quality samples collected during this time frame. 
 
In addition to baseline spring water quality data collected by Bull Mountains Mine No 1, Wheaton and 
Donato (1991) reported concentrations of sulfate and TDS collected in 1978 from six seepage sites along 
Halfbreed Creek just west of the permit area. Respective sulfate and TDS concentrations ranged from 
370 mg/L to 640 mg/L and 947 mg/L to 1,460 mg/L and averaged 508 mg/L and 1,182 mg/L. Similarly, 
Wheaton and Donato (1991) reported concentrations of sulfate and TDS from eleven springs in the 
vicinity of the permit area. Respective sulfate and TDS concentrations ranged from 11 mg/L to 2,400 
mg/L and 420 mg/L to 4,170 mg/L and averaged 615 mg/L and 1,592 mg/L. 
 

8.2 GROUNDWATER 
Baseline water level and water quality were measured in the alluvium, overburden, Mammoth Coal, and 
underburden during the baseline period 1989 - 1991. Monitoring continued during ownership by 
subsequent operators, but most of the monitoring wells used to determine baseline conditions were 
abandoned when the mine closed in 1998. A new network of 121 monitoring wells was completed in 
2002 and 2003 by BMPII and continued to monitor baseline conditions as substantial mining disturbance 
had not yet occurred. 
 

10/15/2013  8-3 



Amendment 3 CHIA – Baseline Hydrologic Conditions 

8.2.1 Groundwater Regime 
Groundwater in the mine area occurs in the alluvial, overburden, Mammoth Coal, and underburden 
aquifers. Groundwater flow is generally toward the north-northwest except in the often dry alluvial 
aquifer system. Contiguous rock units including the sandstone above the Rock Mesa Coal (lower 
overburden aquifer), the Mammoth Coal, and the underburden are saturated across much of the study 
area. 
 
Aquifer tests were performed by the MBMG and Meridian from 1982 through 1991. Aquifer tests results 
are summarized in Table 8-5. These results show a wide range of hydraulic conductivity (geometric 
mean between 28 and 0.013 feet per day) that decreases with depth. For example, unconsolidated 
alluvium has a hydraulic conductivity that is four orders of magnitude greater than that of the 
underburden. Storage coefficients were determined by 11 aquifer pumping tests in bedrock aquifers. 
These results indicate a wide range of storage coefficients in the overburden and the Mammoth Coal 
ranging from 1 x 10-3 to 6 x 10-6. The underburden values were even wider in range, from 1 x 10-1 to 4 x 
10-6. In general, this indicates that groundwater typically occurs under confined conditions in bedrock 
aquifers. 
 
8.2.2 Alluvial Baseline 
Alluvial sediments locally are up to 20 feet in saturated thickness but are generally dry in the permit area 
except following periods of significant precipitation. Alluvial baseline water quantity was determined by 
a network of 25 relatively shallow monitoring wells completed in alluvium that occurs in the valley 
bottoms of the larger ephemeral stream channels. Alluvial material is not a major aquifer in the region 
due to its limited saturation and areal distribution. 
 
Measurements from baseline alluvial wells indicated that the alluvial aquifer is generally dry in the 
permit area and becomes partly saturated in Rehder Creek near the northern border of the permit 
boundary. Alluvial groundwater flow in Rehder Creek is toward the west-northwest (downstream). The 
alluvium of ephemeral tributaries from the permit area into Rehder Creek is generally dry and becomes 
partly saturated along short reaches due to spring discharge and during significant seasonal 
precipitation events. 
 
Alluvial baseline water quality was determined by monitoring 11 wells (Table 8-6). Data from these wells 
indicate that alluvial groundwater in the permit area and vicinity is generally of a magnesium-sulfate or 
magnesium-bicarbonate composition. Specific Conductance (SC) ranged between 759 µS/cm and 2,360 
µS/cm with a mean of 1,625 µS/cm, and sulfate concentrations ranged from 143 mg/L to 1,000 mg/L 
with a mean of 535 mg/L. Alluvial groundwater ranged between Class I and Class II water (Table 2-4). 
However, most alluvial groundwater quality falls into Class II. Water quality of most alluvial groundwater 
is suitable for livestock. 
 
8.2.3 Overburden Baseline 
Overburden rocks are commonly over 200 feet in thickness and range to over 800 feet in thickness 
within the permit boundary. Shallow overburden groundwater is typically unconfined, perched, and 
often moves laterally along sedimentary layers before discharging as springs, seeps, or into alluvium 
(Figure 4-3). Water levels in the perched aquifers and spring flow issuing from them are strongly 
influenced by seasonal and periodic fluctuations in precipitation. Deeper overburden groundwater 
occurs in sandstones stratigraphically above the Rock Mesa and the Mammoth Coal seams (Figure 4-4). 
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These sandstones are up to 80 feet in thickness. Flow in these sandstones is generally toward the north-
northwest, nearly coincident with the synclinal structural axis. 
 
Overburden baseline groundwater quantity was determined by a network of 26 groundwater wells. 
Where saturated, overburden groundwater occurs under both confined and unconfined conditions 
depending upon the proximity to the outcrop. Baseline data indicate that overburden groundwater is 
associated with alternating perched aquifers and rock units of low permeability and unsaturated rocks 
that extend to approximately 100 feet in depth. However, deeper overburden rocks are saturated and in 
hydrologic connection with the underlying strata. 12 of the 26 baseline overburden monitoring wells 
were completed in sandstones within the lower overburden above the Rock Mesa and the Mammoth 
Coal seams. 
 
16 wells were used to determine the baseline water quality of the overburden aquifer (Table 8-7). 
Water in the overburden wells is generally of sodium-bicarbonate or sodium-sulfate composition, and is 
relatively poor in quality due to high sulfate and SC. Overburden baseline SC ranged from 464 µS/cm to 
3,330 µS/cm, with an average of 1,644 µS/cm, and sulfate concentrations ranged between 12 mg/L and 
1,410 mg/L, with an average of 1,143 mg/L and 457 mg/L. Water sampled from overburden wells ranged 
from Class I through Class III groundwater, but most wells produce Class II water. Only wells 30-2 and 
62721-10W, located east and upgradient of mining, had water classified as Class I groundwater. Locally, 
baseline water quality within the deeper overburden wells is suitable for livestock. 
 
8.2.4 Mammoth Coal Baseline 
The west margin of the Mammoth Coal crops out at the mine portal. Near the western margin, the coal 
is dry but becomes saturated and eventually becomes confined toward the synclinal axis. Groundwater 
flow in this unit is toward the north-northwest, following the direction of synclinal plunge. Recharge 
reaches the Mammoth Coal via exposed outcrops, subcrops, and from infiltration through the 
overburden. 
 
The geometric mean hydraulic conductivity of the Mammoth Coal is 0.16 ft/day (Table 8-5). Although 
the hydraulic conductivities for the Mammoth Coal are relatively higher than the overburden, they are 
typically inadequate to provide a reliable source of well water and few production wells are completed 
in the coal. Figure 8-1 illustrates the potentiometric surfaces in the Mammoth Coal and in overburden 
sandstones above the Rock Mesa Coal. Water levels indicate that the Mammoth Coal aquifer is isolated 
from overlying overburden aquifers. 
 
Mammoth Coal baseline groundwater quantity was determined by a network of 14 groundwater wells. 
Water levels in most Mammoth Coal wells showed little natural fluctuation and did not vary more than 
two feet over the period of baseline monitoring, except in one well near the Mammoth coal outcrop 
which showed larger fluctuations apparently in response to precipitation. 
 
Baseline water quality of the Mammoth Coal aquifer was determined from samples from 10 wells (Table 
8-8). Generally, sodium and sulfate are the dominant ions in groundwater collected from most 
Mammoth Coal monitoring wells. SC and sulfate baseline concentrations in the Mammoth Coal tend to 
be greater than in the overburden. SC ranged from 1,400 µS/cm to 3730 µS/cm with an average of 2,272 
µS/cm. Sulfate concentrations ranged from 251 mg/L to 1,690 mg/L, with an average of 798 mg/L.  
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Mammoth baseline groundwater samples fall into Class I through Class III groundwater. However, water 
from most Mammoth Coal wells is Class II groundwater. Mammoth Coal groundwater is generally 
suitable for watering livestock. 
 
8.2.5 Underburden Baseline 
In the context of the mine permit, the term underburden refers to rocks below the base of the 
Mammoth Coal. Generally, the underburden aquifer can be divided into two distinct aquifers:  1) the 
upper underburden aquifer immediately below the base of the Mammoth Coal that is hydraulically 
connected to the Mammoth Coal, and 2) the deep underburden sandstones hydraulically isolated from 
the upper underburden aquifer that typically occur hundreds of feet below the base of the Mammoth 
Coal. 
 
The upper underburden has very low conductivities with a geometric mean of 0.013 ft/day and does not 
supply substantive amounts of groundwater to wells. The deep underburden is characterized by a 50-
foot thick massive fluvial sandstone at a depth of approximately 350 feet below the Mammoth Coal. The 
deep underburden provides much of the domestic and livestock well water in the vicinity of the mine, 
including the office supply well used by the mine. A pump test of the office well completed in these 
deep sandstones indicated a hydraulic conductivity of 3.8 feet per day, which is two orders of magnitude 
higher than the conductivities of the upper underburden and the Mammoth Coal (Table 8-5).  
 
Underburden baseline quantity was determined from a network of 19 wells. Groundwater in the upper 
underburden generally occurs under confined conditions and flows north-northwest like the overlying 
aquifers. 
 
Baseline water quality of the upper underburden was determined by 12 monitoring wells (Table 8-9). 
The baseline water quality of the upper underburden is similar to that of the Mammoth Coal. Sulfate 
was the dominant anion and sodium tended to be the dominant cation. Underburden groundwater 
generally fell into Class II and III. Respective SC and sulfate concentrations of the upper underburden 
aquifer ranged from 1,440 µS/cm to 4,280 µS/cm and 216 mg/L to 2,680 mg/L. Average SC and sulfate 
concentrations were 2,721 µS/cm and 1,121 mg/L. Upper underburden wells are typically suitable for 
livestock use, and some are marginally suitable for domestic use. Water quality analysis of a sample 
from the office well completed in the deeper underburden indicated Class I groundwater, and is suitable 
for the mine public water supply. Most deeper underburden wells are suitable for domestic and 
livestock use. 
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9.0 HYDROLOGIC IMPACT 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 impact area. The assessment must be sufficient to determine if the Bull Mountains Mine 
No. 1 operation has been designed to prevent material damage to the hydrologic balance outside the 
permit area. This process takes into account the measures to be taken during and after mining to 
minimize impacts to the hydrologic balance, and evaluates hydrologic monitoring data with respect to 
these measures to determine whether impacts to the hydrologic balance have been minimized and 
material damage prevented.  Material damage criteria include Montana water quality standards and 
water quality criteria to support the approved post-mine land use. 
 
To prevent material damage outside the permit area, action thresholds have also been established for 
surface water and groundwater inside the permit area in order that potential water quantity or quality 
impacts are anticipated and mitigated prior to reaching levels that exceed standards or impinge on 
designated uses (Table 2-1). 
 

9.1 MINIMIZATION OF IMPACTS 
Montana’s Strip and Underground Mine Reclamation Act requires permit holders to employ measures to 
minimize disturbance to the hydrologic balance.  Per ARM 17.24.314(1), the proposed measures must 
minimize disturbance of the hydrologic balance sufficiently to sustain the approved postmining land use 
and the performance standards of subchapters 5 through 12 and must provide protection of:  

a) the quality of surface and ground water 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 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 waters, and protection of undisturbed drainages.  In addition, adherence to Best Technology 
Currently Available (BTCA) and Best Management Practices (BMPs) in the design and implementation of 
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 operation and reclamation plans included throughout the 
Bull Mountains Mine No. 1 surface mining permit (SMP C1993017), and have been reviewed and 
approved by DEQ.  
 

9.2 HISTORIC, PRE-LAW MINING 
Past coal mining in the area include the P.M. Mine and some historic, small-scale operations along the 
Mammoth Coal outcrop that utilized room and pillar methods, which resulted in some limited residual 
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subsidence (USDI, 2011). Existing residual impacts from historic coal mining in the area near the Bull 
Mountains Mine No.1 are unknown, as water quality data for these historic mining areas is unavailable. 
 
Water quality data from underground coal mines to the north of the CIA (near Roundup, MT), however, 
is available. Water quality data reported by Reiten and Wheaton (1988) indicate that the average 
groundwater concentrations of TDS and sulfate at underground coal mines in the Roundup area, 
sampled between 1910 and 1986, were 1,324 mg/L and 659 mg/L, respectively. Later, Wheaton (1992) 
again reported concentrations of TDS and sulfate in the groundwater of coal mined areas near Roundup 
collected between 1986 and 1991. Average TDS and sulfate concentrations were 2,647 mg/L and 1,445 
mg/L, respectively.  
 
These data do not represent water quality at the Bull Mountains Mine No. 1, but are presented to 
illustrate that residual water quality from abandoned mines in the area near Bull Mountains have the 
potential to influence water quality where historic workings are in close proximity to existing monitoring 
wells. At this time, it is unknown whether historic workings have influenced water quality in the Bull 
Mountains area, however no residual impacts from historic mining have been identified. 
 

9.3 ALLUVIAL VALLEY FLOORS 
As defined in 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”. 
 
The presence of an alluvial valley floor is determined by the presence of geologic, hydrologic, and 
biologic properties necessary to support agriculture. Alluvial deposits are found in both the Rehder and 
Fattig Creek valleys, however the alluvial deposits are generally dry and do not provide a source of 
subirrigation. Historic and current farming also does not depend on surface irrigation. Therefore, no 
alluvial valley floor has been identified in the area. 
 

9.4 SURFACE FACILITIES AND WASTE DISPOSAL AREA IMPACTS  
The facilities and waste disposal area (WDA) of the Bull Mountains Mine No. 1 are located to the 
northwest of the longwall panels (Figure 9-1). The main facilities area lies within PM Draw and an 
unnamed ephemeral tributary to Rehder Creek, and includes coal processing, storage and loading 
facilities, the WDA, unpaved roads, the rail loop, equipment fueling and storage areas, shops, the mine 
portal, and the mine offices.  Additional peripheral facilities such as unpaved roads, crib pads, boreholes, 
power lines, and other improvements are located throughout the permit area and serve to support mine 
operations.  
 
Within the disturbed area, Bull Mountains Mine No. 1 uses a network of ditches and detention ponds to 
convey and treat mine water and stormwater runoff. Mine water and stormwater from disturbed areas 
are detained within ponds, allowing suspended solids to settle out before discharge to ephemeral 
drainages, Rehder Creek and PM Draw, in accordance with MPDES Permit MT0028983. Solids retained in 
the ponds are removed to maintain sediment volume in the pond below 60% of the as-built storage 
volume. Sediments removed from settling ponds are disposed of in the WDA along with coal processing 
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wastes and mine development wastes.  Coal processing wastes are comprised of shales, sandstones, 
mudstones, and unrecovered coal fines that are removed from mined coal to make it marketable.  Coal 
processing wastes make up more than 90% of the material disposed of in the WDA.  Mine development 
wastes consist of shales, sandstones, mudstones, and poor quality coal that are removed to access 
economic-quality, or to maintain safety and access to underground workings.  Mine development 
wastes are hauled directly to the WDA from underground without further processing.  Mine 
development wastes makes up less than 10% of the materials in the WDA.  Both coal processing waste 
and underground mine wastes use water from the deep underburden Madison wells (see Section 6.2) 
for cleaning and processing. 
 
Each MPDES-permitted outfall at the facility is associated with a sediment pond designed to contain the 
runoff from a 10-year, 24-hour rainfall event. Table 9-1 provides a description of the discharge point for 
each outfall. Influent flow to sediment ponds consists mainly of stormwater runoff from the disturbed 
zones within the facilities area. Sediment ponds are discharged periodically by pumping to retain pond 
storage capacity once adequate time for settling has occurred so that the discharge will comply with 
applicable MPDES requirements. Precipitation events in excess of the design capacity of a pond may 
cause discharges from ponds as flows overtop low lying spillways. Outfalls 001 and 008 are the primary 
outfalls controlling release of mine-produced water to Rehder Creek and PM Draw.  
 
In addition to stormwater runoff, Outfall 006 is associated with a sediment pond (Pond F) that also 
receives groundwater discharged from underground mine workings (Figure 9-1). Water in this pond is 
either used for dust control or pumped into a second, lined storage pond for re-use underground. Ponds 
at outfalls 001, 002, 004, 005, and 008 may occasionally receive underground mine discharge water if 
water must be pumped from Pond F to other sediment ponds. 
 
9.4.1 Impacts to Surface Water: Surface Facilities and WDA 
No permanent effects to the quantity and quality of surface water are anticipated from the facilities and 
WDA. Flow through disturbed areas is ephemeral, occurring only in response to precipitation, and is 
managed through sedimentation ponds and regulated under DEQ's MPDES permitting section. 
 
Due to the low precipitation in the area, pond discharges are infrequent. Recent discharges in 2011 and 
2013 were the first since 1991. Extended wet spring conditions were widespread across much of 
Montana in the spring and early summer of 2011 and 2013, and wet-weather discharges were reported 
at the Bull Mountain Mine No. 1 in both circumstances. During discharges which occurred in 2011 (Table 
9-2), total recoverable iron, pH, total suspended solids (TSS), and oil and grease were within allowable 
limits. Settleable solids and pH effluent limitations were exceeded during a July 2011 discharge at Outfall 
008, however violations were not issued due to widespread flooding throughout the region, and a 'state 
of emergency' issued by Montana Governor Schweitzer, in response to the extreme hydrologic 
conditions. 
 
Discharges at several outfalls occurred again in 2013 (Table 9-3).  Discharges were the result of a 
precipitation event in excess of the 10-yr/24-hour event flow, and effluent limitations for iron and TSS 
are therefore not applicable per ARM 17.24.633(5).  SPE did receive a violation, however, due to 
settleable solids results being in excess of permit effluent limitations at Outfall 008, which controls 
discharge from the WDA.  DEQ conducted a follow-up assessment in response to this discharge by 
sampling channel sediments at three locations downstream from Outfall 008.  At each location, 
sediments were sampled for a variety of constituents including arsenic, barium, cadmium, chromium, 
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lead, mercury, selenium, and silver.  Toxicity characteristic leaching procedure (TCLP) analyses were 
conducted, and results compared against EPA solid waste criteria established under the Resource 
Conservation and Recovery Act (RCRA).  Results showed non-detects for all TCLP parameters in all 
samples at levels well below criteria established by RCRA, indicating that’s settleable solids released 
during these events posed no toxic threat to the environment. 
 
In addition to analytical parameters for which limits are established (Table 9-3), several additional water 
quality parameters (nutrients, metals) are collected, in accordance with MPDES permit requirements,  to 
assist in characterizing effluent quality from disturbed lands within the facilities area.  This additional 
information collected on effluent water quality is used to inform analysis for future MPDES permitting 
actions. 
 
Due to the use of deep Madison well water for coal processing, the potential for the accumulation of 
Madison water constituents in coal processing waste emplaced in the WDA exists, however they are not 
anticipated to approach levels of concern for groundwater or surface waters.  Groundwater flow 
through the WDA is controlled to prevent groundwater flow from the WDA to underlying aquifers, 
thereby limiting their potential for contamination due to WDA materials.  Likewise, surface water runoff 
is controlled through MPDES-permitted outfalls.  As stated earlier, runoff from the WDA is rare and only 
occurs during significant precipitation events, which would provide significant dilution of any constituent 
concentrations that may be present in WDA runoff water. Therefore, it is not anticipated that 
constituents in coal processing wastes will contribute significantly to groundwater or surface water 
quality conditions. 
 
During the life of the mining operation, ditches and culverts are employed to handle surface runoff 
within and around the mine facilities area. All ditches and culverts are routinely inspected to ensure that 
accelerated erosion is not occurring at the outfalls. No long term or permanent water quality impacts 
are anticipated due to the emplacement of these structures. Ponds are used to retain stormwater runoff 
from events equivalent to or less than the 10-year 24-hour precipitation event. Ponds are anticipated to 
alter the duration, volume, timing, and frequency of stormwater runoff through PM Draw downstream 
of the mine area. This attenuation of runoff has limited potential to affect downstream surface water 
quantity and, as no surface water rights are held on PM Draw or Rehder Creek downstream of the 
facilities area (Figure 6-2), diminution or withholding of streamflows from ephemeral flow events is not 
expected to significantly impact downstream surface water users.  The nearest downstream water rights 
are located on perennial reaches of Halfbreed Creek. 
 
Outside the main facilities area, land disturbance from peripheral support facilities has the potential for 
hydrologic impacts, and may include geomorphic alteration of channels, increases in sediment loading 
to drainages, and alteration of stream hydrographs.  Surface water impacts to ephemeral streams 
resulting from surface disturbance are assessed through adherence to established and approved design 
criteria for the installation and maintenance of roads, culverts, and other surface structures, and 
through the proper placement and usage of BMPs designed to minimize surface impacts to 
watercourses. Surface water control and treatment plans have been designed to protect the hydrologic 
balance within the permit area and adjacent areas in accordance with ARM 17.24.314(2)(a) and (b) and 
17.24.631 through 17.24.652. A detailed discussion of practices employed to comply with these 
requirements is provided in Permit C1993017, Vol. 3, Section 314, 3.0 Surface Water and Groundwater 
Control and Treatment Plan. 
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Adherence to the surface water control plan is evaluated through monthly inspections by DEQ staff. 
Where impacts or the potential for impacts is observed, DEQ conducts an assessment of the issue and 
directs the operator to comply with permit conditions as stated in the approved control and treatment 
plan. Currently, there is no compelling evidence that surface disturbance has impacted surface water 
resources off the permit area. 
 
9.4.2 Impacts to Groundwater: Surface Facilities and WDA 
The alluvial aquifer with the greatest potential to be affected by operational impacts is in PM Draw since 
this drainage goes through the principal areas of operations. Figure 9-2 presents hydrographs for alluvial 
monitoring wells BMP-26 and BMP-40 in PM Draw and show that the alluvium has been unsaturated 
except after the significant precipitation in 2011.  
 
The WDA where coal waste is stored is in the drainage of an unnamed tributary just south of Rehder 
Creek. Potential impacts to the Rehder Creek alluvial aquifer and shallow bedrock may occur due to 
precipitation, runoff, and infiltration from the WDA. However, impacts are limited by compaction to 
engineering standards of materials placed in the WDA.  Figure 9-3 presents hydrographs of static water 
level (SWL) and selected water quality data for Rehder Creek alluvial monitoring well BMP-33 and 
overburden monitoring well BMP-52 located near the northern boundary of the WDA. Water levels in 
both wells show a response to the high precipitation event of 2011. Recent water quality data for both 
of these wells have shown increases in conductivity and TDS, with an increase in sulfate also evident in 
alluvial well BMP-33. These increases do not appear to be related to the WDA because similar increases 
also occurred in up gradient Rehder Creek alluvial well BMP-1 (Figure 9-8). The abnormally high water 
levels in the alluvial aquifer due to the significant precipitation in 2011 may be responsible for mobilizing 
additional ions in shallow groundwater and producing the observed increases in water quality 
parameters. 
 
After the WDA fill has reached it final elevation and is graded, it will be covered with a minimum of 4 
feet of the best available non-toxic and non-combustible material, including subsoil and topsoil as 
described in the Reclamation Plan.  No subdrainage systems will be installed. Toxic, acid-forming and 
other deleterious materials will be handled and covered in accordance with the Rules 17.24.505(2) and 
17.24.204(2). The WDA will be revegetated in accordance with the Reclamation Plan.  
 

9.5 UNDERGROUND MINE IMPACTS 
9.5.1 Impacts Due to Subsidence  
Subsidence impacts include those hydrologic impacts introduced as a result of surface subsidence cracks 
or deformation of overlying strata as the coal is mined. Each longwall panel at the Bull Mountains Mine 
No. 1 consists of a large block of coal, approximately 1,250 feet in width by 15,000 to 23,300 feet in 
length. Surface depressions or subsidence troughs are expected to form as the overburden is 
undermined and coal is extracted. Overburden rocks are allowed to flex downward, fracture (creating a 
Fractured Zone) and collapse or cave into the void (forming a Caved Zone) causing immediate and 
progressive surface subsidence as the longwall system advances along the length of the panel. 
Generally, the amount of surface subsidence is less than the thickness of the coal seam and has been 
predicted to be about 70 percent of the extraction height in the Bull Mountains (Agapito, 1990).  
 
The Mammoth Coal ranges in thickness from 8 to 12 feet in the permit area, so approximately seven to 
eight feet of surface subsidence is expected. This was confirmed in August 2011 when Panel 2 
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undermined the communication tower on Dunn Mountain and seven feet of subsidence was recorded. 
No damage to the towers was recorded; tension on the guy-wires was constantly adjusted as Panel 2 
approached and undermined the tower. Linear surface fractures, minor rockslides, and small sink-like 
depressions (approximately 5 feet in depth) have occurred in some areas of higher overburden. This 
amount of subsidence including surface fracturing was anticipated as discussed in the 
protection/mitigation plan that was submitted and approved prior to initiation of longwall mining.   
 
Continued mining as proposed under Amendment No. 3, would create surface subsidence features 
similar to those experienced to date. Where subsidence features occur within established ephemeral 
watercourses, the profiles of these drainages may be modified by small ridges held up over barriers, 
pillars, mains, and by depressions over the longwall panels. Minor damage to roads and fences is 
anticipated, and minor cracks have been observed in the fall of 2013 along some roads above Panel 3.  
 
State regulations require mine operators to promptly repair damage to private property, and 
landowners must be provided with a mining schedule at least six months before their property is 
undermined. The schedule must contain enough information to enable landowners to move cattle to 
safe areas, and to avoid hazardous areas while mining is taking place. 
 
The main hydrologic issue regarding subsidence at the Bull Mountains Mine No. 1 is the potential for 
loss or diminution of the quantity and quality of groundwater and surface water, and impacts to wells, 
springs, ponds, and stream reaches as a result of subsidence-related fracturing of overburden shales and 
sandstones. The potential exists for the alteration of surface and shallow groundwater flow paths as a 
result of subsidence-related fracturing. 
 
Near vertical subsidence fractures are expected to be controlled or buffered by thick and relatively soft 
shales. Subsidence fractures in areas of shallow overburden cover may cause diversion of the shallow 
groundwater, and some increased lateral drainage from higher overburden units to lower springs also 
may occur as a result of flow along subsidence fractures. Settling and compression after mining are 
expected to heal or close most subsidence fractures, thereby returning the shallow groundwater flow 
directions, including flow to springs, to approximately the premining orientation. Some spring impacts 
are expected as not all pre-existing hydrologic flow-paths may be reestablished to pre-mine conditions. 
If flow to the springs is impacted, the permittee is committed to replacing the water resource following 
methods discussed in Permit C1993017, Vol. 3, Section 314, 5.0, Mitigation Plans. 
 
Portal discharge is possible after reclamation, and would be controlled initially by seals and a piping 
system as the rubble zone saturates and water levels rise. However, even without a piping system, the 
temporary effectiveness of the portal seals would probably not allow water levels to raise much beyond 
the elevation of the portal. Chemical and physical deterioration of the portal seals is expected to limit 
the operational life of the seals to a relatively short period. Seepage through the fractured shallow 
bedrock around the portal seals and deterioration of the seals should prevent filling of the mine pool 
much above the elevation of the portal. Any water flowing through the portal opening will be discharged 
into PM Draw at an approved MPDES discharge location, and be subject to MPDES regulatory 
requirements. 
 
To date, only the first three panels of the proposed total of 14 longwall panels have been mined under 
the current permit. A network of springs and surface water stations are monitored regularly to evaluate 
the potential for impacts or material damage during or post mining. As longwall mining approaches 
monitored springs, the frequency of flow monitoring increases from monthly or quarterly  to weekly so 
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that any discernible impacts may be evaluated and mitigated in a timely manner and in accordance with 
the approved mitigation plan.  Thus far, several springs above panels 2 and 3 have been under mined.  
 
Litsky Spring (Station No. 17415), the first known spring to be affected, was undermined in late-
March/early-April of 2012. Recent site visits and monitoring data confirm that the pond at Litsky Spring 
maintains water for livestock and wildlife use, suggesting that flow from the spring has not been 
impacted as to affect water supply at the site. 
 
Adjacent monitoring wells BMP-60 and BMP-90 (Figure 9-4), however, recorded the drop in overburden 
water levels as the area under Litsky Spring was mined, followed by recharge of monitoring wells as 
subsidence fractures healed and water levels rebounded. The drop in water level in well BMP60 was 
more pronounced as it was located over the middle of panel 2, while BMP 90 is located closer to an 
underground gate road which limits the short-term subsidence observed at this well location.  Presently, 
the water level in well BMP 60 is about 5 feet below historically low levels, while BMP 90 remains about 
3 feet above historically low levels.  The drop in water level in BMP 60 reflects both loss of water due to 
undermining and subsidence (estimated elevation loss due to subsidence is estimated at 3 feet).  Recent 
recharge from abnormally high precipitation in 2011 and 2013 confounds comparison of existing well 
levels to historical (2003 to present).  As subsurface strata continues to deform and heal, it is anticipated 
that water levels will be reestablished at a stratigraphic level equivalent to pre-undermining.  Continued 
monitoring of water levels will inform understanding of short and long-term response of underlying 
strata and consequent flow paths to undermining and subsequent recovery. 
 
More recent undermining of springs occurred in 2013 when several springs (17115, 17145, 17165, 
17185, & 17315) were undermined as the longwall miner advanced through panel 3 (Figure 7-1).  
Springs 17115, 17165 and 17315 are typically dry, precluding any evaluation of impacts from 
undermining.   Spring 17145 was dry in the months prior to undermining; after undermining in March 
2013, flow was reported at @ 0.5 gpm (Figure 9-5a).  Spring 17185 exhibited a brief interruption of flow 
immediately after undermining in May of 2013, and flow resumed within two weeks and has shown no 
discernible interruption in flow since recovery (Figure 9-5b).  In both cases flows were higher after 
undermining than before undermining; however undermining occurred in the spring during a period of 
abnormally high precipitation. As present flows are within the range of historic flows recorded at these 
sits (Figure 9-5c), it is unclear whether the flows observed after undermining are a result of increased 
precipitation and recharge of overburden aquifers, of increased transmissivity due to deformation and 
fracturing of overburden strata or a combination of factors.   In either case, spring flows were not 
adversely affected in the short term.  Continued monitoring of wells and springs will allow additional 
evaluation of potential impacts as longwall mining advances and additional springs are undermined.  
 
Mitigation of impacts from subsidence generally involves replacement of water supplies lost or diverted 
by subsidence-related processes with the purpose of maintaining premine land uses. Mitigation plans in 
the permit include restoring springs, stream reaches, and ponds by opportunistic development of 
springs where they appear, guzzler emplacements, horizontal wells, vertical wells, pipeline systems, 
deepening or rehabilitating existing wells, reclamation of stream reaches and function, water treatment 
where appropriate or necessary, and restoring premine land uses (MDSL, 1993). Detailed monitoring 
and mitigation plans are provided in Permit C1993017, Vol. 2, Section 313, Appendix 313-2 Spring/Seep 
Mitigation Plan. 
 
Likewise, the rights of present and future groundwater and surface water owners or users will be 
protected in accordance with ARM 17.24.314(1)(b) and 17.24.648. ARM 17.24.648 states that "the 
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permittee will replace the water supply of any owner of interest in real property who obtains all or part 
of his supply of water for domestic, agricultural, industrial or other legitimate use from a surface or 
underground source if such supply has been affected by contamination, diminution, or interruption 
proximately resulting from strip or underground mining operation by the permittee". To protect uses 
replacement water must be of a quality and quantity sufficient to satisfy premining consumption 
requirements. 
 
9.5.2 Impacts Due to Dewatering 
Groundwater monitoring data, maps and graphs and the groundwater flow model included in the PHC 
were the chief tools used to assess groundwater impacts to the hydrologic balance within the CIA. 
Groundwater levels and quality data reported in annual hydrology reports submitted to DEQ each year 
by SPE were also used in this analysis. This data was used to evaluate water quantity and water quality 
in the potentially affected aquifers in the groundwater CIA. 
 
9.5.2.1 Groundwater Model 
The Amendment No. 3 application included a transient flow model to evaluate the potential effects of 
mining on groundwater in the area surrounding the mine (Nicklin, 2013[2]). Figure 9-6 shows the model 
domain and layering. The groundwater model simulates flow in all aquifers of concern but is focused on 
the Mammoth Coal and upper underburden, as these aquifers are expected to experience the greatest 
effects from mining. The groundwater model is calibrated by comparing model results to measured 
water levels from monitoring wells and adjusting model parameters to achieve the best simulation of 
groundwater conditions. After calibration the model was run forward in time to predict water levels at 
the end of mining. In this predictive simulation, the mine tunnels are added to the model according to 
the proposed mine plan schedule as drains which simulate the dewatering associated with mine 
development. As mining progresses the material properties of the Mammoth Coal and overburden 
layers are also modified to simulate the collapse of material into the void left behind by longwall mining, 
and the subsidence and fracturing that occurs above the mined out areas. The results of this simulation 
are shown in Figure 9-7, which displays the predicted drawdown in the Mammoth Coal and upper 
underburden at the end of mining. In the Mammoth Coal, the area of the mine workings is completely 
dewatered, and an area of drawdown extends primarily to the north of the mine. A drawdown cone of 
depression is formed in the upper underburden, centered on the northern part of the mine workings 
and extending throughout the life of mine area and to the north. Drawdown to the south, east, and west 
in both the Mammoth Coal and the upper underburden is limited by the outcrops of the aquifers in 
those directions. 
 
9.5.2.2 Alluvium 
46 alluvial monitoring wells monitor the alluvial aquifer system in the Bull Mountain area (Figure 9-8). 
Historic monitoring data indicates that the alluvium within and near the permit boundary is often dry. 
Generally, alluvial water levels have increased over time (since 2003) and are responsive to seasonal 
precipitation events, especially during events in May of 2011.  
 
Rehder Creek drains much of the proposed permit area. Figure 9-9 shows Rehder Creek alluvial 
responses in upgradient well BMP-17 and down gradient wells BMP-19 and BMP-1, indicating that all 
wells responded to increased precipitation in 2007 and 2011. Also notable in Figure 9-9 is how the 
degree and duration of saturation increases moving downstream. At upstream well BMP-17 alluvial 
water is present only after major precipitation events, moving downstream at well BMP-19 a small 
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amount of water is usually present except during long dry periods, further downstream at well BMP-1 
alluvial groundwater is always present. 
 
Portions of the proposed permit area are also drained by Fattig Creek and Railroad Creek, and alluvial 
wells from these drainages are shown in Figure 9-10. Well BMP-77 is completed in the Fattig Creek 
alluvium and shows a similar increasing trend with response to precipitation events as seen in the 
Rehder Creek alluvium. Alluvial groundwater quality in Fattig Creek also shows a response to the 
significant precipitation event of 2011, with increases in SC, TDS, and sulfate. Well BMP-80 is located in 
the Railroad Creek drainage, and shows the presence of alluvial groundwater only in response to major 
precipitation events. 
 
Tributaries of Rehder Creek known as the 16 and 17 drainages drain the majority of the current permit 
area. Water levels and quality in alluvial wells in these drainages are shown in Figure 9-11. Alluvial well 
BMP-62 shows an example of alluvial groundwater influenced by inflow from the shallow overburden 
aquifer. Alluvial groundwater is present most of the time, with seasonal variations in water level due to 
snowmelt and increase spring precipitation evident. Water quality at BMP-62 is also much better than at 
other alluvial wells. The 17 drainage is the only drainage which has been undermined to date. Alluvial 
monitoring wells BMP-32 in the 16 drainage and BMP-45 in the 17 drainage show that alluvial water 
quantity and quality are similar in both drainages, indicating that undermining has not affected alluvial 
water quality or quantity in the 17 drainage. 
 
The alluvial hydrographs discussed above indicate that there is no evidence that mining and associated 
dewatering of the Mammoth Coal have affected water levels of the alluvial aquifer system. Because the 
alluvial aquifer is typically a perched aquifer supplied by recent precipitation or snow melt, additional 
mining is not expected to affect water levels in the alluvial aquifer. 
 
Water quality of the alluvial groundwater generally declined recently, however, based on the alluvial 
water quality graphs discussed above this appears to be due to significant precipitation in 2011 and the 
resultant higher alluvial water levels. Currently, there is no evidence that alluvial water quality has been 
impacted by mining. No exceedances of water quality standards were observed for any of the alluvial 
monitoring wells. The additional proposed mining is not expected to have any effects on alluvial water 
quality. 
 
9.5.2.3 Overburden  
Overburden water levels are monitored by 33 monitoring wells within the permit boundary and vicinity 
(Figure 9-12). Generally, water levels in shallow overburden (BMP-47, total depth (TD)=40 feet) and 
relatively deep overburden wells (BMP-4, TD=200 feet) have increased over time (Figure 9-13). Shallow 
well BMP-47 in the Rehder Creek drainage shows an abrupt water level increase of approximately 15 
feet due to seasonal precipitation in June 2011. By contrast, deeper well BMP-4 shows a slow but steady 
increase in water level in the deeper overburden aquifer in an area remote from mining. 
 
Figure 9-13 shows that the water-level response of shallow overburden well BMP-47 is similar to that of 
nearby Rehder Creek alluvial well BMP-1 (Figure 9-9), indicating that both the shallow overburden and 
alluvium rapidly respond to seasonal precipitation events. Respective well logs show alluvium directly 
overlying overburden bedrock in Rehder Creek drainage indicating a likely hydraulic connection. 
 
Currently, there is little evidence that longwall mining has had a significant impact upon overburden 
water levels except in areas affected by subsidence. Water levels in monitoring wells BMP-60 and BMP-
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90 in the vicinity of longwall panel 2 have shown declines of approximately nine feet and 18 feet, 
respectively (Figure 9-4). Inspection of the hydrographs for the two wells indicates that water levels in 
these relatively shallow overburden wells (BMP-60, TD=50 feet; BMP-90, TD=30 feet) were slowly 
declining from the precipitation of 2011 and then declined abruptly between February 2012 and April 
2012 when BMP-60 went dry. Figure 9-4 indicates that after this period water levels in both wells began 
to recover and subsequently have had a slow decline, likely due to dry conditions. 
 
The abrupt decline of water levels suggests that the relatively shallow overburden and perched aquifer 
system in the vicinity of these wells was partially drained via subsidence fractures that healed over the 
period between February and April 2012 leading to the water level rebound as seen in Figure 9-4. Well 
log data indicates that relatively impermeable gray shale occurs below the respective screened intervals. 
These rocks may have become fractured, allowing perched groundwater to drain into the mine 
workings, and then healed due to compression and settling. This data may illustrate that the various 
perched aquifers within the upper overburden may have become temporarily dewatered by subsidence 
fractures in the vicinity of BMP-60 and BMP-90 due to mining. Monitoring data will continue to be 
collected to evaluate the affect upon local overburden dewatered due to subsidence fractures. 
 
Similar temporary overburden dewatering may occur over all longwall mining areas as subsidence 
occurs, but these effects are expected limited in spatial and temporal extent. No long term effects on 
overburden water quantity are expected as a result of mining. 
 
Comparison of current and baseline water quality concentrations of TDS, sulfate, bicarbonate, and 
specific conductance show no significant differences, indicating that mining has not impacted water 
quality of the overburden aquifer. The water quality of shallow overburden (BMP-43, Figure 9-13) and 
Rehder Creek alluvium (BMP-1, Figure 9-9) located just down gradient of mining remains relatively 
consistent, but shows a decline in water quality during the rise of water levels associated with the 2011 
high precipitation event. Deeper overburden water quality at well BMP-4 (Figure 9-13) has remained 
consistent over time. 
 
Elevated arsenic concentrations were reported in 2006 from monitoring well BMP-10, located over 
longwall panel 4 and up gradient of mining at that time. The initial arsenic concentration (0.051 mg/L) 
recorded in 2006 was approximately five times the DEQ-7 human health limit of 0.01 mg/L. Arsenic 
concentrations in this well have rapidly declined (Figure 9-14) and are currently below laboratory 
detection limits. The source of the elevated arsenic concentrations in the overburden aquifer is 
unknown but its location up gradient indicates that it is not related to mining. A similar pattern of 
declining concentrations was recorded in this well for iron, which was associated with a less pronounced 
decline of specific conductance, TDS, sulfate, and bicarbonate (Figure 9-14). 
 
Because overburden groundwater does not flow through the mine workings, or come into contact with 
the mine gob, mining is not expected to affect overburden groundwater quality. 
 
9.5.2.4 Mammoth Coal  
17 groundwater monitoring wells monitor water levels of the Mammoth Coal aquifer in and outside of 
the permit boundary (Figure 9-15). Water level data associated with a number of wells, especially those 
within the permit boundary, indicate that longwall mining and the development of gate roads has 
lowered water levels and created a cone-of-depression in the Mammoth Coal that radiates outward 
from panels 3 and 4 as mining continues. Figure 9-16 indicates that drawdown or the radius of influence 

10/15/2013  9-10 



Amendment 3 CHIA – Hydrologic Impact Assessment 

is greater east of mining because of confined conditions within the coal; unconfined conditions prevail 
west and south of mining where the radius of influence is limited. 
 
Hydrographs show that the respective water levels in BMP-37, BMP-11, and BMP-8 have been lowered 
approximately 30, 25, and 18 feet respectively (Figure 9-17). Mammoth Coal drawdown is not observed 
three miles east of BMP-8 toward BMP-14 and BMP-21 (Figure 9-18), where water levels have remained 
stable or increased slightly during the same general period (2004-2011). Similarly, drawdown rapidly 
decreases west of BMP-37 as water levels in BMP-30 have shown a general increasing trend since 2003 
as seen in the hydrograph of BMP-30 (Figure 9-18). Mammoth Coal wells to the south of BMP-11 are 
typically dry. 
 
Water levels in the Mammoth Coal north of the permit boundary in wells BMP-3 and BMP-5 generally 
declined from 2003-2010, which is likely attributable to mining related drawdown (Figure 9-19). Water 
levels in both of these wells increased following the high precipitation of 2011, with BMP-3 water levels 
rising 15 feet due to the hydraulic connection of the Mammoth Coal and alluvium near this location. 
Since 2011 water levels in BMP-3 have declined to approximately the same level as 2012 and BMP-5 
water levels have declined approximately two feet below 2010 levels. The high precipitation of 2011 
may have acted to temporarily interrupt mining related drawdown at BMP-3 and BMP-5, but does not 
appear to have altered the long term trend of drawdown north of the mine. 
 
The water level observations in Mammoth Coal monitoring wells are generally consistent with the 
expected pattern of decreasing drawdown radiating outward in all directions from the dewatered mine 
area. Current Mammoth drawdown illustrated in Figure 9-16 (calculated drawdown 2004-2011) lies 
within the predicted drawdown of the groundwater flow model described in the PHC. Hydrologic 
impacts of longwall mining activity upon the Mammoth Coal are limited by the extent of the coal to the 
south and west. The amount and extent of drawdown in the Mammoth Coal is expected to increase as 
mining progresses, particularly to the north of the active mine area. Following the completion of mining, 
water levels will begin to recover, and are expected to reach a post-mine equilibrium within 50 years. 
 
Currently, there is no evidence that mining has affected the water quality of the Mammoth Coal aquifer. 
Comparison of SC, TDS, sulfate, and bicarbonate concentrations in Mammoth Coal wells over time 
indicate that there are no persistent trends associated with mining. Figure 9-17, Figure 9-18, and Figure 
9-19 indicate that water quality data have generally been consistent over time regardless of changes in 
water level. Water quality of BMP-37, BMP-11, and BMP-8 are generally unchanged through time 
despite being in the immediate vicinity of active longwall mining. The average specific conductivity of 
water produced by Mammoth Coal wells is higher relative to the alluvial and overburden aquifers due to 
relatively greater concentrations of sulfate and sodium. Approximately one-half of the Mammoth Coal 
wells produce Class II water and one-half produce Class III water. This data is consistent with Mammoth 
Coal baseline water quality (Class II to Class III). No exceedances of DEQ-7 standards were observed in 
any of the Mammoth Coal wells. 
 
Because mine dewatering produces groundwater flow towards the mine working during mining, no 
water quality affects are expected during mining. After mining is completed, some of the mine gob will 
become saturated. Groundwater quality in the mine gob is expected to be degraded relative to natural 
water quality, however, due to the small quantity of gob influenced water and the slow water 
movement in the Mammoth Coal this poor quality water is not expected to migrate outside the permit 
boundaries within 50 years after mining. 
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9.5.2.5 Underburden 
The underburden aquifer in the area is monitored by 25 monitoring wells (Figure 9-20). The drawdown 
map (Figure 9-21) of the upper underburden aquifer within the permit area show water level declines 
similar to and development of a cone-of-depression nearly coincident with the drawdown observed in 
the overlying Mammoth Coal aquifer. This indicates the upper underburden aquifer has also been 
affected by mining and that a hydraulic connection exists in some areas between the Mammoth Coal 
and upper underburden aquifers where the potentiometric heads are similar. 
 
Comparing the hydrographs for upper underburden wells BMP-12, and BMP-9 in Figure 9-22 to the 
hydrographs for co-located Mammoth Coal wells BMP-11, and BMP-8 (respectively) in Figure 9-17 
shows that while drawdown has occurred at both locations in both aquifers, the timing and magnitude 
of drawdown can vary. This is likely due to the variable geology of the underburden, where the water 
bearing units tend to be discontinuous and separated by lower permeability rocks.  Although no 
underburden well is co-located with Mammoth Coal well BMP-37 (Figure 9-17), underburden well BMP-
44 (Figure 9-22), located approximately one mile north shows a similar water level response to 
mining. Figure 9-23 shows underburden wells located to the east (BMP-83 and BMP-15) and west (BMP-
31) of the mine area which have not been affected by mine drawdown. The two wells east of the mine 
are in similar locations as Mammoth Coal wells BMP-21 and BMP-14 (Figure 9-18) and show similar 
water level trends. Underburden well BMP-31 is co-located with Mammoth Coal well BMP-30, but the 
underburden well shows water level fluctuations not observed in the Mammoth Coal well indicating a 
hydraulic separation between the hydrologic units at this location. The water level fluctuations in the 
underburden well do not appear to be related to mining and recent water levels have been similar to 
those first observed in 2003. 
 
Underburden wells north of the mine show different water level responses depending on local geologic 
factors (Figure 9-24). Underburden well BMP-38 shows no effects of mining related drawdown, and the 
well mimics the water level response of the alluvial aquifer observed in co-located well BMP-33 (Figure 
9-3) indicating that the underburden is hydraulically connected to the alluvium near this location. As 
illustrated in Figure 9-24 water levels in underburden well BMP-6 show a general decreasing trend since 
2007, but recovered in response to the high precipitation in 2011. The decrease in water level in BMP-6 
is similar to the response seen in Mammoth Coal well BMP-5 (Figure 9-19) and is likely related to mine 
drawdown. 
 
Due to the hydraulic connections between the Mammoth Coal and the upper underburden, the effects 
of mining on upper underburden water quantity are expected to be similar to those described for the 
Mammoth Coal. 
 
By contrast, the relatively deep sandstones of the lower underburden aquifer are hydraulically isolated 
from the Mammoth Coal and upper underburden aquifers. Aquifer test data (Hydrometrics, 2009) 
associated with the Office Supply Well (OSW) confirm that confined conditions exist in these relatively 
deep sandstones (355-405 feet) and that the nearest domestic well, a distance of approximately 4,200 
feet from the OSW, will not be adversely impacted by continuously pumping the OSW at approximately 
6 gpm. During a pump test, observation well 62614-100-UB (BMP-121), located 3,346 feet from OSW, 
recorded 1.4 feet of drawdown. Projected drawdown shows 3.3 feet of drawdown in monitoring well 
BMP-121 and three feet of drawdown in the nearest private well after 20 years of continuous pumping. 
These relatively deep sandstones are the source of domestic use and are isolated from the effects of 
mining.  
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Baseline water quality of the upper underburden aquifer is similar to water quality observed between 
2003 and 2011. Currently there is no evidence that mining has affected the water quality of the upper 
underburden aquifer. Water quality graphs show no persistent trends or changes in the water quality of 
the underburden aquifer even in areas where the potentiometric surface of the upper underburden has 
been affected by mining (Figure 9-22). Consistent water quality has been recorded in a number of other 
underburden wells indicating they have remained unaffected by mining. BMP-15 (Figure 9-23), located 
down gradient just outside the eastern Amendment 3 boundary; BMP-31 (Figure 9-23), located down 
gradient along the western permit boundary; and BMP-6 (Figure 9-24), located immediately down 
gradient just north of the Amendment boundary  show consistent water quality from 2003 to the 
present. 
 
Approximately one-half of the underburden wells exhibit Class II water and the rest have Class III water 
consistent with baseline SC and water quality. Based upon monitoring well information, there is no 
evidence of any mining related impacts to upper underburden or to the relatively deep upper 
underburden water quality in the vicinity of the Bull Mountains Mine No. 1 and no exceedances of DEQ-
7 water quality standards have been reported in the wells. 
 
Similar to the Mammoth Coal, water quality in the upper underburden aquifer may be locally affected 
by poor quality water from the mine gob after mining is completed and water levels in the mine area 
recover. No water quality effects on the deeper underburden aquifer are expected due to the hydraulic 
separation between this aquifer and the mine. 
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10.0 MATERIAL DAMAGE 

As defined by Montana statue, “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’” (82-4-
203, MCA). Observation of changes to the hydrologic balance observed with current mining provides a 
framework within which continued and future impacts can be anticipated. It is possible to make 
quantitative and qualitative projections regarding the severity and extent of impacts expected with 
proposed mining and to evaluate the likelihood that impacts will extend outside the permit area (Table 
2-1). 
 

10.1  CUMULATIVE IMPACT OF HISTORIC AND CURRENT MINING 
Currently there is no evidence that the quantity and quality of surface waters has been impacted by 
mining activities. Surface streamflow in the area is ephemeral and driven by storm events and extended 
periods of wet weather that act to recharge perched aquifers. Perched aquifers, in turn, supply spring 
flow and dry up during extended periods of below normal precipitation. Spring-flow may be impacted 
through subsidence processes related to undermining of the overburden aquifers, potentially 
interrupting, and/or altering subsurface flow-paths. Potential impacts to identified surface water users 
in the surface water CIA are shown in Table 6-2. 
 
Springs and seeps are monitored regularly in order to assess impacts from mining. Where flows from 
springs and seeps are impacted, water quantity and water rights have the potential to be impacted. 
Impacts to water rights are assessed and evaluated with respect to regional and local impacts to spring 
systems that feed surface water resources. To date, several springs under panels 2 and 3 have been 
undermined. While some springs (17145, 17185) have shown a temporary alteration or interruption of 
flows or adjacent well-water levels as anticipated, weekly monitoring of spring flows prior to and after 
undermining have shown no adverse long-term effects.    
 
As stated in Section 9.0, surface water runoff is controlled through a series of ponds and diversion 
structures in the facilities and WDA, and regulated through DEQ’s MPDES program. Discharges to 
surface waters are very infrequent with the first discharges in 20 years occurring during extreme wet 
periods in 2011 and 2013. Water management controls on peripheral facilities areas (permit lands not 
including the main facilities and WDA) include structures to control runoff from mine roads, pads, and 
other land surface disturbances, and are managed through the implementation of BMPs. BMPs typically 
include a variety of design considerations (culvert sizing, berming, placement of structures, etc.) and are 
described in detail in Permit C1993017, Vol. 3, Section 314, 3.0, Surface Water and Groundwater Control 
and Treatment Plan. Evaluation of impacts relating to surface water runoff and management are 
therefore evaluated with respect to adherence to approved design plans and permit conditions in 
controlling and managing surface runoff. No significant impacts to surface water resources have been 
observed to date regarding implementation and management of surface water controls, including 
MPDES-permitted discharges and surface BMPs. 
 
Current monitoring indicates mining has affected groundwater quantity by producing an area of 
drawdown around the dewatered mine workings. This area of drawdown is expected to increase and 
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expand as mining progresses and then recover after mining is completed. Potential impacts to identified 
groundwater users in the groundwater CIA are shown in Table 6-1. 
 
The most significant drawdown and the greatest radius of influence have been recorded in the 
Mammoth Coal (drawdown of approximately 30 feet in BMP-37) consistent with the predictions made in 
the PHC. Significant drawdown (approximately 20 feet in BMP-44) has also been recorded in the upper 
underburden that generally mimics the drawdown pattern or radius of influence of the overlying coal 
indicating that the upper underburden and coal aquifers are hydraulically connected.  
 
The flow model prediction in the PHC indicates groundwater associated with the Mammoth Coal and 
upper underburden aquifers will recover to near pre-mining levels approximately 50 years after the 
cessation of mining. After the conclusion of mining, the gate roads may remain intact or may collapse, 
thus each of these scenarios was tested using the groundwater model. If the gate roads collapse, 
groundwater levels in the northern part of the mine area and north of the permit area will return to 
near pre-mine levels. If the gate roads remain intact, a mine pool will form in the northern part of the 
mine workings resulting in post-mine water levels higher than pre-mine near the north permit 
boundary. In either scenario, some residual drawdown will persist in the southern part of the mine area 
indefinitely due to the change in aquifer properties from coal to gob. 
 
By contrast, very little drawdown has been recorded in the overburden aquifer except directly over 
panel 2 (BMP-60 and BMP-90) during active mining. Extensive overburden drawdown is expected over 
the mined area as mining advances consistent with predictions in the PHC as overburden subsidence 
fractures provide a series of transmissive conduits into the mineralized gob of the Caved Zone. 
Drawdown in the overburden is not expected outside of the subsidence area due to the generally 
perched and discontinuous nature of the overburden aquifers. Drawdown of the alluvial aquifer system 
is not expected as these sediments are often dry and become partially saturated due to significant 
precipitation events. 
 
Currently, there is no evidence that local and off permit groundwater quality of any of the hydrologic 
units has been degraded or impacted by mining. Groundwater quality of shallow and deep aquifers 
(alluvium, overburden, coal, and underburden) is monitored regularly by a network of 105 monitoring 
wells to alert DEQ about the potential for material damage during or post mining. 
 
A decline of groundwater quality is expected as longwall mining and subsidence continue to produce 
additional panels of collapsed and mineralized rubble in the Caved Zone (gob). Vertically transmissive 
and mineralized fractures may intercept and direct shallow groundwater into the Caved Zone affecting 
local overburden groundwater levels, spring discharge, and surface drainage that may ultimately 
increase mine discharge. This prediction is consistent with the PHC: “A general increase in total 
dissolved solids, sodium, and sulfate concentration is anticipated in the groundwater that flows through 
the gob and potentially in the highly fractured zones immediately above the mined out area” (Page 314-
5-47). As described in Section 6.2.3 of the PHC, Madison well water used in the underground mine 
workings is expected to constitute less than 0.1 percent of the total water in the mine gob voids. 
Because of this, the use of Madison well water in the underground mine workings is not expected to 
have any measurable impact on the quality of mine gob water. The eventual groundwater quality within 
the mined-out area or Caved Zone may become similar to the groundwater quality within abandoned 
coal mines near Roundup, MT where the average TDS, sulfate, and specific conductance concentrations 
are 2,042 mg/L, 1,106 mg/L and 3,038 µS/cm, respectively. However, the groundwater quality within the 
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Caved Zone may exceed these concentrations since the groundwater in the abandoned mines near 
Roundup does not come into contact with mineralized gob. 
 
 

10.2  MATERIAL DAMAGE ASSESSMENT 
10.2.1  Surface Water 
Evaluation of material damage to surface waters includes an assessment of potential impacts to surface 
waters and the monitored response of surface water systems to potential impacts. Material damage 
criteria established in Section 2.0 include water quality standards, beneficial use criteria for the support 
of livestock, and impact to water rights. 
 
Thus far, impacts to surface waters have been minimal; potential impacts include impacts to surface 
waters from water management and control within the facilities area and WDA, the effects of surface 
infrastructure (roads, culverts, pads) on surface waters outside the facilities and WD, and the effects of 
undermining and subsidence on springs and seeps. 
 
Impacts from surface water runoff both within the facilities area and WDA are evaluated through 
compliance with narrative water quality standards (for ephemeral streams) and MPDES permit 
requirements. Adherence with general operational provisions of the narrative surface water quality 
standards (ARM 17.30.635 through 17.30.637) constitutes compliance with water quality standards for 
ephemeral streams. On-site management of surface water is detailed in the Permit C1993017, Vol. 3, 
Section 314, 3.0, Surface Water and Groundwater Control and Treatment Plan, and includes a variety of 
surface water controls that meet the requirements of the narrative surface water quality standards 
contained in ARM 17.30.645 through 647. Adherence and compliance with the Surface Water and 
Groundwater Control and Treatment Plan is assessed during monthly mine inspections by department 
personnel, and through departmental management and oversight of permitted activity. No significant 
issues regarding compliance with this plan have been noted to date, and no material damage has been 
observed in regards to surface water runoff from disturbed areas within the permit area. With the 
exception of a wet-weather exceedance for settleable solids and pH during 2011 and 2013 (see Section 
9.4.1), MPDES discharges to date have been very infrequent and have not violated MPDES permit 
conditions. 
 
As underground mining thus far has progressed only through Panel 3, potential impacts to surface 
waters have been confined to springs within panels 2 and 3 and to the capture of stormwater runoff 
within the mine permit area. As described in Section 9.5.1, impacts due to subsidence have been 
limited, buffered by recent recharge of overburden aquifers,  and have had no impact on the quality and 
quantity of surface water resources (springs) in the permit area.  Accordingly, because the current 
mining methods are proposed to extend throughout the expanded permit area, significant, irremediable 
impacts to the quality and quantity of surface water resources are not expected from continued 
underground mining.  
 
Due to the fact that only the first three longwall panels have been undermined, surface water impacts 
are limited in their potential extent. To date, no material damage to surface waters is evident. Narrative 
standards for surface waters have not been violated or exceeded, and the quantity of surface waters 
(springs and ephemeral runoff) has not been impacted due to mining activity, and surface water rights 
have not been impacted.  Accordingly, because current mining activities are proposed throughout the 
expanded permit area, disturbance of the hydrologic balance on and off the permit area and material 
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damage to surface waters outside the permit area are not expected from continued underground 
mining. 
 
10.2.2  Groundwater 
Currently, there is no evidence of material damage and no material damage is predicted with mining 
proposed in Amendment 3. There is no evidence from monitoring data to suggest a change in 
predictions made in the PHC with regard to potential impacts to water quality and levels. Comparison of 
baseline and recent groundwater quality data show no significant changes. No water quality standards, 
numeric or narrative, have been exceeded and beneficial uses (domestic and livestock) have not been 
impacted.  
 
Mining is not expected to affect the alluvial aquifer beyond the permit boundary. The alluvial section 
within the boundary is generally dry. Groundwater levels in the overburden, Mammoth Coal and upper 
underburden near the western permit boundary have been lowered as a result of mining and drawdown 
in these aquifers will continue as mining advances. Mining proposed in Amendment 3 will result in 
continued drawdown to the east, south and north of the mine but is expected to remain largely within 
the mine permit boundary and drawdown will not affect most groundwater users. Mining related 
drawdown in these aquifers may affect a few domestic wells completed in the upper underburden north 
of the permit area. Since most domestic and stock wells produce from relatively deep sandstones (deep 
underburden aquifer) that are hydraulically isolated from mining by a relatively thick section of 
alternating shales and siltstones, no impact to these deeper wells is expected. SPE is committed to 
replacing any water supplies affected by mine related drawdown with a comparable permanent supply. 
 
Post mining groundwater quality within the mined-out area (Caved Zone) is expected to degrade after 
coming into contact with fresh rock surfaces exposed in subsidence fractures and mineralized rubble or 
gob. Oxidizing conditions are anticipated until after mining is complete and resaturation of the collapsed 
material has occurred. These conditions may result in increased sulfide oxidation, cation exchange, 
leaching, and weathering, which together may cause an increase in the concentrations of calcium, 
magnesium, sulfate and sodium ions.  Due to the buffering capacity of the alkaline mineralogy of the 
overburden and shallow underburden, development of acidic conditions in water present in the gob is 
extremely unlikely.  As explained above at 9.5.2, any degradation of groundwater quality is not expected 
to render groundwaters unsuitable for current or anticipated use.  Accordingly, because current mining 
methods are proposed throughout the expanded permit area, material damage to the quality or 
quantity of groundwater resources outside the proposed permit area is not expected from continued 
underground mining.  Although presently there is no evidence of a general increase in any water quality 
parameters that can be attributed to mining, continued monitoring will provide additional insights of the 
potential effects on groundwater quality predicted to accrue over time as mining progresses.   
 

10.3  CONCLUSION  
SPE’s Bull Mountains Mine No. 1 has supplied sufficient information for the completion of this CHIA and 
finding. Although DEQ analysis identified some surface water users and water rights holders outside the 
permit area that may experience a temporary impact to their water resources, the Bull Mountains Mine 
permit commits to replacing water supplies that have been affected by mining with water of similar 
quality and quantity.  
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At this time, DEQ finds that the operational and reclamation plans for the Bull Mountains Mine No. 1 
have been designed to minimize impacts to the hydrologic balance within the permit area and to 
prevent material damage outside of the permit area.  
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DEQ'S RESPONSES TO MEIC'S 
FIRST AND SECOND DISCOVERY 
REQUESTS 

COAL MINE PERMIT NO. C1993 017 ) 
ISSUED TO SIGNAL PEAK ENERGY ) 
LLC FOR BULL MOUNTAIN MINE NO. ) 
1 IN ROUNDUP, MT. ) 

---------------) 

The State of Montana, Department of Environmental Quality ("DEQ" or "the 

Department"), Appellee in this matter, responds to Montana Environmental Information Center' s 

("MEIC's") , First Set of Requests for Admission, Interrogatories, and Requests for Production 

served on January 28, 2014, and MEIe's Second Set ofInterrogatories, served on January 31, 

2014 . 

For the purposes of this response DEQ uses the abbreviations and acronyms set forth in 

as definitions to MEIC 's requests except as listed below: 

"MSUMRA" means the Montana Surface and Underground Mine Reclamation Act 

codified at §§ 82-4-201 through 254, MCA , along with its implementing rules in the 

Administrative Code of Montana ("ARM") 17.24.301 through 17.24.1826. 
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"Nicklin Groundwater Model" or "Groundwater Model" refers to the document entitled 

"Groundwater Model for Bull Mountains Mine No.1 " Appendix 314-6 of SPE's Response to 

Third Deficiency Notice submitted August 16, 2013. 

"PHC" refers to the document entitled "Comprehensive Hydrologic Evaluation and 

Analysis of Probable Hydrologic Consequences," Appendix 314-5 of SPE's Response to Third 

Deficiency Notice submitted August 16,2013. 

"RFA No ." refers to a specific Request for Admission propounded by MEI C. 

"RFP No." refers to a specific Request for Production of Documents propounded by 

MEIC. 

" Written Findings" means the Written Findings prepared by Montana Department of 

Environmental Quality, Industrial and Energy Minerals Bureau, Coal Program for Amendment 

and Mine Plan Revision No .3, Bull Mountain Coal Mining Inc. SMP C1993017, October 2013. 

MEIC'S FIRST DISCOVERY REQUESTS TO DEQ 

REQUEST FOR ADMISSION NO.1: Admit that DEQ may not approve Signal Peak 

Energy LLC's application for its Amendment 3 expansion unless DEQ prepares a cumulative 

hydrologic impact assessment that determines that the mine has been designed to prevent 

material damage to the hydrologic balance outside of the permit area . 

RESPONSE: DEQ objects to RFA No. I to the extent that it calls upon DEQ to make a legal 

conclusion based on "no special knowledge [of DEQ] that would enable [DEQ] to answer the 

request with any more certainty than [MEIC] or the court through judicial notice. " See Disability 

Rights Council ofGreater Wash. v. Wash. Metro. Area Transit Auth. , 234 F.R.D. 1,2-3; 2006 

U.S . Dist. LEXIS 8360 , (D.D.C. Memorandum Op., March 6, 2006) . Without waiving that 

objection, DEQ admits that approval of the SPE Amendment No. 3 application was subject to all 
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applicable requirements of MSUMRA. DEQ further admits that it prepared the CHIA to satisfy 

the requirements of MSUMRA, which among other things, provides: 

(6) The department may not approve an application submitted 
pursuant to ARM 17.24.401(1) unless the application affirmatively 
demonstrates and the department's written findings confirm, on the 
basis of information set forth in the application or information 
otherwise available that is compiled by the department, that: 

(c) the hydrologic consequences and cumulative hydrologic 
impacts wil1 not result in material damage to the hydrologic 
balance outside the permit area; 

ARM 17.24.405. 

REQUEST FOR ADMISSION NO.2: Admit that in the CHIA DEQ established material 

damage criteria to determine whether Signal Peak Energy's proposed coal mining operation is 

designed to prevent material damage to the hydrologic balance outside the permit area, as 

required by § 82-4-227(3)(a), MCA. 

RESPONSE: DEQ objects to RFA No .2 to the extent that it requires DEQ to state a legal 

conclusion which is outside the scope ofM. R. Civ. P. Rule 36, as § 82-4-227(3), MCA, is a 

statute that speaks for itself. DEQ further objects to RFA No.2 to the extent that it calls upon 

DEQ to make a legal conclusion based on "no special knowledge [ofDEQ] that would enable 

[DEQ] to answer the request with any more certainty than [MEIe] or the court through judicial 

notice." DEQ also objects to RFA No.2 to the extent that the CHIA, as a part of the Written 

Findings required of the Department when it approves or denies a permit in accordance with 

ARM 17.24.405, speaks for itself. Without waiving these objections, DEQ admits that it 

prepared the CHIA to satisfy the requirements of MSUMRA, which among other things, requires 

that: 
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(6) The department may not approve an application submitted 
pursuant to ARM 17.24.401 (l) unless the application affirmatively 
demonstrates and the department's written findings confirm, on the 
basis of information set forth in the application or information 
otherwise available that is compiled by the department, that: 

(c) the hydrologic consequences and cumulative hydrologic 
impacts will not result in material damage to the hydrologic 
balance outside the permit area; 

ARM 17.24.405 . DEQ further admits that with regard to criteria for material damage in general, 

section 2.1 of the CHIA states: 

Following the definition of material damage in 82-4-203(31), 
Montana Code Annotated (MCA), material damage criteria are 
established for the evaluation of both groundwater and surface 
water quality and quantity, and are used to determine whether 
water quality standards and beneficial uses of water, including 
water rights, outside the permit boundary have been or are 
expected to be impacted by mining activities. The interruption or 
diminution of a surface water or groundwater supply to the extent 
that an existing use is precluded is considered to be material 
damage. When material damage occurs mitigation is required; 
mitigation would include dependable, long-term replacement of a 
resource acceptable for the designated use [ARM 17.24.314(l)(c) 
and 17.24.648] or treatment to return water quality to state 
standards. Material damage criteria include applicable numeric 
and narrative water quality standards, and criteria established to 
protect existing beneficial uses of water. 

CHIA, p. 2-1 (citations in brackets in original). 

REQUEST FOR ADMISSION NO.3: Admit that under § 82-4-203(31), MCA, material 

damage to the hydrologic balance includes "[v ]iolation of a water quality standard, whether or 

not an existing use is affected." 

RESPONSE: DEQ objects to RFA No.3 because it neither elicits a statement of fact, nor a 

statement applying law to a fact, and therefore falls outside the scope of M. R. Civ. P. Rule 36. 

DEQ further objects to RFA No.3 to the extent that it requires DEQ characterize § 82-4-227(3), 

MCA, is a statute that speaks for itself. Also, DEQ objects to RFA No.3 to the extent that it 

DEQ DIS COV ERY R ESPONSE PAGE4 



calls upon DEQ to make a legal conclusion based on "no special knowledge [ofDEQ] that would 

enable [DEQ] to answer the request with any more certainty than [MEIe] or the court through 

judicial notice. " 

REQUEST ADMISSION NO.4: Admit that DEQ included violation of water quality 

standards, whether or not existing uses are affected, as a material damage criteria in its CHIA for 

Signal Peak Energy's application. 

RESPONSE: DEQ objects to RFA No.4 to the extent that it requires statement of legal 

conclusion, which calls upon DEQ to make a statement based on "no special knowledge [of 

DEQ] that would enable [DEQ] to answer the request with any more certainty than [MEIe] or 

the court through judicial notice." DEQ further objects to RFA No.4 to the extent that it 

requires DEQ to characterize the CHIA, a document that speaks for itself. Without waiving 

these objections, DEQ admits that the CHIA quotes the definition of "material damage" as 

follows : 

"Material damage" means, with respect to the 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. [82-4-203(31), MCA]. 

CHIA, n.l (citation in brackets in original). 

REQUEST FOR ADMISSION NO.5: Admit that in its CHIA DEQ determined that the 

proposed mining under Signal Peak Energy's application and DEQ's permit would not cause 

material damage to the hydrologic balance with regard to ground water because "degradation of 

groundwater quality is not expected to render groundwaters unsuitable to current or anticipated 

use." CHIA at 10-4. 
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RESPONSE: DEQ objects to RFA No.5 to the extent that it requires DEQ to characterize the 

CHIA, a document that speaks for itself. DEQ further objects to RFA No.5 to the extent that it 

calls upon DEQ to make a legal conclusion based on "no special knowledge [ofDEQ] that would 

enable [DEQJ to answer the request with any more certainty than [MEIe] or the court through 

judicial notice." Without waiving these objections, DEQ admits that the following language 

appears on page 10-4 of the CHIA "degradation of groundwater qual ity is not expected to render 

groundwaters unsuitable/or current or anticipated use." 

REQUEST FOR ADMISSION NO.6: Admit that groundwater within the proposed mine area 

is anticipated to degrade after mining. 

RESPONSE: DEQ objects to RFA No .6 to the extent that it requires DEQ to speculate on the 

anticipated condition of groundwater at the Signal Peak mine after mining, beyond what is stated 

in Written Findings, the PHC, or the CHIA. DEQ further objects to RFA No.6 to the extent that 

it requires DEQ to characterize the Written Findings, the PHC, or the CHIA, documents that 

speak for themselves. DEQ also objects to RFA No.6 because "within the proposed mine area" 

mischaracterizes the CHIA and is imprecise and does not elicit "simple and concise statements of 

fact that can be denied or admitted with an absolute minimum of explanation or qualification" 

appropriate to M. R. Civ. P. Rule 36. See Duchesneau v. Cornell Univ., 2010 U.S . Dist. LEXIS 

111546 at *2, 2010 WL 4117753 (E.D. Pa. Oct. 19, 201O)(internal quotation omitted). Without 

waiving these objections, DEQ admits that the CHIA states: 

Because mine dewatering produces groundwater flow towards the 
mine working during mining, no water quality affects are expected 
during mining. After mining is completed, some of the mine gob 
will become saturated. Groundwater quality in the mine gob is 
expected to be degraded relative to natural water quality, however, 
due to the small quantity of gob influenced water and the slow 
water movement in the Mammoth Coal this poor quality water is 
not expected to migrate outside the permit boundaries within 50 
years after mining. CHIA , p. 9-1 1. 
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A decline of groundwater quality is expected as longwall mining 
and subsidence continue to produce additional panels of collapsed 
and mineralized rubble in the Caved Zone (gob). CHIA, p. 10-2 

Post mining groundwater quality within the mined-out area (Caved 
Zone) is expected to degrade after coming into contact with fresh 
rock surfaces exposed in subsidence fractures and mineralized 
rubble or gob. Oxidizing conditions are anticipated until after 
mining is complete and resaturation of the collapsed material has 
occurred. These conditions may result in increased sulfide 
oxidation, cation exchange, leaching, and weathering, which 
together may cause an increase in the concentrations of calcium, 
magnesium, sulfate and sodium ions. Due to the buffering capacity 
of the alkaline mineralogy of the overburden and shallow 
underburden, development of acidic conditions in water present in 
the gob is extremely unlikely. As explained above at 9.5.2, any 
degradation of groundwater quality is not expected to render 
groundwaters unsuitable for current or anticipated use. 
Accordingly, because current mining methods are proposed 
throughout the expanded permit area, material damage to the 
quality or quantity of groundwater resources outside the proposed 
permit area is not expected from continued underground mining. 
Although presently there is no evidence of a general increase in 
any water quality parameters that can be attributed to mining, 
continued monitoring will provide additional insights of the 
potential effects on groundwater quality predicted to accrue over 
time as mining progresses. CHIA, p. 10-4. 

REQUEST FOR ADMISSION NO.7: Admit that low quality groundwater within the mine is 

anticipated to migrate away from the mine after mining ceases. 

RESPONSE: DEQ objects to RFA No.7 to the extent that it requires DEQ to speculate on 

movement of groundwater at the Signal Peak mine after mining, beyond what is stated in Written 

Findings, the PHC, or the CHIA. DEQ further objects to RFA No.7 to the extent that it requires 

DEQ to characterize the Written Findings, the PHC, or the CHIA, documents that speak for 

themselves. DEQ also objects to RFA No.7 because: I) the words "low quality groundwater" 

do not occur in the PHC, the Groundwater Model, or the CHIA and therefore RFA No.7 
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mischaracterizes those documents; and 2) "mine" does not specify whether it applies to the 

permit area, all mine workings, or caved areas and therefore does not permit a response through 

"simple and concise statements of fact that can be denied or admitted with an absolute minimum 

of explanation or qualification" appropriate to M. R. Civ. P. Rule 36. Likewise, the term " low 

quality groundwater" is insufficiently precise to permit a response through "simple and concise 

statements of fact that can be denied or admitted with an absolute minimum of explanation or 

qualification" appropriate to M. R. Civ. P. Rule 36. Without waiving these objections, DEQ 

admits that the CHIA states: 

Because mine dewatering produces groundwater flow towards the 
mine working during mining, no water quality affects are expected 
during mining. After mining is completed, some of the mine gob 
will become saturated. Groundwater quality in the mine gob is 
expected to be degraded relative to natural water quality, however, 
due to the small quantity of gob influenced water and the slow 
water movement in the Mammoth Coal this poor quality water is 
not expected to migrate outside the permit boundaries within 50 
years after mining. 

CHIA, p. 9-11. 

REQUEST FOR ADMISSION NO.8: Admit that the particle tracking analysis conducted by 

Nicklin Earth & Water, Inc. as part of the Groundwater Model for the mine indicated that if the 

mine gate roads do not collapse, within 50 years lower quality water from the mine area would 

begin to migrate beyond the mine boundary. Nicklin Earth & Water, Inc., Groundwater Model 

Bull Mountains Mine No.1 at 314-6-25 to -26 & Fig. 14M (March 2013), prepared for Signal 

Peak Energy, included in application as Appendix 314-6. 

RESPONSE: DEQ objects to RFA No.8 to the extent that it requires DEQ to characterize the 

PHC, the Nicklin Groundwater Model , or the CHIA, documents that speak for themselves. DEQ 

further objects to RFA No.8 because the term " low quality water" does not occur in the PHC, 

the Groundwater Model or the CHIA and therefore RFA No.8 and mischaracterizes those 
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documents. Also, the term "mine area" does not specify whether it applies to the permit area , all 

mine workings, or caved areas. For these reasons RFA No.8, does not permit a response 

through "simple and concise statements of fact that can be denied or admitted with an absolute 

minimum of explanation or qualification" appropriate to M. R. Civ. P. Rule 36. Without waiving 

these objections, DEQ denies that either the Groundwater Model or the CHIA "indicate[] that if 

the mine gate roads do not collapse, within 50 years lower quality water from the mine area 

would begin to migrate beyond the mine boundary." RFA No.8 oversimplifies and 

mischaracterizes the PHC, the Groundwater Model , and the use of the results of the Groundwater 

Model in the CHIA , as the particle tracking analysis of Groundwater Model says nothing about 

the quality of groundwater that may migrate out of the life of mine boundary after mining ceases. 

Also, RFA No.8 ignores the assumptions and mathematical equations of the Groundwater 

Model concerning advective movement of theoretical groundwater particles in the vicinity ofthe 

gate roads after mining and other considerations explained in the PHC and the CHIA. Without 

waiving these objections, DEQ admits that the CHIA addresses migration of "poor quality 

water" as follows: 

Because mine dewatering produces groundwater flow towards the 
mine working during mining, no water quality affects are expected 
during mining. After mining is completed, some of the mine gob 
will become saturated. Groundwater quality in the mine gob is 
expected to be degraded relative to natural water quality, however, 
due to the small quantity of gob influenced water and the slow 
water movement in the Mammoth Coal this poor quality water is 
not expected to migrate outside the permit boundaries within 50 
years after mining. 

CHIA, p. 9- 11. The 50-year prediction must be understood within the context of the 

explanations and limitations set forth elsewhere in PHC and the Groundwater Model. DEQ 

further admits that the Environmental Assessment prepared for the SPE Amendment No.3 

addresses "lower quality water" as follows: 

DEQ DISCOVERY RESPONSE PAGE 9 



Because the particle tracking model uses conservative assumptions 
which increase particle transport rates, the actual distance of 
movement of lower quality water from the mine pool should be 
less than these estimates. Particle tracking also does not consider 
dilution or attenuation of lower quality groundwater which would 
occur during transport away from the mine. Because of these 
factors, no degradation of groundwater quality outside the permit 
area is expected to occur after mining. 

SPE Amendment No.3 Environmental Assessment, p. 8. 

REQUEST FOR ADMISSION NO.9: Admit that Figure 14 of the Groundwater Model shows 

groundwater particles migrating beyond the mine boundary at numerous locations within 50 

years in the scenario in which mine gate roads remain intact. 

RESPONSE: DEQ assumes that by "Figure 14 of the Groundwater Model" MEIC refers to 

Figure 14M of Appendix 314-6 of the PHC. DEQ objects to RFA No.9 to the extent that it 

requires DEQ to characterize the PHC, the Nicklin Groundwater Model, or the CHIA, and Figure 

14M of the Groundwater Model, documents that speak for themselves. Without waiving this 

objection, DEQ qualifiedly admits that the figure identified in RFA No.9 depicts particles 

migrating beyond the mine permit boundary in no more than 6 of 30 locations. DEQ qualifies its 

admission to RFA No.9 because Figure 14M must be understood within the context of the 

explanations and limitations set forth elsewhere in the Groundwater Model. 

REQUEST FOR ADMISSION NO. 10: Admit that even if the gate roads do collapse, lower 

quality will still migrate beyond the mine boundary, though it may take more than 50 years. 

RESPONSE: DEQ objects to RFA No.1 0 to the extent that it requires DEQ to speculate on 

movement of groundwater at the Signal Peak mine after mining, beyond what is stated in the 

PHC, the Nicklin Groundwater Model, or the CHIA. DEQ further objects to RFA No. 10 to the 

extent that it requires DEQ to characterize the PHC, the Nicklin Groundwater Model, or the 

CHIA, documents that speak for themselves. DEQ also objects to RFA No. 10 because it is 
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vague as the term "lower quality" renders the RFP No. 10 ambiguous and confusing. Assuming 

that by "lower quality" MErC means "lower quality water," that term does not occur in the 

Groundwater Model or the CHIA and therefore RFA No.1 0 mischaracterizes those documents 

and does not permit a response through "simple and concise statements of fact that can be denied 

or admitted with an absolute minimum of explanation or qualification" appropriate to M. R. Civ. 

P. Rule 36. Without waiving these objections, and assuming that by "lower quality" MEIC 

means "lower quality water," DEQ denies RFA No. 10, because it mischaracterizes and 

oversimplifies the Groundwater Model as the particle tracking analysis of Groundwater Model 

which states: 

The particle tracking results for Scenario 2 (see Figure 14M 
lower frame) shows that with the same limiting/conservative 
assumptions described heretofore, that it is possible that some flow 
from the mine gob may flow just outside the permit boundary. 

Groundwater Model, p. 314-6-24. Furthermore, the particle tracking analysis results reported in 

the Groundwater Model say nothing about the quality of groundwater that may migrate outside 

of the permit boundary after mining ceases. PHC, p. 314-5-58. Without waiving these 

objections, DEQ admits that the CHI A addresses lateral migration of "poor quality water" as 

follows: 

Because mine dewatering produces groundwater flow towards the 
mine working during mining, no water quality affects are expected 
during mining. After mining is completed, some of the mine gob 
will become saturated. Groundwater quality in the mine gob is 
expected to be degraded relative to natural water quality, however, 
due to the small quantity of gob influenced water and the slow 
water movement in the Mammoth Coal this poor quality water is 
not expected to migrate outside the permit boundaries within 50 
years after mining. 

CHIA, 9-11 . The 50-year prediction must be understood within the context of the explanations 

and limitations set forth elsewhere in PHC and the Groundwater Model. DEQ further admits that 
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the Environmental Assessment prepared for the SPE Amendment No.3 addresses "lower quality 

water" as follows: 

Because the particle tracking model uses conservative assumptions 
which increase particle transport rates , the actual distance of 
movement of lower quality water from the mine pool should be 
less than these estimates. Particle tracking also does not consider 
dilution or attenuation of lower quality groundwater which would 
occur during transport away from the mine. Because of these 
factors, no degradation of groundwater quality outside the permit 
area is expected to occur after mining. 

SPE Amendment No.3 Envirorunental Assessment, p. 8. Also, DEQ denies any inference that 

the PHC, the Groundwater Model, or the CHIA can be reasonably interpreted to forecast 

significant lowering of the quality of groundwater outside the permit area in comparison to 

natural conditions. 

REQUEST FOR ADMISSION NO. 11: Admit that the particle tracking analysis conducted by 

Nicklin Earth & Water, Inc . as part of the Groundwater Model for the mine did not evaluate the 

impacts of adsorption, desorption, or dilution of pollution in lower quality groundwater 

migrating from the mine. 

RESPONSE: DEQ objects to RFA No. 11 to the extent that it requires DEQ to characterize the 

PHC, the Nicklin Groundwater Model, or the CHIA, documents that speak for themselves. 

Without waiving these objections, DEQ admits that the CHIA addresses lateral migration of 

"poor quality water" as follows : 

Because mine dewatering produces groundwater flow towards the 
mine working during mining, no water quality affects are expected 
during mining. After mining is completed, some of the mine gob 
will become saturated. Groundwater quality in the mine gob is 
expected to be degraded relative to natural water quality, however, 
due to the small quantity of gob influenced water and the slow 
water movement in the Mammoth Coal this poor quality water is 
not expected to migrate outside the permit boundaries within 50 
years after mining. 
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CHIA , p. 9-11. The 50-year prediction must be understood within the context of the 

explanations and limitations set forth elsewhere in PHC and the Groundwater Model. DEQ also 

admits that the PEC describes the limitations on the particle tracking analysis used in the 

Groundwater Model as follows: 

There are several other factors that need to be considered in the 
cases of both Scenarios 1 and 2 and these are the following: 

•� Particle tracking simply tracks the predicted groundwater 
flow direction and the travel distance that particle travels 
over time . 

•� Particle tracking does not account for adsorption and 
desorption of analytes of concern. In effect, transport 
velocities of reactive inorganics are normally substantially 
less than predictions made based upon particle tracking. 

•� There are other factors as well that are not accounted for in 
particle tracking including the effects of groundwater 
mixing, dilution from other contributions, etc. 

PHC, p. 314-5-58,314-5-59. DEQ further admits that the Environmental Assessment prepared 

for the SPE Amendment No.3 addresses " lower quality water" as follows: 

Because the particle tracking model uses conservative assumptions 
which increase particle transport rates, the actual distance of 
movement of lower quality water from the mine pool should be 
less than these estimates. Particle tracking also does not consider 
dilution or attenuation of lower quality groundwater which would 
occur during transport away from the mine. Because of these 
factors, no degradation of groundwater quality outside the permit 
area is expected to occur after mining. 

SPE Amendment No.3 Environmental Assessment, p. 8. 

REQUEST FOR ADMISSION NO. 12: Admit that no other analysis related to the current 

permit evaluated the impacts of adsorption, desorption, or dilution of pollution in lower quality 

groundwater migrating from the mine. 
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RESPONSE: DEQ objects to RFA No. 12 to the extent that it requires DEQ to characterize the 

PHC, the Nicklin Groundwater Model, or the CHIA, documents that speak for themselves . 

Without waiving these objections, DEQ denies RFA No. 12, as DEQ states in the Environmental 

Assessment prepared for the SPE Amendment No .3; 

Because the particle tracking model uses conservative assumptions 
which increase particle transport rates, the actual distance of 
movement of lower quality water from the mine pool should be 
less than these estimates. Particle tracking also does not consider 
dilution or attenuation of lower quality groundwater which would 
occur during transport away from the mine. Because of these 
factors, no degradation of groundwater quality outside the permit 
area is expected to occur after mining. 

SPE Amendment No.3 Environmental Assessment, p. 8. Otherwise DEQ admits that the CHIA 

does not rely on groundwater modeling that quantitatively accounts for the impacts of 

adsorption, desorption, or dilution of pollution in the post-mining hydrologic regime. 

REQUEST FOR ADMISSION NO. 13: Admit that neither the Groundwater Model prepared 

by Nicklin Earth & Water, Inc. nor the Comprehensive Hydrologic Evaluation and Analysis of 

Probable Hydrologic Consequences for the Bull Mountains Mine No.1, prepared by Nicklin 

Earth & Water Inc. for Signal Peak Energy analyzed the potential impacts to groundwater 

outside the permit area that may occur beyond fifty years in the future. 

RESPONSE: In its answer, DEQ assumes that the by document identified in RFA No. 13, 

MEIC refers to the PHC. DEQ objects to RFA No. 13 to the extent that it requires DEQ to 

characterize the PHC , the Nicklin Groundwater Model, or the CHIA , documents that speak for 

themselves. Without waiving these objections, DEQ denies RFA No. 13 because it 

mischaracterizes the PHC and the Groundwater Model, as the PHC specifically states 

In summary, any groundwater quality degradation that occurs is 
likely to be associated with desaturationlsaturation of the mining 
gob during and following mining activity. Such degradation is 
predicted to remain within, or very near the mine workings and 
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permit boundaries, for the next 50 years assuming that the mine 
gate roads remain intact (Scenario 2). If the gate roads collapse 
(Scenario I) , then any potential migration of degraded 
groundwater will be much slower. Otherwise, it is unlikely that 
there will be a diminution of groundwater quality outside the LOM 
boundary that could adversely affect domestic, agricultural or other 
legitimate uses of groundwater. It is considered highly likely that 
water use classifications will remain the same after mining as it 
was before mining for areas outside the LOM. 

PHC, p. 314-5-50. Furthermore, the term "beyond fifty years in the future" and similar 

references to a fifty-year time frame used in the PHC, the Groundwater Model, and the CHIA 

refer to a professional judgment by Nicklin Earth and Water, that was accepted by DEQ, to set 

reasonable temporal limits for the Groundwater Model. DEQ further denies any inference that 

limiting of the Groundwater Model time frame to fifty years limited the overall analyses in the 

PHC or the CHrA to a similar time frame. 

REQUEST FOR ADMISSION NO. 14: Admit that no other analysis related to the current 

permit evaluated impacts to groundwater outside the permit area that may occur beyond fifty 

years in the future. 

RESPONSE: DEQ objects to RFA No. 14 to the extent that it requires DEQ to characterize the 

SPE Amendment No.3 Application, the PHC, the Nicklin Groundwater Model, or the CHIA, 

documents that speak for themselves. Without waiving this objection, DEQ admits that it 

approved Amendment No.3 on the basis of the information contained in the application, 

including the PHC , the Nicklin Groundwater Model, annual groundwater monitoring reports and 

the literature identified in DEQ response to informal discovery, DEQ letter to Shiloh Hernandez 

dated January 2, 2014. All of this information has been provided to MEIe. DEQ denies RFA 

No. 14 to the extent that it infers that the determination that the proposed mine is designed to 

protect the hydrologic balance and prevent material damage outside the permit area is not 
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supported by analysis of all the information contained in the permit application and annual 

groundwater monitoring reports. 

REQUEST FOR ADMISSION NO. 15: Admit that the comprehensive hydrologic impact 

assessment required by § 82-4-227(3)(a), MCA, does not expressly establish any temporal limits 

for the analysis of material damage. 

RESPONSE: DEQ objects to RFA No. 15 because it neither elicits a statement of fact, nor a 

statement applying law to a fact, and therefore falls outside the scope of M. R. Civ. P. Rule 36. 

DEQ further objects to RFA No . 15 to the extent that it calls upon DEQ to make a legal 

conclusion based "no special knowledge [ofDEQ] that would enable [DEQ] to answer the 

request with any more certainty than [MEIC] or the court through judicial notice." Also, DEQ 

objects to RFA No. 15 to the extent that it requires DEQ to characterize the CHIA, a document 

that speaks for itself. Finally, DEQ objects to RFA No. 15 to the extent that it does not permit a 

response through "simple and concise statements of fact that can be denied or admitted with an 

absolute minimum of explanation or qualification" appropriate to M. R. Civ. P. Rule 36. 

Without waiving these objections, DEQ admits that § 82-4-227(3)(a), MCA, does not include the 

words "time," "temporal," or any word pertaining to a measure of time. DEQ denies RFA No. 

15 to the extent that it purports to establish an inference that the assessment required by § 82-4

227(3)(a), MCA, is erroneous because one of the analyses that the assessment relies on is cast in 

terms of time. 

REQUEST FOR ADMISSION NO. 16: Admit that § 82-4-227(3)(a), MCA, does not expressly 

provide an exception for material damage outside the permit area that will only begin to manifest 

itself fifty years after the cessation of mining operations. 

RESPONSE: DEQ objects to RFA No. 16 because it neither elicits a statement of fact, nor a 

statement applying law to a fact, and therefore falls outside the scope of M. R. Civ. P. Rule 36 . 
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DEQ further objects to RFA No . 16 to the extent that it calls upon DEQ to make a legal 

conclusion based "no special knowledge [of DEQ] that would enable [DEQ] to answer the 

request with any more certainty than [MEIC] or the court through judicial notice." Also, DEQ 

objects to RFA No . 16 to the extent that it requires DEQ to characterize the § 82-4-227(3)(a), 

MCA, a statute that speaks for itself. 

REQUEST FOR ADMISSION NO. 17: Admit that after mining, groundwater quality within 

the mine will degrade from a Class II designation to a Class III. 

RESPONSE: DEQ objects to RFA No. 17 to the extent that it requires DEQ to speculate on the 

quality of groundwater at the Signal Peak mine after mining, beyond what is stated in the PHC , 

the Nicklin Groundwater Model, or the CHIA. DEQ further objects to RFA No. 17 to the extent 

that it requires DEQ to characterize the PHC, the Nicklin Groundwater Model, or the CHIA, 

documents that speak for themselves. DEQ also objects to RFA No. 17 because it is vague as 

"within the mine" does not specify whether it applies to the permit area, all mine workings, or 

caved areas, and therefore does not permit a response through "simple and concise statements of 

fact that can be denied or admitted with an absolute minimum of explanation or qualification" 

appropriate to M. R. Civ. P. Rule 36. Without waiving these objections, DEQ denies RFA No. 

17 because it oversimplifies and mischaracterizes the information contained in the Amendment 

No.3 application, the PHC, the Nicklin Groundwater Model, baseline information, and use of 

the results of the Groundwater Model in the CHIA. Specifically, and assuming that RFA No. 17 

refers to the quality of groundwater either in the Mammoth Coal or caved areas, the request 

ignores that water quality in the Mammoth Coal is naturally either Class II or III with SC from 

1400-3730 )lS/cm in baseline samples. See CHIA, § 9.5.2.4; table 8-8. Otherwise, DEQ admits 

that the CHIA states : 
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Because mine dewatering produces groundwater flow towards the 
mine working during mining, no water quality affects are expected 
during mining. After mining is completed, some of the mine gob 
will become saturated. Groundwater quality in the mine gob is 
expected to be degraded relative to natural water quality, however, 
due to the small quantity of gob influenced water and the slow 
water movement in the Mammoth Coal this poor quality water is 
not expected to migrate outside the permit boundaries within 50 
years after mining. 

CHIA, p. 9-11 . DEQ further admits that the PHC states, 

Presently, the pre-mine mean groundwater water quality (Table 5 
(3 14A)) exceeds sulfate and total dissolved solids standards for 
livestock (Attachment G). The groundwater generally classifies as 
either Class II or Class III groundwater. This will be the case after 
mining. However, there is potential that some of this groundwater 
will change from a Class II to a Class III designation. On this 
basis, post-mining groundwater quality will fall within either the 
Class II or Class III designation of the State (Table 4 (314A)). The 
groundwater for either classification would also be suitable for 
livestock watering (See Attachment G). 

PHC, Appendix 314-5, p. 314-5-52 (references in original). 

REQUEST FOR ADMISSION NO. 18: Admit that degradation of water quality from Class n 

to Class III water quality constitutes a degradation of high quality waters, pursuant to § 75-5

103(13). 

RESPONSE: DEQ objects to RFA No . 18 because it neither elicits a statement of fact, nor a 

statement applying law to a fact , and therefore falls outside the scope ofM. R. Civ. P. Rule 36. 

Furthermore, RFA No. 18 calls upon DEQ to make a legal conclusion based "no special 

knowledge [ofDEQ] that would enable [DEQ] to answer the request with any more certainty 

than [MEle] or the court through judicial notice ." DEQ further objects to RFA No. 18 to the 

extent that it requires DEQ to characterize § 75-5-1 03( 13), MCA, a statute that speaks for itself. 

REQUEST FOR ADMISSION NO. 19: Admit that the existing waste disposal area at the mine 

contains coal processing wastes and underground mine wastes. 
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RESPONSE: DEQ admits, based on information in its possession provided by SPE, that 

facilities at the Signal Peak Bull Mountains No. 1 mine include a waste disposal area that 

contains coal processing waste and underground mine wastes. 

REQUEST FOR ADMISSION NO. 20: Admit that water is also collected in the waste disposal 

area. 

RESPONSE: DEQ denies RFA No. 20. Based on information in its possession provided by 

SPE, the waste disposal area at the Bull Mountains No. 1 Mine is not an impoundment and is not 

designed to collect water. Run off from the waste disposal area is directed to a sedimentation 

pond (Sedimentation Pond WDA No.1) located downstream of the waste disposal area. 

REQUEST FOR ADMISSION NO. 21: Admit that DEQ's 1993 approval of the mine required 

dewatering of at least 90% of the 10-year, 24-hour storage of the waste disposal area within 10 

days, pursuant to ARM 17.24.505(5)(b). 

RESPONSE: DEQ objects to RFA No . 21 because it does not permit a meaningful answer. In 

1993 as it does today , ARM 17.24.505(5)(b) applies to temporary impoundments. ARM 

17.24.505(5)(b) does not apply to the waste disposal area which is not a temporary waste 

impoundment. Also, ARM 17.24.505(5)(b) does not apply to the sediment pond located below 

the waste disposal area (Sedimentation Pond WDA No . I) which is not a waste impoundment. 

REQUEST FOR ADMISSION NO. 22: Admit that the CHIA did not consider potential 

impacts to surface waters from discharges of water from the waste disposal area pursuant to the 

10-day dewatering requirement of ARM 17.24.505(5)(b). 

RESPONSE: DEQ objects to RFA No. 22 to the extent that it requires DEQ to characterize the 

CHIA, a document that speaks for itself. Otherwise, DEQ objects to RFA No. 22 because it does 

not permit a meaningful answer. ARM 17.24.505(5)(b) does not apply to the waste disposal area 

which is not a temporary waste impoundment. Also, ARM 17.24.505(5)(b) does not apply to the 
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sediment pond located below the waste disposal area (Sedimentation Pond WDA No.1) which is 

not a waste impoundment. 

INTERROGATORY NO.1: Please state how long, in years , DEQ anticipates that low quality 

water from the mine will continue to migrate away from the mine into downgradient portions of 

the Mammoth Coal aquifer. 

ANSWER: DEQ objects to Interrogatory No.1 because it is based on a mischaracterization of 

the Amendment No.3 application, the PHC, the Groundwater Model, and the CHIA, i.e., that 

" low quality water from the mine will continue to migrate away from the mine into 

downgradient portions of the Mammoth Coal aquifer." DEQ further objects to Interrogatory No. 

I because it the information requested is not reasonably calculated to lead to the discovery of 

admissible evidence. M. R. Civ. P. Rule 26(b)(l). DEQ agreed to accommodate MEIC's 

request to try this administrative through summary judgment briefing without a hearing on the 

record. See Order Adopting Joint Stipulated Procedural Schedule, ~ 2. In this appeal, MEIC 

charges that DEQ's approval of the SPE Amendment No.3 violates the requirements of 

MSUMRA. The issuance of the permit is supported by the Written Findings, information 

provided in the application including the PHC , and other information available to DEQ. All 

information, analyses, determination and conclusions by DEQ regarding impacts from activities 

described in the Amendment No.3 application on water quality are set forth in those documents. 

These documents speak for themselves and specifically address the likelihood that groundwater 

with significantly higher TDS than normal condition will transport outside the life of mine 

boundary. To the extent that Interrogatory No.1 calls on DEQ to speculate beyond the 

information, analyses, determinations, and conclusions set forth in the documents described in 

this Answer, DEQ is unable to do so. 
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INTERROGATORY NO.2: Please state what volume of water from the Madison wells has 

been used in the mine in the past ten years. 

ANSWER: DEQ cannot answer Interrogatory No .2 because it does not possess the necessary 

information. 

INTERROGATORY NO.3: Please state whether, regardless of whether the mine gate 

roads remain intact, groundwater from within the mine will migrate to downgradient to areas 

beyond the mine permit area at some point in the future. 

ANSWER: DEQ objects to Interrogatory No.3 because the information requested is not 

reasonably calculated to lead to the discovery of admissible evidence. M. R. Civ . P. Rule 

26(b)(I). DEQ agreed to accommodate MEIC's request to try this administrative through 

summary judgment briefing without a hearing on the record. See Order Adopting Joint Stipulated 

Procedural Schedule, ~ 2. In this appeal, MEIC charges that DEQ's approval of the SPE 

Amendment No.3 violates the requirements ofMSUMRA. The issuance of the permit is 

supported by Written Findings, information provided in the application including the PHC, and 

other information available to DEQ. All information, analyses, determination and conclusions 

by DEQ regarding impacts from activities described in the Amendment No.3 application on 

water quality are set forth in those documents . These documents speak for themselves and 

specifically address the likelihood that groundwater from mined areas will migrate beyond the 

life of mine boundary. See, e.g. Response to RFA No.9. To the extent that Interrogatory No.3 

calls on DEQ to speculate beyond the information, analyses, determinations, and conclusions set 

forth in the documents described in this Answer, DEQ is unable to do so. 

INTERROGATORY NO.4: Please state when, in DEQ 's estimation, water in the mine 

void will cease to have elevated levels of total dissolved solids, sulfate, and specific 

conductance. 
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ANSWER: DEQ objects to Interrogatory No.4 because it the information requested is not 

reasonably calculated to lead to the discovery of admissible evidence. M. R. Civ. P. Rule 

26(b)( I). DEQ agreed to accommodate MEIC's request to try this administrative through 

summary judgment briefing without a hearing on the record . See Order Adopting Joint Stipulated 

Procedural Schedule, ,-r 2. In this appeal , MEIC charges that DEQ's approval of the SPE 

Amendment No.3 violates the requirements of MSUMRA. The issuance of the permit is 

supported by Written Findings, information provided in the application including the PHC, and 

other information available to DEQ. All information, analyses, determinations and conclusions 

by DEQ regarding impacts from activities described in the Amendment No.3 application on 

water quality are set forth in those documents. These documents speak for themselves and 

specifically address the likelihood that groundwater quality will be impacted by mining activities 

described in the Amendment No .3 application. To the extent that Interrogatory No.3. calls on 

DEQ to speculate beyond the information, analyses, determinations, and conclusions set forth in 

the documents described in this Answer, DEQ is unable to do so. 

INTERROGATORY NO.5: Please state whether DEQ is requiring Signal Peak Energy to 

comply with the dewatering provisions of ARM 17.24.505(5)(b). 

ANSWER: DEQ is unable to answer Interrogatory No.5 because DEQ is unaware of any action 

or activity at the Bull Mountains No. I mine to which ARM 17.24.505(5)(b) would apply. 

INTERROGATORY NO.6: Please identify each exceedances of limits from the mine's 

water discharge permit that has occurred at the mine in the last five years. 

ANSWER: During the last 5 years (January 1,2009 through December 31,2013), discharges 

from the facility have exceeded MPDES permit MT0028983 effluent limitations five times : 
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• In June 2011, a maximum pH of9.74 was measured at Outfall 008 during a precipitation

driven discharge. The maximum effluent limitation for this parameter is 9.0 . A violation was not 

issued to the facility due to extreme precipitation and state of emergency declaration. 

• In July 2011 , a settleable solids concentration of 0.7 ml/L was measured at Outfall 008 

during a precipitation-driven discharge. The daily maximum effluent limitation for this 

parameter is 0.5 mIlL. A violation was not issued to the facility due to extreme precipitation and 

state of emergency declaration. 

In May 2013 , a settleable solids concentration of 6 mIlL was measured at Outfall 008 

during a precipitation-driven discharge. The effluent limitation for this parameter is 0.5 mIlL. A 

violation was issued to the facility. 

• In December 2013, a total suspended solids concentration of 134 mg/L was measured at 

Outfall 002 during a "dry weather" discharge. The daily maximum effluent limitation for this 

parameter is 70 mg/L. A violation was issued to the facility . 

• In December 2013, a total iron concentration of3.8 mg/L was measured at Outfall 002 

during a "dry weather" discharge. While the maximum daily effluent limitation for this 

parameter (7.0 mg/L) was not exceeded, the average monthly effluent limitation of 3.5 mg/L was 

due to there being only one discharge/measurement for the month. A violation was issued to the 

facility. 

INTERROGATORY NO.7: Please identify all chemicals used at the mine for coal processing. 

ANSWER: DEQ cannot answer Interrogatory No.7 because it does not possess the information 

necessary to form an answer. 

REQUEST FOR PRODUCTION NO.1: Please provide a copy of the study cited in the 

EA as "Reiten and Wheaton, 1989." 
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RESPONSE: A copy of the requested article was made available to MEIC along with the 

materials provided in response to RFP No.6. 

REQUEST FOR PRODUCTION NO.2: Please provide a copy of the study cited in the 

EA as "Wheaton and Van Voast, 1989." 

RESPONSE: DEQ is unable to comply with RFP No.2. DEQ does not have a copy of 

"Wheaton and Van Voast, 1989," nor does it appear that a copy of the document is available 

from any source that DEQ is aware of. On information and belief, it appe ars that, "Wheaton and 

Van Voast, 1989" refers to a draft of "Memoir 63: Hydrologic Assessment of Abandoned Coal 

Mines in the Bull Mountains near Roundup, Montana." 

REQUEST FOR PRODUCTION NO.3: Please provide a complete copy of John 

Wheaton, "Memoir 63: Hydrologic Assessment of Abandoned Coal Mines in the Bull Mountains 

Near Roundup, Montana," Mont. Bureau of Mines and Geology (1992). 

RESPONSE: DEQ has already provided a copy of the study referenced in RFP No.3 in the 

same condition as it exists in DEQ's custody (pages 26 and 27 are missing). 

REQUEST FOR PRODUCTION NO.4: Please provide copies of any may serve as a basis for 

denying requests for admission 12 or 14. 

RESPONSE: Assuming by RFP No.4, METC means "copies of any documents," those 

documents have already been provided to MEIC as explained in DEQ's responses to RFA Nos . 

12 and 14. 

MEIC SECOND DISCOVERY REQUESTS 

INTERROGATORY NO.8: Please enumerate and describe in detailed narrative each defense 

that DEQ may present in this matter. 

ANSWER: DEQ agreed to accommodate MEIC's request to try this administrative through 

summary judgment briefing. See Order Adopting Joint Stipulated Procedural Schedule, ~ 2. 
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MErc bears the burden of proof and persuasion on all issues identified in the Notice of Appeal 

based on issues of undisputed fact. To the extent that MEIC's briefing to the Board raises a 

substantial question based on issues of undisputed fact that as to the issues on appeal, DEQ will 

argue and provide supporting evidence to the Board that: 1) the determination that the proposed 

mine expansion was designed to prevent material damage to the hydrologic balance outside the 

permit area accords with the requirements of MSUMRA and employed the correct legal 

standards; and 2) the information provided by SPE in its application for Amendment No.3 met 

the requirements of MSUMRA and is sufficient to support DEQ's determination that the 

proposed mine expansion was designed to prevent material damage to the hydrologic balance in 

accordance with the requirements of MSUMRA. 

REQUEST FOR PRODUCTION NO.5: Please provide any documents that have not yet been 

disclosed that DEQ may use to support any defense enumerated in. 

RESPONSE: DEQ objects to RFP No.5 because the sentence is incomplete and requires DEQ 

to infer the intent of the request. Assuming that RFP No.5 seeks disclosure of any documents 

relevant to DEQ 's Answer to Interrogatory 8, DEQ is not aware of any document that it intends 

to rely upon that has not already been provided to MEIC or will be provided as a part of this 

Response. 

REQUEST FOR PRODUCTION NO.6: Please provide copies of all communications 

between DEQ and SPE that have occurred regarding this matter since November 18, 2013. If you 

claim any privilege for any such documents, provide a privilege log for such items, stating 

the name of the document, the date it was prepared, the author, and describe the document 

sufficiently to allow the hearing examiner to make a ruling on the claimed privilege. 

RESPONSE: DEQ has already made the documents requested in RFP NO.6 dated between 

November 18,2013 , and December 13,2013 , through informal discovery. Documents dated 
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from December 13,2014, through January 29,2014, were made available to MEIC in electronic 

format on a CD-ROM disc on February 26, 2014, as attachments to an electronic mail message 

from the undersigned legal counsel to Shiloh Hernandez. 

This Completes DEQ 's response to MEIC's First and Second Discovery Requests. 

VERIFICATION FOR INTERROGATORIES AND REQUESTS FOR PRODUCTION 

STATE OF MONTANA )� 
) ss.� 

County of Lewis & Clark )� 

I, Chris A. Yde, being first duly sworn, state that I am the Supervisor of the Industrial and 
Energy Minerals Bureau, Coal and Uranium Section, Montana Department of Environmental 
Quality, and r am authorized to answer the foregoing Interrogatories and Requests for Production 
and to make this verification. r have read the foregoing Answers to Interrogatories and 
Responses ~!~~~uests for Production, and the information provided in them is true and correct 

to the best t-l~dge and belief. 

Chris A. Yde ~----
Subscribed and sworn to before me by Chris A. Yde, this 26th day of February, 2014. 

;at: e ofNotary ~d 
I C .· I " ~ f'~:;--:lI' . ...I' -f' L ~ ,I '('-J _ . I"'; 

, ~. 1, (' ' ~ ( r "ICfo' : e 
(seal) ( .. ' '' . .

j ....) ~/) F, ;=:~. "-'.'. " 3� 

L
· .-----: 'j v; c~ ~ & 3-: - z. 'es� 

.:> II", " ?O 's II" 1.• ] ... ,-J 

As the attomeyf orifieDepafffi'fenrofEnVironmental Quality, I am signing these 
Responses to Requests for Admission, Answers to Interrogatories, and Responses to Requests for 
Production and certify this response in accordance with M. R. Civ . P. Rule 26(g)(1). 

STATE OF MONTANA, DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

By~~ .9 
Dana David 
Special Assistant Attorney General 
Attorney for the Department 
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CERTIFICATE OF SERVICE� 

The undersigned certifies that on February 27,2014, he caused the original or a copy of the 
foregoing DEQ Responses to MEIC First and Second Discovery Requests delivered or 
transmitted to the persons named below as follows : 

Original by first class and copy 
by electronic mail: 
Shiloh Hernandez� 
Western Environmental Law Center� 
103 Reeder's Alley� 
Helena, MT 59601� 
(406) 204-4861� 
hernandez@westernlaw.org� 

Copy by first class and 
electronic mail: 
Megan Anderson� 
Western Environmental Law Center� 
208 Paseo del Pueblo Sur, Unit 602� 
Taos, NM 87571� 
(575) 613-4195� 
anderson@westernlaw.org� 

Derf Johnson� 
Montana Environmental Information Center� 
PO Box 1184� 
Helena, Montana 59624� 
(406) 443-2520� 
djohnson@meic.org� 
Attorneys for MEIC 

Copy by electronic mail: 
Steven T. Wade� 
Sara S. Berg� 
Jessie L. Luther� 
BROWNING, KALECZYC, BERRY &� 
HOVEN, P.c.� 
800 N. Last Chance Gulch, Suite 101� 
P.O. Box 1697� 
Helena, MT 59624� 
(406) 443-6820� 
(406) 443-6883 (facsimile) 
stevew@bkbh.com 
Of Attorneys for Movant-Intervenor Signal 
Peak Energy, LLC 

Copy by electronic mail: 
Edward Coleman 
Bureau Chief, IEMB 
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DEPARTMENT OF STATE LANDS

STAN STEPHENS, GOVERNOR
CAPITOL STATION

STATE OF MONTANA
(406) 444-2074

November 28, 1992 1625 ELEVENTH AVENUE

HELENA, MONTANA S9620

TO ALL INTERESTED PARTIES:

The enclosed environmental impact statement (EIS) has been
prepared by the Montana Department of State Lands (DSL) and is
available for public review. The EIS analyzes the impacts on the
quality of the human environment that would result should DSL

grant a permit to mine coal and Meridian Minerals Company (Merid
ian) subsequently develop the proposed Bull Mountains Mine No. 1
underground coal mine.

A draft EIS was released by DSL for public review and com
ment on August 31, 1992. Eighty-four comment letters were re
ceived during the 3 5 day comment period which ended"October 5
1992. In addition, local residents and interested parties were
afforded the opportunity to comment during three public hearings
on September 22, 1992, in Huntley, Montana, September 23 1992
in Billings, Montana and September 24, 1992, in Roundup, Montana.

While not containing any major changes from the draft EIS
the final EIS contains corrections and clarifications of the
original text. The letters and oral comments of the public as
well as the responses from DSL have been included in an appendix
Appendix F. Alternative 1, approval of the applicant's proposal
with conditions, has been selected as DSL's preferred alterna
tive.

After publication of this EIS, DSL must make a decision
whether to approve or disapprove Meridian's application for a
permit to mine coal. DSL can make this decision no sooner than
15 days after release of the final EIS to the public.

Further information, including additional copies of the
final EIS, may be obtained by contacting DSL at the address
above.

Sincerely,

Bonnie Lovelace, Chief

Coal and Uranium Bureau

Reclamation Division
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COVER SHEET

Approval or disapproval of 1) a Montana 5-year permit to mine coal, and 2) a
Modana and use agreement being requested by Meridian Minerals Company fo?
the construction and operation of the Bull Mountains Mine No. 1 and its
associated support facilities.

Final environmental impact statement (EIS)

State of Montana,

Department of State Lands (Montana DSL)

Bonnie Lovelace, Chief, Coal and Uranium Bureau
Attn: Mike DaSilva

Montana Department of State Lands
Capitol Station

Helena, Montana 59620

(406) 444-2074

Meridian Minerals Company proposes to construct and operate the Bull
Mountains Mine No. 1, an underground coal mine located in Musselshell and
Yellowstone count.es, about 35 miles northeast of Billings and 16 miles southeast
of Roundup Montana. Support facilities for the proposed mine would be located
throughout Musselshell and Yellowstone counties.

The proposed Project has five elements: 1) the mine and its facilities- 2) a
temporary upgrade of the existing Montana Rail Link rail loadout near Huntley
3) a proposed 33-mile rail spur from the Burlington Northern mainline south of
Broadview; 4) a 17-mile upgrade and extension of the Fergus Electric
Cooperative power transmission line from the city of Roundup; and 5) limited
wetland enhancement activities outside the life-of-mine area.

The Bull Mountains Mine No. 1 and its support facilities (the Project) would
occupy about 12,115 acres, and could eventually disturb about 8,250 of those
acres. The proposed mine would be in operation for about 44 years and would
eventually recover 100 million tons of clean coal using both longwall and room-
and-pillar mining methods. During full production, about 300 people would be
employed by Meridian.

The specific action requested is to approve a 5-year permit. MSUMRA requires
Montana DSL to analyze the life-of-mine proposal, however, permits are granted
tor 5-year periods. Meridian's current permit application is only for the area
proposed to be reviewed in the first 5 years of the mine life. The 5-year permit
would encompass about 4,217 acres, of which about 4,023 are privately owned
40 are owned by the State of Montana, and about 154 are federally owned Of
the mineral ownership in the 5-year permit area, about 3,096 acres are privately
owned 40 acres are owned by the State of Montana, and about 980 acres are
federally owned.



PREFACE

reading tf! nOtHusually read llke a b°<*> from the first page to the end. The best way to go about
reading an EIS depends on your interests. You may be more interested in impacts, while others migh
have more interest in the details of the proposed plan or opportunities made available for public

readersn^^^^

The Summary is a short, simple discussion to provide the reader and the decision makers with
a sketch of the more important aspects of the EIS. The reader can obtain additional, more de
tailed information from the actual text of the EIS.

Chapter I is the first section of the EIS. It introduces the reader to the Project, the agencies
involved die major issues associated with the Project, and the underlying purpose of, and need
ror tne bio.

Chapter II identifies the pertinent components of the primary alternatives analyzed in Chapter
IV and presents conditions for additional mitigation. All other alternatives, considered but not
analyzed, are identified along with the rationale for not including them in the analysis This
chapter also provides a comparative analysis of the environmental impacts of the primary
alternatives to provide a clear basis of choice among options for the decision maker and the
public.

Chapter III describes the current condition of resources that are expected to be affected by the
alternatives under analysis in Chapter IV.

Chapter IV is the most important section of the EIS. Here is the discussion of expected impacts
to the human environment, both with and without the Project.

Chapter V lists the agencies consulted during the preparation of the EIS and describes
opportunities made available for public participation. It also discusses issues brought up by the
public and considered but not analyzed in Chapter IV, along with the reason for not including
them in the Chapter IV analysis.

Chapter VI lists interdisciplinary team members responsible for preparation of the EIS.

Chapter VII lists references cited in the EIS.

Chapter VIII is a glossary of technical or unusual terms or acronyms used in the EIS.

Appendix A provides a complete, concise description of the Project as proposed by the applicant
including proposed mitigations. ' w



Appendix B is a description of the various projects, in progress or expected to occur in the
reasonably foreseeable future, that were considered in the cumulative analysis.

Appendix C explains the different aspects of room-and-pillar and longwall mining.

Appendix D discusses the role various State and Federal agencies have in evaluating the merits
of, and in approving or regulating the proposed Project. It also lists agencies having jurisdiction

over the Project along with the statutes that give them authority.

Appendix E is a compilation of technical material used in the development of the EIS.

Appendix F is a compilation of comments on the draft EIS and responses to those comments.
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SUMMARY

This environmental impact statement (EIS) identifies and analyzes probable impacts to the human
environment that would result should Montana Department of State Lands (Montana DSL) grant a permit for, and
Meridian Minerals Company (Meridian) subsequently develop, the proposed Bull Mountains Mine No. 1 and

associated facilities (the Project). This EIS also analyses the probable cumulative impacts that would result from

the proposed Project in combination with other projects and activities proposed for the area in the reasonably
foreseeable future. The other projects and activities included in the cumulative analysis were: the PM Mine,
Meridian's coal test pit, the Huntley loadout facility, the Huntley sugar beet loading site, Fergus Electric

Cooperative activities, the proposed women's correctional facility, the Cenex hydrosulphurization project, Billings
Generation, Inc.'s cogeneration project, U.S. Highway 87 improvements, Sealey's sawmill, Gebhart's post plant
and sawmill, and activities of the Burlington Northern Railroad.

Before Montana DSL could issue a permit to mine coal, Meridian's permit application package (PAP)
would have to meet all applicable State and Federal laws and regulations.

Brief description of the proposal

Meridian proposes to develop the Bull Mountains Mine No. 1 as an underground coal mine using primarily

longwall mining methods with some room-and-pillar mining. The proposed Project is in the Bull Mountains about

16 miles south of Roundup, Montana and about 35 miles northeast of Billings, Montana. The proposal is to develop

the mine to an eventual peak production of 3.3 million tons of clean coal per year. For the first 2 years, Meridian

proposes to produce from about 0.5 million to 1.1 million tons of clean coal per year which would be transported

by truck to a temporary rail loading facility at Huntley, Montana. Truck hauling would cease when Meridian fin
ished a 33-mile rail spur from south of Broadview, Montana to the mine site.

The proposed Project would occupy a total area of about 12,115 acres, have a life of about 44 years, and

would disturb about 8,250 acres. Livestock grazing and wildlife habitat are the primary current uses of the
proposed Project area.

The Montana Strip and Underground Mine and Reclamation Act (MSUMRA) requires Montana DSL to

analyze the life-of-mine proposal, however permits are granted for 5-year periods. Meridian's current permit

application is only for the area proposed to be reviewed in the first 5 years of mine life. The 5-year permit would

encompass about 4,217 acres, of which about 4,023 are privately owned, 40 are owned by the State of Montana,

and about 154 are federally owned. Of the mineral ownership in the 5-year permit area, about 3,096 acres are

privately owned, 40 acres are owned by the State of Montana, and about 980 acres are federally owned.

Purpose and need for a State action

Meridian has submitted a PAP to Montana DSL. Under the provisions of MSUMRA, Montana DSL has

to approve or deny Meridian a permit to mine coal. This EIS analyzes the probable environmental consequences
of development that would result from Montana DSL's action.

Actions available to Montana DSL would be to approve the proposed mining plan with any conditions

needed to bring the proposed Project into compliance with all applicable laws and regulations (Alternative 1,

approval of the proposed mining plan, with conditions), or deny Meridian a permit to mine coal because the

proposed Project could not comply with the applicable laws and regulations including MSUMRA (Alternative 2,
the disapproval alternative).

in



Comparison of alternatives

This EIS addresses: (1) site-specific impacts to the human environment that could result from development

of the proposed Project and (2) cumulative impacts to the human environment that could result from development

of the proposed Project in conjunction with other projects or activities occurring or expected to occur in the area

in the reasonably foreseeable future.

Under Alternative 1 (the preferred alternative), Montana DSL's analysis found that:

• There would be an irretrievable loss of topographical diversity in the waste disposal area.

• There would be an irretrievable loss of vegetative and soil productivity on the area of the rail spur

that would not be recontoured and revegetated (non-State-owned parcels).

• There would be an irretrievable loss of vegetative productivity along the rail corridor, within the

surface facility complex and Huntley loadout until reclamation was successful.

• There could be a major impact to public safety, traffic flow, and the integrity/stability of County

roads along the haul routes for the period of time coal would be trucked to Huntley.

• There would be major and beneficial impacts to public sector fiscal conditions in Musselshell
County over the short term and major and negative impacts over the long term. There would also
be moderate and beneficial impacts to employment, personal income, and population in

Musselshell County over the short term, and moderate and negative impacts over the long term.

• There would be a major impact to visual and aesthetic resources from operation of the temporary

coal loadout in Huntley for the 2 years of operation. The waste disposal area (WDA) and cuts-
and-fills and structures would constitute an irretrievable commitment of visual/aesthetic resources.

The WDA would also constitute an irreversable commitment of visual/aesthetic resources.

• There would be an irretrievable loss of agricultural productivity and development potential along

the rail spur.

• There could be permanent, irretrievable, and potentially significant impacts to cultural resources

from mining-related disturbances.

Under Alternative 2, the Montana DSL's analysis found that:

• There would be negligible impacts to air quality, geology, topography, soils, hydrology, wildlife,

cultural, recreation, and land use.

• There would be negligible to minor impacts to vegetation, transportation, and noise.

• There would be moderate to major impacts to socioeconomics and visual resource/aesthetics.

• There would be a loss of some beneficial impacts to socioeconomic and cultural resources.

IV
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CHAPTER I INTRODUCTION

CHAPTER I

INTRODUCTION

A. PURPOSE AND NEED FOR AN ENVIRONMENTAL IMPACT STATEMENT

Montana Department of State Lands (DSL) (the Agency) received a complete permit application
package (PAP) from Meridian Minerals Company (Meridian) of Denver, Colorado. The PAP includes
a proposed life-of-mine mining plan and information necessary to obtain a State permit to conduct coal

mining and reclamation operations at Meridian's proposed Bull Mountains Mine No. 1 in Musselshell and
Yellowstone counties, Montana (see Figure 1-1).

Meridian has submitted the PAP pursuant to the Montana Strip and Underground Mine
Reclamation Act (MSUMRA) of 1973 as amended. MSUMRA requires the responsible officials at
Montana DSL to approve, conditionally approve, or disapprove the permit application submitted by
Meridian, and, if appropriate, issue a 5-year permit for the Bull Mountains Mine No. 1.

Montana DSL has determined that approval or disapproval of Meridian's permit application
constitutes a major action that could significantly affect the quality of the human environment and, that
pursuant to Section 75-1-201 of the Montana Environmental Policy Act (MEPA), an environmental impact
statement (EIS) should be prepared.

B. THE APPLICANT'S PROPOSAL

Meridian proposes to develop the Bull Mountains Mine No. 1, an underground coal mine located

in Musselshell and Yellowstone counties, about 35 miles northeast of Billings and 16 miles southeast of
Roundup, Montana (see Figure 1-2).

Support facilities for the proposed mine would be located throughout Musselshell and Yellowstone

counties. The proposed Project has five elements: 1) the mine and its facilities; 2) a temporary upgrade

of the existing Montana Rail Link rail loadout near Huntley; 3) a proposed 33-mile rail spur from the
Burlington Northern mainline south of Broadview; 4) a 17-mile upgrade and extension of the Fergus

Electric Cooperative power transmission line from the city of Roundup; and 5) limited wetland

enhancement activities outside the mine area. The Bull Mountains Mine No. 1 and its support facilities

(the Project), would occupy about 12,115 acres, and could eventually disturb about 8,250 of those acres.

The proposed mining operation would convert the existing PM Coal Mine and portions of the

adjacent coal test pit site into a full-scale underground mining facility. The life-of-mine area for the
proposed mine would contain a total of 10,859 acres of private, State, and Federal lands, 40 percent of

which overlies State and Federal coal estate (see Figure 1-3). About 871 acres of the life-of-mine area

would be occupied by a surface facility complex to service the mining operation. Another 6,170 acres

of the life-of-mine area could experience some surface subsidence caused by proposed underground
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BULL MOUNTAINS MINE NO. 1

LIFE-OF-MINE AREA

MUSSELSHELL CO. J

BROADVIEW

Figure 1-1 General location of the proposed Bull Mountains Mine No. 1
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ELECTRIC R-O-W

10-MILE UPGRADE
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SUBSTATION BULL MOUNTAINS MINE NO.1

LIFE-OF-MINE AREA
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RAIL SPUR
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Figure 1-2 Specific location of Project elements
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CHAFrER ' INTRODUCTION

mining activities, or be disturbed by exploratory drilling, hydrologic mitigation activities, ventilation shaft
installation, or associated temporary road construction. Table 1-1 provides life-of-mine acreages for the
proposed mine and its various support facilities. It compares the total acreage requirement for each
component wdfa mat portion that would be disturbed by Project activities. New disturbance acreages have
been separated from those acreages that were already disturbed by previous activities MSUMRA
requires Montana DSL to analyze the life-of-mine proposal, however permits are granted for 5-year
periods. Meridian's current permit application is only for the area proposed to be reviewed in the first

I *ffS mme , The 5"year permit would encomPass approximately 4,217 acres, of which about
4 023 are privately owned, 40 are owned by the State of Montana, and about 154 are federally owned
Of the mineral ownership in the 5-year permit area, about 3,096 acres are privately owned, 40 acres are
owned by the State of Montana, and approximately 980 acres are federally owned None of the Federal
coal would be mined.

The proposed mine would be in operation for about 44 years from premining construction and
development through bond release after final reclamation (mine life). Meridian proposes to eventually
recover 100 million tons of clean coal from the mine using both longwall and room-and-pillar methods
The majority of the production, varying from 0.5 to 3.3 million tons of clean coal per year would be
shipped to both domestic and foreign consumers. In addition, the mine would continue to'supply the
small, local market currently served by the PM Mine. During the first 2 to 3 years of limited operation
while the proposed rail spur is under construction, coal would be hauled by truck about 41 miles over
County and State roadways from the proposed mine to the upgraded loadout near Huntley The Huntlev
loadout would be operational for no more than 24 consecutive months after coal was first deposited at
the site After completion of the proposed 33-mile rail spur, full-scale operations would begin and coal
would be loaded directly onto trains at the mine. Table 1-2 identifies the duration of each of the phases
of the proposed 44-year operation. A total of 450 people eventually could be employed by Meridian in
some capacity. About 88 of these jobs would be temporary, associated with various construction
activities (Table 1-3).

Specific details of Meridian's proposal are included in Appendix A. Specific details of the
existing PM Mine facility and coal test pit are included in Appendix B.
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CHAPTER I
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Activity

Facility construction/development

w/limited mining

Full-scale mining

Reclamation

Bond release (minimum time period

for total release)

Total

TABLE 1-2

Scheduling Data

for the Proposed

Bull Mountains Mine No. 1

Time Requirement

2 to 3 years *

30 years

1 year

10 years

43 to 44 years

The Huntley loadout would be operational for no more than 24 consecutive months after coal
first deposited at the site.

was

TABLE 1-3

Employment Data

for the Proposed

Bull Mountains Mine No. 1

Bull Mountains Mine

Rail Spur

Powerline Upgd/Exten

Huntley Loadout

Huntley Truck Haul

TOTAL EMPLOYEES:

Mining-Related

Admin

60

N/A

N/A

3

5

Oper.

240

N/A

N/A

9

45

Total

300

N/A

N/A

12

50

Const.

38

26

12

12

N/A

Total

338

26

12

24

50

68 294 362 88 450
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CHAPTER I INTRODUCTION

C. ROLES OF STATE AND FEDERAL AGENCIES IN PROJECT APPROVAL

A number of agencies would be involved in issuance of permits or other approvals before

Meridian would be allowed to begin construction and operation of the Project. The primary State and

Federal authorizing actions include:

• A Montana permit to mine coal from Montana DSL prior to beginning any active coal

mining operations within the proposed life-of-mine area or at Huntley;

• A Montana land use agreement from Montana DSL prior to beginning railroad

construction across State lands;

• A Federal land use permit from Bureau of Land Management (BLM) prior to

constructing portions of the proposed surface facility complex on Federal lands; and

• A Federal certificate ofpublic convenience and necessity or an exemption from prior

approval requirements from the U.S. Interstate Commerce Commission (ICC) prior to

constructing and operating a rail line that is actively involved in interstate commerce.

In addition, there are several State and Federal authorizing actions that are not necessary for

Meridian to begin construction and operation activities at the mine but would be required in the future

before full development of the life-of-mine area could occur. They include:

• Successive, 5-year amendments of the Montana permit to mine coal from Montana DSL

prior to extending active coal-mining operations throughout the life-of-mine area.

• A Montana coal lease from Montana DSL prior to removing any State coal reserves.

• A Federal coal lease from BLM prior to removing any Federal coal reserves;

• A Federal mining plan approval from the Assistant Secretary of the Interior for Lands

and Minerals Management, through the Office of Surface Mining (OSM), prior to

beginning active coal-mining operations in Federal coal reserves;

• A Federal permit to mine coal from OSM prior to beginning any active coal mining

operations or rail spur construction on Federal lands within the proposed life-of-mine

area.

Detailed discussions of the role these and a number of other State and Federal agencies have in

Project approval are included in Appendix D.

Copies of Meridian's PAP can be reviewed by the public at the following Montana DSL offices:

Helena, Montana (1625 Eleventh Avenue) and Billings, Montana (Airport Industrial Park).

1-8



CHAPTER I INTRODUCTION

D. THE ENVIRONMENTAL IMPACT STATEMENT

As required by MEPA directives, this EIS identifies and analyzes the probable impacts to the
quality of the human environment that would result should Meridian receive all necessary permits and

approvals and subsequently construct and operate the Project. The EIS provides decision makers with

information upon which to base a final decision that is fully informed and considers all factors relevant

to the proposal. Preparation of the EIS helps assure that the proposed operation is well planned, that the

major environmental impacts of the proposed action are analyzed, and that concerns of agencies,
organizations, and citizens are considered.

This EIS has been prepared by Montana DSL (the Agency), the responsible agency under MEPA.

Evaluation of the applicant's proposal, including its reasonable alternatives, has been conducted

by interdisciplinary review with representatives from a variety of State and Federal agencies concerned

with the proposal. Interdisciplinary participation has been provided by a private consultant working under
the direction of Montana DSL.

This EIS is not a decision document. It is the result of a comprehensive process used to

document the effects of the applicant's proposal and its reasonable alternatives. The decisions regarding

the applicant's proposal will be released in a Decision Document prepared by the responsible State

Official. The Montana DSL decision will relate only to Meridian's ability to comply with MSUMRA.

Decisions by other jurisdictions to issue or not issue approvals related to the applicant's proposal may

be aided by the disclosure of impacts available in this analysis. Other agencies may adopt the EIS or

portions thereof for their own use, however, they retain the right to require further environmental
information or analysis.

E. SCOPE OF THE EIS ANALYSIS

MEPA defines the scope of an EIS as "...the range of reasonable alternatives, mitigation, issues,

and potential impacts to be considered..." The agency is directed to "prepare EISs that are analytic rather

than encyclopedic," to "discuss the impacts of a proposed action in a level of detail that is proportionate

to their significance," and "only include enough discussion to show why more study is not warranted."

• Environmental issues associated with leasing and subsequent development of Federal coal

in the United States have been evaluated by the U.S. Department of the Interior (DOI)

in the final EIS on the Proposed Federal Coal Leasing Program (U.S. Department of the

Interior 1975), the final EIS on the Federal Coal Management Program (U.S. Department

of the Interior 1979), and the final EIS on the Federal Coal Management Program

Supplement (U.S. Department of the Interior 1985).

• Environmental issues associated with leasing and subsequent development of Federal coal

in the Powder River Basin have been evaluated by BLM in the final EIS on Powder River

Basin Coal (Bureau of Land Management 1981) and the final EIS on the Economic,

Social, and Cultural Supplement to the Powder River Basin Coal analysis (Bureau of
Land Management 1990a).

1-9
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• Environmental issues associated with preliminary coal leasing (e.g., application of the

unsuitability criteria) and other land use decisions for Federal lands in the Billings

Resource Area, were evaluated by BLM in the final EIS on the Billings Resource

Management Plan (Bureau of Land Management 1984). Issues associated with potential

leasing and/or the exchange and subsequent development of Federal coal resources in a

large portion of the Bull Mountains area were evaluated by BLM in the final EIS on the

Bull Mountains Exchange (Bureau of Land Management 1990b).

The Agency prepared this EIS to specifically analyze the probable site-specific and cumulative

impacts to the human environment from proposed underground coal mining operations of the Project:

• Site-specific analyses address the direct and indirect impacts that would result from

developing the proposed Project and reclamation operations, both on and off the specific

areas targeted for disturbance, over the life of the Project.

• The cumulative segments of the analyses address the collective impacts that would result

from developing the proposed Project in conjunction with other past, present, and

reasonably foreseeable future actions (see Appendix B) in the

Roundup/Broadview/Billings/Huntleyarea.

In order to perform these analyses, certain assumptions were made about items associated with

the Project. A complete list of these assumptions has been included in Chapter IV. These assumptions

are for the purpose of these analyses only and are not intended to be the final projection of future

activities that may or may not materialize in the area over the 44-year mine life. Specific details of the

proposed Project as well as those support operations associated with the mine are included in Appendix

A.

F. ISSUES RELATING TO THE PROPOSED ACTION

Numerous impact topics regarding the proposed Project were identified by the public during the

scoping activities for this EIS. (See Chapter V for a complete discussion of the public participation

process.) These topics were evaluated during the impact analysis portion of the EIS process to the extent

that they were relevant and would have significant impact. In addition, the Agency supplemented the

public's list with additional topics identified by both the EIS interdisciplinary team and Agency

management. The impact topics analyzed by the Agency in Chapter IV of the EIS include:

• Air quality: Impacts from construction, operation, and reclamation activities at the mine,

along the rail spur right-of-way, and at Huntley; and from the temporary truck haul to

Huntley.

• Geologic resources: Impacts to stability of slopes and sandstone cliffs in the life-of-mine

area.

Topography: Impacts to the topographic character of the life-of-mine area and along the

rail spur right-of-way.
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• Soils: Impacts to productivity of soil materials.

• Hydrology: Impacts to water quality and quantity in the life-of-mine area and at Huntley.

• Vegetation: Impacts to productivity and stability of vegetation communities and to
wetlands in and around the life-of-mine area, along the rail spur right-of-way and
powerline easement, and at Huntley.

• Wildlife: Impacts to mule deer, elk, antelope, cavity- and tree-nesting birds, sharp-tailed
grouse, and turkey.

• Transportation: Impacts to public safety and traffic flow from increases in worker, coal-
haul truck, and coal-train traffic.

• Noise: Impacts from construction, operation, and reclamation activities at the mine,
along the rail spur right-of-way, and at Huntley, and from the temporary truck haul to
Huntley.

• Socioeconomics: Impacts to employment, personal income, population, public sector
fiscal conditions, public services, housing, educational and health-care facilities, and
social well-being.

• Recreation: Impacts to outdoor recreation opportunities in the Bull Mountains area and
in Huntley.

• Land use: Impacts to land uses in the life-of-mine area, along the rail spur right-of-way
and at Huntley.

• Visual resources/aesthetics: Impacts to aesthetics in the Bull Mountains area and at
Huntley.

• Cultural resources: Impacts to both known and unknown prehistoric, historic, and Native
American (traditional) sites.

G. PUBLIC ISSUES CONSIDERED BUT ELIMINATED

Several additional impact topics were identified by the public during scoping activities for this
EIS, but are not being addressed for a variety of reasons. A list of these topics, along with the Agency's
rationale for dismissing them from the analyses, is included in Chapter V.
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CHAPTER II

ALTERNATIVES

This EIS evaluates 2 prospective actions that constitute the range of reasonable alternative
decisions available to the Montana Department of State Lands (Montana DSL), regarding Meridian
Minerals Company's (Meridian's) plan of operation for its proposed Bull Mountains Mine No 1 and
associated support facilities (the Project).

A. DESCRIPTION OF THE ALTERNATIVES ANALYZED

1. Alternative 1 (the preferred alternative): Approval of the Applicant's Proposal, With
Conditions

Under this alternative, Montana DSL (the Agency) would approve the applicant's plan of
operation for the proposed Project (summarized in Appendix A), subject to certain conditions identified
by the Agency. These conditions (listed below) are necessary to bring the proposal into compliance with
the minimum requirements of the Montana Strip and Underground Mine Reclamation Act (MSUMRA)
of 1973 as amended and all other applicable State and Federal laws, such as the Endangered Species Act,
National Historic Preservation Act and associated regulations, Archeological Resources Protection Act,'
Montana Antiquities Act, American Indian Religious Freedom Act, Montana Human Skeletal Remains
and Burial Site Protection Act, Montana Clean Air Act, and Federal Water Pollution Control Act as
amended (i.e., the Clean Water Act). (See Appendix D for a discussion of the role that State and Federal
agencies have in Project approval).

For the Project, the Agency's conditions of approval would include but not be limited to the
following:

• Condition No. l.-The operator shall submit a detailed evaluation of the life-of-mine area
to the Agency identifying steep slope areas that have a high probability for disruption of

subsurface deposits due to mining-related subsidence. This evaluation shall be submitted
at least 2 years prior to disturbance. In coordination with the Montana State Historic

Preservation Officer (SHPO), the Agency will identify additional cultural resource
inventory, evaluation, and mitigation measures that may be required.

• Condition No. 2.-The operator shall mitigate anticipated mining and mining-related
impacts (including those associated with rail spur development) to prehistoric, historic,
or Native American (traditional) resources found to be eligible for nomination to the

National Register of Historic Places. The operator shall submit a mitigation/data
recovery plan to the Agency for approval, in coordination with Montana SHPO, at least

2 years prior to disturbance. The approved mitigation/data recovery plan must be
successfully completed prior to disturbing the site(s).
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• Condition No. 3.--If. during mining, construction and reclamation operations, previously
undiscovered prehistoric, historic, or traditional resources are discovered, the operator

shall ensure that the resources are not disturbed and shall notify the Agency of their
nature and location. The operator shall take such necessary actions as are required by

the Agency to protect the resource, in coordination with Montana SHPO.

• Condition No. 4.-Meridian shall obtain a Federal permit prior to use of the Federal

portions of the Waste Disposal Area (WDA).

• Condition No. 5-Pave Fattig Creek Road, keep it constantly damp, or treat it with a
palliative to prevent dust from being generated in the vicinity of the residences near the

intersection of Fattig Creek, PM Mine, and Old Divide roads.

• Condition No. 6-Construct a wooden fence between the park at Huntley and the railroad

tracks to keep children away from the unit train cars.

• Condition No. 7-Redesign the loadout access route using Highway 312 and eastern

Northern Avenue to remove coal-hauling trucks from Heath Street.

• Condition No. 8-Post and enforce a 15 MPH speed limit for trucks on Northern Avenue.

• Condition No. 9-Prohibit truck drivers from using "jake" brakes east of the river bridge
on Highway 312 and anywhere on Northern Avenue or in the loadout facility.

• Condition No. 10-Seek authorization from the appropriate Federal agency to use flashing
lights instead of the standard audible back-up alarm on vehicles and equipment operating

in the loadout area.

• Condition No. 11-Operate the Huntley loadout for no more than 24 consecutive months

from the date coal is first deposited on the site.

• Condition No. 12-As a weed control measure, steam clean all used machinery before use

at the loadout.

• Condition No. 13--Tarp all trailers hauling coal on public roadways.

• Condition No. 14-Assign and stencil identifying numbers and a phone number on coal
trucks for easy identification by the public to accommodate citizen complaints or

communications.

2. Alternative 2: Disapproval of the Applicant's Proposal

Under this alternative, Montana DSL would disapprove the applicant's plan of operation for the
proposed Project (summarized in Appendix A) because (1) it did not meet the requirements of all
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proposal imposed! or had the potential»impose-

disapprove o

B. OTHER ALTERNATIVES CONSIDERED

The following alternatives were considered during the preparation of this EIS but were eliminated
from detailed analysis:

• Alternate mine locations were presented in the BLM land exchange EIS.

The alternative to approve the applicant's proposal without additional conditions was
evaluated and determined to be inappropriate. MSUMRA requires Montana DSL to
approve, conditionally approve, or disapprove the permit application submitted by
Meridian. However, if additional conditions are necessary for the application to be
acceptable under the applicable regulations, approving it without those conditions would
not be a reasonable alternative.

Alternatives to the development of coal resources are inappropriate in the present analysis
because Meridian owns or holds active leases for the majority of the coal resources at the
Bull Mountains Mine No. 1 mine site. Therefore, these alternatives were not analyzed
further. J

Alternatives that would require the use of room-and-pillar mining methods throughout the
mine, rather than the proposed combination of room-and-pillar and longwall methods
were determined to be unreasonable due to the increased costs and decreased levels of
coal recovery that would result. Environmental impacts associated with room-and-pillar
methods were determined to be comparable to those associated with longwall methods
over the long term. (See Appendix C for a discussion of the methods and equipment
associated with the underground mining of coal.)

• An alternative was evaluated that would permit longwall mining but selectively restrict
or deny it where cover depths were less than some critical value or where there were
sensitive surface resources. Accepted longwall mining techniques dictate that panels
cannot be arbitrarily moved. Since this alternative would not be compatible with its
longwall mining panel layout sequence, the alternative was deemed impractical.

Alternatives that would require the use of "backstowing" techniques to dispose of the
waste in mined-out portions of the mine, rather than develop a head-of-hollow fill for
mine waste disposal (the proposed WDA) were evaluated. They were eliminated from
further analysis because although theoretically possible, backstowing would be
economically impractical and generally incompatible with the planned caving and
subsidence associated with the longwall method of coal removal. (See Appendix C for
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a discussion of the methods and equipment associated with the underground mining of

coal.)

• Three alternatives to the applicant's proposed location for the 33-mile rail spur were
evaluated. Two alternatives would rebuild portions of the old Milwaukee Railroad right-

of-way between Roundup and the Burlington Northern mainline near Cushman. One
would involve new construction to the north along Rehder and Halfbreed creeks to
Riverside and the Milwaukee right-of-way; the other would involve new construction
overland to the west to Harper Coulee, northwest to Goulding Creek, and then north to
the Milwaukee right-of-way. One alternative would involve new construction overland
to the southeast near Shepherd and then south to the mainline east of Huntley and south

of the Yellowstone River.

These alternatives were determined not to be reasonable for a variety of reasons,

including the increased cost of construction, the potential for increased impacts to

sensitive areas with wetland and wildlife habitat values, and increases in engineering
complexity. All involve a longer rail spur, increasing the levels of surface disturbance,
the amount and cost of construction material, the amount and cost of right-of-way, and
the number of landowners affected. Details of the Agency's evaluation of these routes

is available for review in Montana DSL files in Helena.

• Two routing adjustments were made for portions of Meridian's preferred proposal for the
33-mile rail spur. These adjustments were evaluated and determined to be unreasonable
due to landowner concern with the disruption of farming and ranching operations and the

need to avoid sensitive wetlands and farmlands as much as possible.

• A total of 11 alternatives to temporary use of the existing coal loadout facility at Huntley
was evaluated. The sites were located within 4 general areas: the
Broadview/Comanche/Acton area, Lavina/Cushman/Belmont area, Roundup area, and

Billings/Huntley area (specifically, in the Billings/Huntley area, the Coors Warehouse
property east of Huntley and an area near the intersection of Highway 312 and the
Burlington Northern mainline west of Billings). The process followed by Meridian for

selection of the Huntley loadout site included consideration of:

Power availability;

Water availability;

Total capital for development;

Whether there was adequate space for storage of 115 railroad cars, and total

length of siding;

Track availability, with low usage;
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Previous disturbance to the site;

Existing truck traffic;

Service and spare parts availability;

Mileage to location from mine;

Operating cost and/or distance for railroad using cost estimates;

Road conditions and operating costs; and

Emergency services

Meridian's physical and cost comparison of all the sites is presented in Table IM.

Meridian's second choice, Mossmain, was eliminated because of a concern about

disturbance to wetlands along track frontage. Mossmain was also the farthest site from
the mine. Subsequent to Meridian's choice of the Huntley site in January 1991, a review
team of personnel from Meridian, Montana DSL, and GeoResearch, Inc. conducted an

analysis of 11 potential coal loadout sites to verify Meridian's initial analysis. This
verification focused more attention on existing and surrounding land uses and the

consequences of an adjacent industrial loadout site in any given vicinity.

The increased costs and environmental impacts that would be associated with the required
upgrade of County and State roadways, as well as the purchase and construction of a new

short-term facility, were determined to be excessive and unreasonable when compared
to the use of the existing paved roadways and loadout facilities at Huntley. Details of

the Agency evaluation of these sites is available for review in Montana DSL files in
Helena.

• Alternative methods of permanent coal transportation from the mine, including the use

of either conveyors or trucks to eliminate the need for rail spur construction and
operation were evaluated. The Agency determined both methods to be unreasonable due

to concern over cost, maintenance, and environmental degradation issues. Both methods

would require the construction and use of a second, large, coal-handling facility over the

33-year period of coal removal from the proposed mine, complicating site selection
problems already associated with the temporary truck haul and loadout.

The considerable costs of trucking would not only make the economics of mine

development questionable, but would require local communities to accommodate the large
amount of haul-truck traffic that would be required at full production for the entire mine

life. The conveyor, while eliminating noise and nuisance problems associated with both
trains and trucks, would encounter problems with engineering complexity and system

reliability as well as all of the route selection and environmental protection problems of
the rail spur proposal.
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CHAPTER II ALTERNATIVES

C. COMPARISON OF ALTERNATIVES

Table IV-5 provides a complete listing, by discipline, of all impact comparisons from the Chapter

IV analysis. Table II-2 provides a selected listing of those comparisons that include more important

impacts. Summaries of the comparisons follow:

• Alternative 1 (approval of the applicant's proposal, with conditions): Under this

alternative, major and significant impacts could occur to certain aspects of vegetation,

transportation, and visual/ aesthetic resources.

Certain aspects of transportation, socioeconomic, and cultural resources may sustain

moderate to major impacts, some of which may have the potential to become significant.

Certain aspects of topography, soils, vegetation, land use, visual/aesthetics, and cultural

resources could be irretrievably lost. Certain aspects of visual/aesthetic resources could

also be irreversably lost.

• Alternative 2 (disapproval of the applicant's proposal): Under this alternative, major and

significant negative impacts could occur to certain aspects of socioeconomic resources.

For other resources in the area, impacts would continue at existing levels. Incremental

impacts resulting from mining and development of the Project would not occur.
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CHAPTER II
ALTERNATIVES

TABLE II-2

Summary of Important Impacts by Alternative

for Bull Mountains Mine No. 1

IMPACT TOPIC

TOPOGRAPHY

Inpacts to the topography of

surface facility coaplex.

SOILS

Inpacts to soil productivity in

areas of Mining-related surface
disturbance.

HYDROLOGY

Inpacts to ground and surface

water supplies in and around the

life-of-Mine area fro* Mining

and Mining-related subsidence.

VEGETATION

iMpacts to wetlands in/around

life-of-Mine area.

Impacts to vegetative

productivity and stability along

power line and rail corridors.

Impacts to vegetative

productivity and stability

within the surface facility
coMplex and Huntley loadout.

WILDLIFE

IMpacts to wildlife productivity

within the life-of-Mine area

froM Mining-related subsidence.

ALTERNATIVE 1

Moderate to major over short

term and minor to negligible

over long term. Irretrievable

loss of topographical diversity
due to UDA.

Moderate to major over short

term and minor over long term.

Productivity losses under track

ballast would be irretrievable.

Minor to moderate over the

short and long terms.

Moderate over the short term

and minor over the long term.

Moderate to major over short

term depending on revegetation

success and weed invasion and

negligible over long term.

Irretrievable loss of

productivity until reclamation
succeeded.

Moderate over short term and

negligible over long term.

Irretrievable loss of

productivity until reclamation

succeeded.

Minor to moderate over the

short term and negligible over
the long term.

ALTERNATIVE 2

Negligible impacts.

Negligible impacts.

Negligible impacts.

Minor impacts

Negligible to minor
impacts.

Negligible impacts.

Negligible impacts.
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CHAPTER II
ALTERNATIVES

TABLE II-2 (Continued)

TRANSPORTATION

Ispacts to traffic flow and

public safety along public

highways fro» Mining-related

traffic.

■■pacts to the

integrity/stability of County

and State roads fro* coal

rucks.

Moderate and potentially

significant in first 2 to 3
years. Negligible over long

term.

Major and significant over

short term and minor to

moderate over long term.

Minor impacts.

Minor impacts.

SOCIOECONOMICS

lapacts to educational

facilities.

lapacts to social well-being in

Bull Mountains area.

Iapacts to social well-being in

the Huntley area.

lapacts to public sector fiscal

conditions.

Impacts to employment, personal

income, and population.

Moderate and potentially

significant over short term and

negligible over long term.

Moderate and potentially

significant over short term and

minor long term.

Moderate and potentially

significant over short term and

moderately positive over long

term.

Major and beneficial to

Musselshe11 County and minor

and beneficial to Yellowstone

County over short term. Over

long term, major and negative

to Musselshell County and minor

and negative to Yellowstone

County.

Moderate and beneficial to

Musselshell County over short

term. Moderate and negative to

Musselshell County over long

term.

Minor impacts.

Moderately negative

impacts for those

favoring the Project and

moderately positive

impacts for those

oppos i ng it.

Moderately negative

impacts for those

favoring the Project and

moderately positive

impacts for those

opposing it.

In foregone benefits,

major and negative to

Musselshell County and

minor and negative to

Yellowstone County.

In foregone benefits,

moderate and negative to

Musselshell County and

minor and negative to

Yellowstone County.

LAND USE

Inpacts to land use along the

rail spur fro» construction and

train traffic.

Moderate over short and long

terms. Loss of agricultural

productivity and other

development would be

irretrievable.

Negligible impacts.
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ALTERNATIVES

TABLE II-2 (Continued)

IMPACT TOPIC

VISUAL

RESOURCE/AESTHETICS

Impacts to visuals/aesthetics in
the Bull Mountains area.

Impacts to visual/aesthetics in

the Bull Mountains area fro* the
rail spur.

Iapacts to visual/aesthetics
frca Huntley loadout.

CULTURAL RESOURCES

Iipacts to prehistoric and

historic resources.

Impacts to Native American

resources.

ALTERNATIVE 1

Minor to moderate over short
and long terms. UDA would

constitute an irretrievable and
irreversable conmitment of
visual/aesthetic resources.

Minor to moderate over short

and long terms. Cuts-and-f i Us
and structures would constitute
an irretrievable and

irreversable commitment of
visual/aesthetic resources.

Major and significant over

short term and negligible over
long term.

Impacts minor and permanent.

Data recovery could be

beneficial.

Impacts minor, permanent, and

potentially significant.

Several potentially sensitive

areas may be irretrievably

disturbed.

=*"™"*~—*^~ -^———

ALTERNATIVE 2

Negligible impacts.

Negligible impacts.

Negligible to moderate.

Negligible impacts.

Negligible impacts.
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

CHAPTER III

DESCRIPTION OF THE AFFECTED ENVIRONMENT

A. CLIMATE AND AIR QUALITY

1. Regional Climate

Climate in southcentral Montana is classified as Middle Latitude Steppe. This semiarid region
is characterized by low rainfall, low humidity, clear skies, and relatively large annual and diurnal
temperature ranges.

Average annual precipitation for the region is about 14 inches with about one-third falling during
May and June. The period of least precipitation is November through February. Heavy snows, from

6 inches to 1 foot, are not uncommon during the winter. Snow seldom accumulates to great depths
because of thawing from strong west-to-southwest downslope winds called Chinooks. Thunderstorms
occur on about 30 days during a typical year, mainly from May through September. These storms are

frequently accompanied by strong, gusty winds and occasional hail. Destructive hailstorms are
infrequent. Upslope fog and low clouds, accompanied by east and northeast winds, are common during

the colder two-thirds of the year with an occasional occurrence during the warmest months. A summary

of climatological data, including means and extremes, for Billings, Montana is presented in Table E-l,
Appendix E. These data are representative for the region.

Three important meteorological factors influence the dispersion of pollutants in the atmosphere:
mixing height, wind speed, and wind direction. Mixing height is the height above ground within which

rising warm air from the surface will mix by convection. The degree to which pollutants are diluted in

this mixed layer is determined by local atmospheric conditions, terrain configuration, and source location.

Mixing heights vary diurnally and with season. Mixing is strongest during the summer afternoons and
weakest during the winter mornings (see Table III-l).

Wind speed has an important effect on area ventilation and the dilution of pollutant concentrations
from individual sources. Light winds, in conjunction with large source emissions, may lead to an

accumulation of pollutants that can move to downwind areas. With the average 8-to-12 mile per hour

(MPH), prevailing westerly wind in central Montana, downwind is usually to the east.
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

TABLE IH-1

Diurnal and Seasonal Variation

of Mixing Heights (Feet) Over Southcentral Montana

Season Morning Afternoon

Winter 800-1,300 2,600-3,280

Spring 1,300-1,800 7,900-8,200

Summer 980-1,300 9,200-9,800

Autumn 980-1,300 5,250-5,900

Annual 1,150-1,300 6,500-6,890

Source: Holzworth (1972)

2. Local Winds

Because Billings and Huntley are located in the same southwest- to northeast-oriented river valley,

they have similar prevailing wind conditions. Therefore, data from Billings may be used for Huntley.

The annual wind rose for Billings, shown in Figure III-l, indicates a prevailing wind from the southwest.

The 1990 wind rose for the Bull Mountains area (see Figure III-l), indicates that the wind

directions are more uniformly distributed with the prevailing wind from the west-northwest.

3. Air Quality

Air quality is described by the concentration of various pollutants and their interactions in the

atmosphere. Pollution effects on receptors establish the extent to which that quality is degraded.

Measurement of pollutants is expressed in parts per million (ppm) or micrograms per cubic meter

(/ig/m3). Both long-term climatic factors and short-term weather fluctuations are considered part of the

air quality resource because they control dispersion and affect concentrations. Physical effects of air

quality depend on the characteristics of the receptors and the type, amount, and duration of exposure.

Air quality standards specify upper limits of pollutant concentrations and durations of exposure. Air

pollutant concentrations within the standards are generally not considered to be detrimental to public

health and welfare.

The relative importance of pollutant concentrations can be determined by comparison with an

appropriate national and/or state ambient air quality standard. An area is designated by the

Environmental Protection Agency (EPA) as being in attainment for a pollutant if ambient concentrations

of that pollutant are below the National Ambient Air Quality Standards (NAAQS). An area is not in

attainment if violations of NAAQS for that pollutant occur. Areas where insufficient data are available
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CALM WIND 2.50%

WIND SPEED CLASS BOUNDARIES
(UILE3/H0UR)

WIND ROSE
Billings, MT

PERIOD: 1985-1989

NOTES:

DIAGRAM OF THE FREQUENCY OF
OCCURRENCE FOR EACH WIND

DIRECTION. WIND DIRECTION
IS THE DIRECTION FROM WHICH
THE WIND IS BLOWING.

BILLINGS EXAMPLE-WIND IS BLOWING

FROM THE NORTH 9.0% OF THE TIME.

BULL MTNS. EXAMPLE-WIND IS BLOWING
FROM THE NORTH 8.1% OF THE TIME.

WIND ROSE

Bull Mountains

PERIOD: 1990

CALM WIND 3.70%

WIND SPEED CUSS BOUNDARIES
(Mlt£S/HOUR)

Figure 111-1 Wind roses, Billings, Montana, and Bull Mountains, Montana
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

to make an attainment status designation are listed as unclassified and are treated as being in attainment

for regulatory purposes.

The Federal Prevention of Significant Deterioration (PSD) program, enacted by Congress, is

implemented in large part through the use of "increments" and area classification that effectively define

"significant deterioration" for individual pollutants. The Clean Air Act's (CAA) area classification

scheme for PSD establishes 3 classes of geographic areas and applies increments of different stringency

to each class. The CAA established Class I for areas of special national concern where the need to

prevent significant deterioration in air quality is greatest. Consequently, the most restrictive increments

apply in Class I areas. Class I areas include all international parks as well as national parks, national

wilderness areas, and national memorial parks exceeding certain sizes. Less restrictive increments apply

in areas designated as Class II or Class III. Class II areas are all PSD areas that are designated as in

attainment or unclassifiable with respect to the NAAQS and are not classified in the CAA as Class I.

Most of southcentral Montana, including the proposed Project area, is classified as a Class II area under

the Federal PSD regulations. The Class III area designation would permit more deterioration in air

quality in specific areas designated by the states for higher levels of industrial development and emissions

growth. There are as yet no Class HI areas in Montana.

Montana air quality standards have been established for the following pollutants: ozone (O3),

carbon monoxide (CO), nitrogen dioxide (NOj), sulfur dioxide (SO2), paniculate matter smaller than 10

micrometers in diameter (PM10), lead (Pb), hydrogen sulfide (H2S), Foliar fluoride, settled paniculate

(dust-fall), and visibility. Montana ambient air quality standards are presented in Table III-2.

All of the areas involved in the proposed Project are considered in attainment of all the National

and Montana ambient air quality standards.

The PSD maximum allowable increases in pollutant concentration over the baseline in a Class II

area are as follows (40 CFR 52.21):
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

TABLE III-2

Montana Ambient Air Quality Standards

Pollutant Montana Standard

Paniculate Matter (PM10) 50 /xg/m3 expected annual average

150 /xg/m3 expected 24-hr average*

Sulfur Dioxide 0.02 ppm annual average

0.10 ppm 24-hr average*

0.50 ppm 1-hr average"

Carbon Monoxide 9 ppm 8-hr average*

23 ppm hourly average"

Nitrogen Dioxide 0.05 ppm annual average

0.30 ppm hourly average*

Photochemical Oxidants 0.10 hourly average*

(ozone)

Lead 1.5 /xg/m3 90-day average

Foliar Fluoride 35 /xg/g grazing season average

50 /xg/g monthly average

Hydrogen Sulfide 0.05 ppm hourly average*

Settled Paniculate 10 gm/m2 30-day average

(Dust-fall)

Visibility Particle scattering

coefficient of 3x105

per meter annual average***

Notes:PMlo = paniculate matter with an aerodynamic diameter less than 10 microns.

/xg/m3 = micrograms pollutant per cubic meter of sampled air.

ppm = parts pollutant per million parts of sampled air.

— Not to be exceeded more than once per year.

= Not to be exceeded more than 18 times per year.

= Applies to PSD mandatory Class I areas.

Source: Montana Air Quality Bureau 1991.
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

Maximum Allowable

Pollutant Increase (ug/m3)

• Paniculate Matter (TSP)

annual geometric mean 19

24-hour maximum 37

• Sulfur Dioxide

Annual arithmetic mean 20

24-hour maximum 91

3-hour maximum 512

• Nitrogen Dioxide

Annual arithmetic mean 25

Baseline PSD concentrations have not been established for the proposed Project area, which is

within the Billings Intrastate Air Quality Control Region (AQCR Number 140) (CFR 40:81.88). Primary

existing sources of air pollution in the area are as follows:

• Asphalt plants (particulates);

• Gravel crushers (particulates);

• Home heating devices or equipment (particulates, CO);

• Motor vehicles (CO, NOX, hydrocarbons, re-entrained

particulates);

• Agricultural activities (particulates);

• Wind erosion (particulates);

• Open burning (particulates); and

• Mining operations (particulates).

In addition, Yellowstone County has the following pollution sources:

Three oil refineries (SOX, H2S, NOX, hydrocarbons, particulates)

Coal-fired power plant (SO2, NOX, particulates)

Sulfur plant (SOX, SO3)

Grain processing (particulates)

Sugar beet processing plant

PM10 monitoring data, obtained during 1989 and 1990 near the proposed mine site, show the

maximum 24-hour concentration was 53 /*g/m3. The annual average concentration for this area was

approximately 9 /ig/m3. In the Huntley area, the maximum 24-hour PM10 concentration was about 41

/ig/m3 with an annual average of about 14 /ig/m3.

III-6



CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

B. GEOLOGY

The Bull Mountains lie within that portion of the Bull Mountains basin defined by sedimentary

rocks of the Fort Union Formation deposited during the later portion of the tertiary period. The

sandstones, siltstones, shales, and coal beds of the Fort Union are divided between the Tullock member,

the Lebo Shale, and the upper member, the Tongue River (see Figure III-2). It is the Tongue River

member that contains the coal seam of commercial interest for the proposed underground mine.

Stratigraphically, the highly dissected terrain, underlain by discontinuous sandstones, siltstones,

and shales and relatively thin coal seams, is found in the Bull Mountains area and throughout eastern

Montana. At the surface, exposed sandstone cliffs and steep slopes in portions of the life-of-mine area

naturally weather and erode, resulting in toppling of rock and sloughing of surface materials on slopes.

Structurally, the proposed life-of-mine area is underlain by a northwest-plunging syncline, or fold in rock

layers where the layers dip (1 to 2 degrees) inward towards an axis.

1. Mineral Resources

The Mammoth Coal seam is of primary interest for the proposed mine. This seam is found

within the Tongue River member of the Fort Union Formation. The Mammoth Coal ranges from 8 to

15 feet thick, thinnest in the west and thickening towards the east. Locally, some outcrops have burned

as a result of natural causes, baking overlying sandstones and shales into a rock called clinker. Clinker

beds up to 90 feet thick characterize higher elevations in portions of the area. The Mammoth Coal

reserves contain a low amount of ash that averages 10.2 percent; a low 0.87 percent of sulfur; a high

42.12 percent of fixed carbon; a low 17.65 percent of moisture; an average 29.68 percent of volatile

matter; and a moderate 9640 BTU/lb (British Thermal Units, the energy contained in 1 pound of coal).

About 218 million tons of in-place coal reserves have been identified within the proposed life-of-mine

area in 14 different seams, including the Mammoth.

Sand and gravel resources can be found throughout Musselshell and Yellowstone counties. Oil

and gas resources may be present in the area. While there has been exploration for oil and gas in the

past, there are no known plans to develop those resources at this time.

2. Paleontological Resources

Paleontological resources are the physical remains, impressions, or traces of plants or animals

from a former geological age. They include casts, molds, and trace fossils such as burrows or tracks.

Fossil localities typically include surface outcrops, areas where subsurface deposits are exposed, and

special environments favoring preservation, such as caves, peat bogs, and tar pits. Paleontological

resources are important mainly for their potential to provide scientific information on the evolutionary

history of plants and animals and their environments.

Shales and sandstones of the Fort Union Formation are known to contain abundant plant fossils

including evidence of fern, moss, cycad, conifer, palm, water lily, birch, hazel, hickory, viburnum, and

various angiosperms (Brown 1952; Perry 1975; Spindel 1975; Reynolds and Robertson 1978; Windmayer

1977). The animal fossils are much more limited and include turtles, mollusks, and insects.
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

Paleontological materials associated with the Fort Union Formation are not considered to contain

high research potential (National Research Council 1987). The Fort Union Formation in the Bull

Mountains area could be expected to contain some plant remains and mollusks but no paleontological
localities have been documented.

C. TOPOGRAPHY

While the proposed life-of-mine area lies in mountainous terrain, the Huntley loadout is located

in a relatively flat alluvial area adjacent to the Yellowstone River. The proposed rail spur corridor is

located in mountainous terrain as it approaches the life-of-mine area but shifts to flat-to-rolling
agricultural land as it terminates south of Broadview.

Elevations in the proposed life-of-mine area range between 3,700 and 4,750 feet above mean sea

level. The average elevation in the vicinity of the proposed surface facility complex is about 3,900 feet

above mean sea level. Topography of the area is characterized by gently sloping valleys bounded by

ridges capped by frequent sandstone and clinker mesas. Surface slopes can reach as high as 15 percent

in the area proposed for surface facilities and up to 45 percent in the vicinity of Dunn Mountain and other
mesas and ridges.

Elevations in the vicinity of the proposed rail spur corridor range between about 3,700 and 4,200

feet above mean sea level. Higher elevations are experienced in the eastern end, about 5 miles from the

proposed surface facility complex. Lowest elevations are encountered at the western end of the corridor,

south of Broadview. Surface slopes in the vicinity of the corridor are similar to those in the life-of-mine

area until the corridor exits the foothills near the Musselshell-Yellowstone county line. From this area

through its southwesterly extent, the proposed corridor is characterized by flat-to-rolling agricultural land.

The powerline corridor, proposed for upgrade activities, follows Rehder and Halfbreed Creek

drainages (see Figure III-3) and U.S. Highway 87 in a northerly direction towards Roundup. Powerline

corridor elevations range from about 3,900 feet above mean sea level at its upper reaches, near the

proposed surface facility complex, to about 3,300 feet in the vicinity of the Musselshell River. Grass-

covered side drainages between hills provide a rolling character to the area.

The 6-acre Huntley loadout site is located on a flat alluvial area in Huntley, adjacent to the

Burlington Northern railroad tracks. The area is adjacent to a grain elevator and has had previous surface

disturbance.

D. SOILS

Detailed soils information has been compiled for the life-of-mine area, railroad and powerline

corridors, and Huntley loadout. Mining and ancillary facilities would be located in Musselshell and

Yellowstone counties and, while there is a published soils survey for Yellowstone County (Meshnick

1972), a survey has not been published for Musselshell County. Individual surveys were conducted for

all proposed facilities and other mine-related disturbance areas in Musselshell County (Soil Conservation
Service 1970-1989).
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

Soils in the planned surface disturbance areas of the proposed life-of-mine area are predominantly
loams, silty loams, or sandy loams, with an occasional increase in fines to silty clay. Soils are shallower

along upper slopes and fans, and deeper on lower terraces and drainage bottoms. The relatively shallow,
upland Cabbart soils dominate the life-of-mine area with the Cabbart loam dominating the surface facility
complex. These soils are well drained, have limited available water capacity and are easily eroded.
Sandstone outcrops and clinker characterize plateaus and rims.

The proposed 33-mile railroad corridor is located in both Musselshell and Yellowstone counties.
Thirteen mapping units characterize the corridor in Musselshell County with loams, clay loams, and silty
clay loams being predominant. Mineral and salt deposits, steep slopes, and rock outcroppings that are

frequent in the foothills become fewer as characteristics are tracked from the mine site towards the
southwest, and the Yellowstone County line. From the Musselshell-Yellowstone county line,

southwesterly to the railroad corridor's junction with the mainline south of Broadview, clays, silty clays'
and clay loams become more predominant. Throughout the railroad corridor, soils have high erosion
potential and range widely in their depth. In the vicinity of swales and basins, the clayey and wet soils

pose the greatest construction limitations (e.g., high water tables at or within 36 inches of surface, erosion
risk, high frost-action potential, and shrink-swell potential).

The 17-mile powerline corridor is located entirely within Musselshell County. Soils along the

corridor vary with geology and topographic features, with shallow loams and rock outcrop inclusions on

the slopes and rolling hills and deeper loams in valleys along drainages. The loams are generally well

drained and have the potential to erode. Wet areas and ponds are encountered along the corridor within

the loam soils. These areas appear to be human-made or -influenced and as such, soils features may not
be consistent with natural soils in the area.

The Huntley loadout site is characterized by loam and silty clay loam soils. These are moderately

deep, well-drained soils formed on alluvial river terraces. They have a high erodibility potential, good
water-holding capacity, and are good topsoils.

There have been no soils of prime farmland quality identified in the areas proposed for Project
activities.

E. HYDROLOGY

1. Surface Water Resources

General surface drainage from the Bull Mountains area is north toward the Musselshell River and
south toward the Yellowstone River.

There are no perennial stream systems present within or immediately adjacent to the proposed
life-of-mine area. The nearest perennial stream is the lower reach of Halfbreed Creek near its confluence

with the Musselshell River, 18 miles to the north. Numerous ephemeral drainage basins that range in

size from 10 to 10,000 acres discharge surface runoff. These ephemeral channels flow only in response
to precipitation, however there are perennial ponds and stream reaches created by flow from springs.
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

Northerly drainage occurs through Rehder and Fattig creeks, while Pompey's Pillar and Railroad creeks

provide drainage to the southeast (see Figure III-3).

The proposed corridor for the rail spur would neither cross nor be adjacent to any perennial
stream system. Generally, the corridor is proposed for high areas where intersecting ephemeral channels
drain small areas. The upper Goulding and Dean creeks provide northerly drainage while the upper
Razor Creek system provides the only major drainage to the southeast along the proposed corridor. The
powerline corridor proposed for upgrade activities follows the Rehder and Halfbreed Creek drainages
from the proposed life-of-mine area to the Musselshell River. The corridor crosses the perennial
Musselshell River and continues into Roundup to a substation. The Huntley loadout site is currently
located in a disturbed area where surface drainage is directed to a lined sediment pond.

No designated alluvial valley floors (AVFs) are present within the proposed life-of-mine area or

in areas proposed for associated activities. However, there are potential alluvial valley floors adjacent
to the proposed life-of-mine area. By applying the draft "Alluvial Valley Floor Identification and Study
Guidelines" (U.S. Department of the Interior 1983) portions of Rehder, Fattig, Railroad, East Parrot,

West Parrot, Halfbreed, and Pompey's Pillar creeks have been identified as potential AVFs.

2. Ground Water Resources

In general, ground water flow in the Bull Mountains area is to the northwest, consistent with the
plunging syncline' (see Geology). Flow volumes are more dependable in deeper aquifers and less
dependable in more shallow aquifers of the Tongue River formation. The shallow aquifers in which
springs tend to be confined, are highly dependent on precipitation, infiltration, and percolation through
various coal seams and sandstones. The capability of aquifers to transmit water (permeability) ranges
from thousandths of feet to multiple-unit feet per day which makes flow rates highly variable. There are
4 wells currently installed in the area of the proposed surface facility complex. At depths of about 200
feet, they are planned to supply potable water to proposed mine operations (see Ancillary Facilities,

Appendix A).

In the Bull Mountains Basin, 3 aquifer-bearing geologic formations overlie the deep impermeable
shales of the Montana Group. From deep to shallow they are: the Fox Hills-Lower Hell Creek, Tullock,
and Tongue River formations (see Figure III-2). In addition, alluvial sands and gravels serve as

productive aquifers where they are thick and well developed. Deep carbonate rocks of the Madison

Group are a major but little-used aquifer.

In the vicinity of the proposed mine, the aquifer of the Lower Hell Creek formation is about 400
feet thick. Yields are highly variable and range between 5 and 200 gallons per minute (gpm). The
aquifer of the Tullock formation commonly produces 15 gpm. Aquifers of the Tongue River formation

include sandstones that have produced as much as 160 gpm in isolated cases. In the Bull Mountains area,
yields tend towards 1 to 30 gpm. While the coal seams of the Tongue River member are potentially good
aquifers, the Mammoth coal seam in the vicinity of the proposed mine is not a high-yielding aquifer.
Alluvial' aquifers in the immediate vicinity of the proposed mine do not consistently yield adequate
supplies of water as they are relatively thin and discontinuous. The alluvial gravels in the vicinity of the
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

Huntley loadout are sands and gravels mixed with cobbles that yield supplies of water adequate for most
uses.

One hundred-thirty springs have been located in and around the proposed life-of-mine area (see
Figure III-3 and Table E-2, Appendix E). Some of the springs have been enhanced through tank and
pond installation and many discharge to nearby drainages. Springs vary widely in quantity of flow, and
period or season of flow. The springs supply water for livestock and wildlife use and support vegetation
and aquatic communities of varying size and composition. Fourteen of the 49 springs located within the
proposed life-of-mine area (including Red Fork, Busse, Dunn Corner, Cold Water, Litsky and Big) can

be considered to be of high importance from a hydrologic standpoint (see Table III-3). These springs
generally exhibit higher rates of flow, higher quality, and year-long availability. Of the remaining

springs in the life-of-mine area, 21 are of moderate importance, 13 are of low importance, and 1 is of
negligible importance. The cumulative and relative scores of a spring are the result of the application
of technical criteria and procedures presented in Appendix E. Equivalent quantitative data were not
available for the ranking of all springs. Springs for which quantative data were limited were ranked using
both data and estimates. The resulting scores do not reflect the importance of springs to ranchers, in all
cases. A column has been added to Table III-3 to illustrate those springs (of the 49 scored) that were not

ranked at the highest level of importance, but that are regarded as important springs by local ranchers.
Ranchers emphasize use, location, and flow availability as the most important aspects of springs for
livestock.

Many of the springs and seeps in and around the proposed life-of-mine area are strongly
influenced by seasonal and periodic fluctuations in precipitation. Ground water flow to springs and seeps
occurs as discharge from deep bedrock and from weathered shallow bedrock and alluvium. Precipitation

infiltrates clinker and other recharge areas, percolates through fractured strata (bedrock) and shallow

alluvium until a shale or impermeable layer interrupts flow, and discharges at springs along the
impermeable barrier (see Figure III-4). Spring flow either recharges the downgradient alluvium or
continues as surface flow (Meridian Minerals Company 1989-1992).

Ground water in the deeper overburden is partially confined in and below a thick sandstone unit
above the Rock Mesa coal seam. The upper surface of this water zone averages about 100 feet above
the Mammoth coal. Rock units below the Rock Mesa sandstone are generally saturated, though they are
low yielding and have relatively poor aquifer potential.

The average quality of spring and ground water in the area is not generally suitable for public
or private water supplies without treatment but is suitable for use by livestock and wildlife. However,

many eastern Montana communities use water of this quality due to a lack of alternative sources. Specific

electric conductance of the springs averages 1,561 micromhos/centimeter (cm), while sulfate
oncentrations average 467 milligrams per liter (mg/1), and total dissolved solids in the water average

1,118 mg/1. The alluvial ground water has an average conductance of 1,625 micromhos/cm, an average
sulfate concentration of 535 mg/1, and an average total dissolved solids concentration of 1,184 mg/1.
Deeper overburden ground water averages 1,644 micromhos/cm, 457 mg/1, and 1,143 mg/1, respectively.

Three different evaluation systems support the ranking of the water quality as to its suitability for
human drinking water or suitability for livestock, wildlife and agricultural uses, or both. They include:
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TABLE III-3

Relative Importance of Springs

in the Life-of-Mine Area

SPRING

NAME/NUMBER

Red Fork

14115

14155
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TABLE III-3 (Continued)

SPRING

NAME/NUMBER
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TABLE III-3 (Continued)

See Table E-3-7, Appendix E

See Table E-3-7, Appendix E

See Table E-3-7, Appendix I

See Table E-3-7, Appendix E

See Table E-3-7, Appendix E

CUMULATIVE SCORE *
A t ma

= RELATIVE SCORE

is" lowest score, 4 is highest

* indicates high importance to ranchers
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

National Secondary Drinking Water Standards, Montana Bureau of Mines and Geology publication of

recommended limits derived from EPA and other agency recommendations recommended limits, and State

of Montana Groundwater Classifications.

National regulations for water quality include the National Secondary Drinking Water Standards.

These standards establish maximum recommended contaminant levels for human drinking water. The

standard for sulfate in water is 250 mg/1 and the standard for total dissolved solids is 500 mg/1. Average

spring and ground water in the Bull Mountains area do not meet these standards. The Montana Bureau

of Mines and Geology (Montana BMG) has published recommended permissible limits for inorganic

constituents (minerals) in water. The Montana BMG publication recommends maximum contaminant

concentrations (in mg/1) for drinking water, use by livestock, or for irrigation. Recommended sulfate

is 250 mg/1 for drinking and 1500 mg/1 for livestock. Total dissolved solids recommendations are 500

mg/1 for drinking and 5000 mg/1 for livestock. Specific electrical conductance is recommended at a

maximum of 1000 micromhos/cm for drinking water. Spring and ground water in the Bull Mountains

area do not meet these recommended limits for drinking but are suitable for livestock use.

Ground waters are divided into 4 classes by the State of Montana (see Table E-2, Appendix E).

The classes are determined by a range of specific electrical conductance. Specific electrical conductance

depends on the concentration of ionized minerals in solution, or dissolved solids. Using the State of

Montana classification, spring and ground water in the Bull Mountains area are Class II waters, suitable

for wildlife and livestock use and marginally suitable for public and private water supplies.

F. VEGETATION

Vegetation of the Bull Mountains and surrounding area north of Billings is characteristic of the

Eastern Sedimentary Plains of Montana in the 10 to 14-inch precipitation zone (Meridian Minerals

Company 1989-1992; ECON INC. 1991). Topography varies from uplands, rock outcrops, and ravines

forested with ponderosa pine and Rocky Mountain juniper at higher elevations, to adjoining sagebrush

and mixed prairie grassland communities on benches, slopes, and drainages where soils are deeper.

Existing influences on local distribution of plant communities include soils, topography, surface

disturbance, availability of water, management boundaries (fencelines), and a strong gradient in soil

salinity from east-to-west. Grazing by livestock, fire suppression, and a large wildfire in 1984

substantially affected plant succession in the Bull Mountains area. The region has been disturbed by over

a century of farming, mining and associated activities, road building, and residential development.

Grassland or prairie vegetation types originally were extensive in the western part of the Bull Mountains

area, but have been replaced largely by small grain production and more recently by Conservation

Reserve Program (CRP) planting (see Land Use).

Eight broad vegetation communities plus the disturbed type exist in the Bull Mountains and

surrounding area: silver sagebrush-mixed grassland; mixed grassland; ponderosa pine-mixed grassland;

burned ponderosa pine-mixed grassland; improved pasture; agriculture; alkali/saltgrass; wetlands; and

disturbed (ECON INC. 1991). (Vegetation types are described differently in the permit application,

however these 8 types are included with those listed in the permit application.) These 8 broad types

summarize 19 very complex vegetative communities including 6 grassland types, 6 shrub/grassland types,
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CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

6 ponderosa pine types, and 1 tame pasture type, all occurring on the life-of-mine area (Meridian

Minerals Company 1989-1992). There are 26 vegetative communities in the railroad corridor (ECON
INC. 1991).

The silver sagebrush-mixed grassland community occurs on lower valley slopes near drainages,

especially where soils are deeper. Perennial grasses (western wheatgrass, blue grama, and Sandberg

bluegrass) comprise somewhat over one-third of the canopy cover, with forbs providing 50 percent and

shrubs and subshrubs about 14 percent of the canopy cover (see Table E-9, Appendix E). The silver

sagebrush-mixed grassland has received considerable grazing pressure, favoring the less palatable species
that predominate.

The mixed grassland community is interspersed with the ponderosa pine-mixed grassland

community in the higher elevations on upland plateaus and benches with deeper soils. Due to this

topographic positioning, it has received limited grazing, resulting in perennial grass dominance and

relatively high forage production. In this community, western wheatgrass, needle-and-thread, green

needlegrass, blue grama, and prairie junegrass typically account for over 60 percent of total vegetative

cover and three-fourths of total production. Forbs account for 29 percent of cover and 18 percent of
production.

The ponderosa pine-mixed grassland community generally occurs on moderate-to-steep upland

slopes on shallow soils. Ponderosa pine is a minor component of the community canopy cover but is

characteristic of the type. Fifty-two percent of canopy cover is provided by grasses, including bluebunch

wheatgrass, western wheatgrass, and prairie junegrass, with forbs comprising about 41 percent of cover

and one-third of the herbaceous production.

The burned ponderosa pine-mixed grassland community is a transitional community resulting from

a wildfire in 1984. Grasses and forbs have proliferated in the post-fire community, while ponderosa pine

reproduction is not evident. This burned community differs from ponderosa pine-mixed grassland and

mixed grassland by the greater occurrence of crested wheatgrass, Japanese brome, cheatgrass, Kentucky

bluegrass, and common dandelion as well as diverse shrub and forb components.

The improved pasture community consists of several cultivated areas planted to introduced grasses

(crested and intermediate wheatgrass) and/or alfalfa. They are grazed and occasionally hayed.

The agriculture community consists of various grain farming and land in CRP. This community

predominates in the area southwest of the Bull Mountains.

The alkali/saltgrass community occurs on saline/alkaline soils in lower basins southwest of the

Bull Mountains. They are poorly drained and support simple communities of salt-tolerant species such

as greasewood, foxtail barley, inland saltgrass, prickly lettuce, seepweed, and Nuttall's alkaligrass.

Several noxious weed infestations are prevalent and appear to be actively spreading.
.

The wetland vegetation community accounts for less than 0.1 percent of the Bull Mountains and

surrounding area communities but plays an important role in local ecosystems. Wetlands provide

watering points for wildlife and livestock and provide habitat diversity. Species include several sedges,
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rushes, bulrush, cattail, western rose, and snowberry. They are associated at higher elevations primarily

with springs, seeps, and intermittent streams, and at lower elevations with small, developed ponds and
dams. Precipitation-dependent wetland sites fluctuate annually, in a range from dried out to wet, in direct

response to seasonal moisture, temperature, and wind. There are 49 springs in the life-of-mine area, all

of which are important to the vegetation communities they support. However, of the 49 springs in the

life-of-mine area, 5, including Busse, Cold Water, and Litsky have a high degree of importance for

vegetation (see Table III-3). Of the remaining springs, 4 have moderate importance, 21 have low

importance and 19 have negligible importance to the overall life-of-mine area vegetation.

The disturbed type includes subdivision homesites, ranch and farm sites, industrial, commercial,

roads, powerlines, and other manifestations of human use (Meridian Minerals Company 1989-1992;

ECON INC. 1991a). The Huntley loadout is a commercial-use area originally created from river-bottom

rangeland (see Appendix B).

G. WILDLIFE

Eight broad vegetation communities plus the disturbed type provide wildlife habitat in the Bull

Mountains and surrounding area (see Vegetation). Vegetation communities are considered synonymous

with wildlife habitat types in this section. Ponderosa pine-mixed grassland, and burned ponderosa pine
communities are most common at higher elevations of the Bull Mountains, with mixed grassland and
silver sagebrush-mixed grassland common at intermediate elevations. Mixed grassland; improved pasture;

agriculture, including Conservation Reserve Program (CRP) lands; and alkali/saltgrass basins occur in

the western, lower elevations. Very small acreages of the wetlands community may occur at all
elevations. Of the 49 springs in the life-of-mine area, 8 springs, including Busse, Cold Water, Litsky,
and Black Canyon are of high importance to wildlife. Sixteen are of moderate importance, 11 are of low

importance, and 14 are of negligible importance (see Table III-3).

Mule deer are the most abundant and sought-after game species in the Bull Mountains and

surrounding area, while white-tailed deer are seldom observed (Dusek 1978; Meridian Minerals Company
1989-1992; ECON INC. 1992a). Mule deer in the Bull Mountains are essentially nonmigratory, making

modest seasonal movements caused by changes in forage conditions and weather. Deer can be observed
using all vegetation communities throughout the area, both adjacent to areas of human activities and in
more isolated areas during all seasons. In lower elevations, mule deer use agricultural lands heavily,
particularly CRP fields where cover is much taller and denser than in grain or stubble fields. In the
higher elevations, deer preference is for the ponderosa pine-mixed grassland vegetation community.

During the winter, this community is used considerably more than would be indicated by its availability
for thermal cover and food provided by the shrub component of the community. Winter observations

indicate mule deer concentrated in 3 areas; the Rehder Creek drainage and across Fattig Creek Road
north of the life-of-mine area, the east end of Elbow Hill, and along Fattig Creek at the north edge of
the life-of-mine boundary. Use of the area west and south of the PM Mine increased as winter

progressed.

A migratory herd of 92-100 elk use the Bull Mountains (Dusek 1978). Elk are the second-most

numerous game animal and are distributed throughout the higher elevations, generally in areas away from

human activity. Portions of Rehder, Parrot, and Fattig Creek drainages are used as summer range while
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Railroad and Pompey's Pillar Creek drainages serve as winter range. Some winter use occurs on the

south side of Dunn Mountain. In winter, elk or their evidence have been observed occasionally

throughout the life-of-mine area including some use on the south side of Dunn Mountain. Elk tend to

concentrate on south-facing or other slopes blown free of snow. Spring observations of cow/calf groups

in the vicinity of Dunn mountain suggest the area could be used for calving.

The central Bull Mountains are marginal antelope habitat. Open habitat such as silver sagebrush-

mixed grassland, mixed grassland, and agriculture communities in the eastern part of the area, are

fragmented and interspersed with the ponderosa pine-mixed grassland community. Antelope distribution

in the life-of-mine area is both seasonal and relatively dispersed, occurring in spring, summer, and early

fall. No critical antelope habitat types have been identified, however, antelope use most major drainages

in the life-of-mine area. It is unlikely that antelope would intensively use higher elevations due to lack

of suitable habitat and cover, and human activity. The western portion of the area has regular antelope

use of agricultural and CRP fields (Cole 1956; Cole and Wilkens 1958). In summer and particularly in

winter, antelope tend to be concentrated in large herds in nearby Hay and Commanche basins.

Merriam's wild turkeys are year-round residents of the Bull Mountains area. Turkeys are not

native, having been introduced into the Bull Mountains in 1958 and having since spread throughout the

area. They are readily observed in the ponderosa pine-mixed grassland community (preferred habitat),

and the agriculture community (Greene and Ellis 1971). The ponderosa pine-mixed grassland community

provides roosting trees year-round, thermal cover during cold weather, and food during all seasons for
wild turkeys (Jonas 1966).

Adaptable sharp-tailed grouse are also year-round residents of the Bull Mountains area but use

somewhat differing vegetation communities on a seasonal basis. Grouse use silver sagebrush-mixed

grassland and mixed grassland communities for courtship, nesting, and brood rearing in spring and

summer, and use the other communities to some degree for food and cover during fall and winter. A

dancing ground (lek) is located within the life-of-mine area. It is in a disturbed area (next to a road sign)

along the PM Mine access road. In the proposed railroad corridor, a dancing ground is located

immediately adjacent to the proposed rail line. Grouse have also been observed on a possible second
dancing ground on a narrow ridge of mixed prairie type between agricultural and burned ponderosa pine
communities along the rail corridor.

Non-native Gray partridge and ring-necked pheasant are not observed frequently, but are present
in the western agricultural community (Weigand and Janson 1976; Weigand 1980). With about 50

percent of agricultural land converted to CRP, both species should benefit from increased undisturbed

"permanent" cover and respond with an increase in numbers and area occupied (Weigand and Janson
1976; Weigand 1980).

Sage grouse are sagebrush-dependent, and their habitat is very limited in the Bull Mountains area,
most of it having been converted to agriculture decades ago. A few individuals have been seen in the

proposed railroad corridor. With the dependency this bird has on sagebrush, particularly in the winter

(Eng and Schladweiler 1972), this area has little chance of supporting more than a remnant population.
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Fourteen species of raptors have been observed within the Bull Mountains and surrounding area

in all major habitat types. The greatest number of species was observed during the spring and fall
migration. The rough-legged hawk (an arctic nesting species) is the most common winter raptor. Spring
and summer residents (red-tailed hawk, kestrel, and great horned owl) comprise most of the breeding
season observations. The red-tailed hawk and the kestrel are the most frequently observed species,

though raptor densities are quite low. Golden eagles have been observed at all times of the year. Other
raptors present include the prairie falcon, ferruginous hawk, Cooper's hawk, turkey vulture, northern
harrier, sharp-shinned and Swainson's hawks, and short-eared and burrowing owls (ECON 1992a;
Meridian Minerals Company 1989-1992). Many raptors undoubtedly nest in the general area, but only
3 red-tailed hawk nests and a great horned owl nest have been found in the life-of-mine area. Turkey
vultures, red-tailed hawks, kestrels, prairie falcons, and great horned owls are expected to nest in the
western Bull Mountains areas, using cliff nests located in cavities or ledges of sandstone outcrops. Cliff-
nesting sites are quite well-distributed in association with the ponderosa pine-mixed grassland and burned
ponderosa pine-mixed grassland communities (Harrison 1979). Other raptors use trees, snags and
hillsides for nesting. Suitable nesting habitat is abundant for raptors in the Bull Mountains and
surrounding area. The bald eagle migrates through the area in spring and fall (Swenson et al. 1981).

There have been 4 sightings of wintering bald eagles.

Seventy-three other bird species are known to inhabit higher elevations of the Bull Mountains,
using 5 vegetation communities: ponderosa pine-mixed grassland community; burned ponderosa pine-
mixed grassland community; mixed-grassland community; silver sagebrush-mixed grassland community;

and the agricultural community (Meridian Minerals Company 1989-1992). The burned ponderosa pine-
mixed grassland community provides an extraordinary abundance of snags as nesting habitat for cavity-

nesting small birds such as woodpeckers, swallows, bluebirds, and wrens (Scott et al. 1977; Scott and

Oldemeyer 1983; ECON INC. 1992a).

Ninety-six species of birds are known to use the lower, western portions of the Bull Mountains

area including 11 waterfowl species and 15 species associated with wetlands (see Table 10, Appendix
E), (Skaar, Flath, and Thompson 1985; ECON INC. 1992b). Forty-five species of birds have been
observed in the vicinity of wetland areas in the life-of-mine area (Meridian Minerals Company 1989-

1992).

Several wildlife species belonging to such diverse groups as mammalian predators, aquatic birds,
amphibians, and reptiles, can be observed within the Bull Mountains area. The coyote is common
throughout the area. Other species include Nuttall's cottontail, Richardson's ground squirrel, black-tailed

prairie dog, and least chipmunk.

Aquatic habitat in the area includes streams, ponds, springs, seeps, and areas associated with the
wetland community. The Rehder, Fattig, and Railroad Creek drainages are ephemeral; however, there
are perennial ponds and stream reaches created by flow from springs. Approximately 15 acres of wetland
habitat occurs in the life-of-mine area, of which 3 acres are open water. A number of wet sites remain

relatively undisturbed by current land use practices, however, many aquatic sites have been modified by
livestock grazing or development of livestock watering facilities. Additional disturbances to the aquatic
environment of the area include the 1984 fire and subsequent loss of insulating cover, and increases in
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siltation from runoff and cattle disturbance. All animals found in the mine plan area use the streams,
ponds, and springs, and related habitat to a greater or lesser degree.

Water birds and shorebirds use pond, spring, and stream areas. Other birds occupy riparian

zones and/or harvest insects that emerge from wet areas. The aquatic invertebrate community is

characterized by low-to-moderate species diversity, densities, and productivity. Species are

predominantly those typical of standing water, however, a number of the taxa represented are found only

in lotic (flowing water) habitats. The dominant invertebrate species are generally tolerant of widely

varying conditions and are typically transient in nature or bottom dwellers that prefer standing water.

Species from the midge (Chironomidae), mayfly (Ephemeroptera) and fly (Diptera) families dominate the

invertebrate community, with aquatic earthworms (Oligochaeta) and amphipods also well represented.

The periphyton communities (e.g., algae, bacteria, and protozoa) present in the springs, ponds, and

streams are not common in eastern Montana, and indicate a higher water quality than is usually

encountered in this part of the State (Dr. Loren Bahls, Department of Health and Environmental Sciences,

personal communication, March 25, 1992). Of the 49 springs in the life-of-mine area, 4 springs, Busse,

Cold Water, Litsky, and Black Canyon, are of high importance to aquatic organisms. Seven springs are

of moderate importance, 17 are of low importance, and 21 are of negligible importance to aquatic
organisms.

The primary aquatic/semiaquatic vertebrate species associated with the wetland community include

the tiger salamander, chorus frog, and northern leopard frog. Painted turtles and an unidentified toad

have also been observed. No fish species have been found in any of the ponds or stream reaches.

H. TRANSPORTATION

1. Transportation

Musselshell and Yellowstone counties are served by an extensive network of Federal, State and

County roadways. Public bus transportation is available in the area from Intermountain Transportation

Company. Public airports are located in Billings and near Roundup. Freight rail service is available in
Broadview and Huntley.

2. Roadway Network

Fattig Creek Road is a 2-lane, improved, all-weather roadway that extends from Old Divide

Road, northeast through the proposed mine area, to U.S. Highway 12. Old Divide Road is a 7-mile, 2-

lane paved road that parallels U.S. Highway 87, starting and ending at intersections on U.S. Highway

87 (see Figure 1-2). Both Fattig Creek and Old Divide roads are maintained by Musselshell County. In

the area traversed by the proposed rail spur there are a number of roads. In Musselshell County, the

County-maintained roads are Goulding Creek Road, Bailey Road, and the western end of Majerus Road.

(Norma Wegmann, Musselshell County, personal communication, August 4, 1992). In Yellowstone

County, the major roads are 21 Mile, Frey, Van Sky, and Oswald roads. (Suzette Summers, Yellowstone

County, personal communication, August 4, 1992.) The named roads are County-maintained, all
weather, gravel roads except for a paved section of 21 Mile Road east of Broadview.
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U.S. Highway 87 and Montana Route 3 are Federal-aid Primary System (FAP), 2-lane paved

roads maintained by the Montana Department of Transportation (MDT). U.S. Highway 87 extends from

Billings, north through Roundup and Grassrange then northwest toward Great Falls. It travels through

mostly level and rolling terrain with some steep grades and limited sight distance on some hills. Montana

Route 3 extends from Billings, northwest through Acton and Broadview, ending just north of Lavina at

a junction with U.S. Highway 12. Montana Route 3 is generally level terrain south of Broadview.

Highway 312 is a 2-lane paved road (4 lanes approaching the U.S. 87 intersection) maintained

by MDT. Until it was replaced by Interstate 90, Highway 312 was part of the FAP System and served

as the principal east/west arterial highway to Billings. Heath Street and Northern Avenue are 2-lane

paved roads in Huntley, maintained by Yellowstone County. Heath Street serves both residential and

industrial land uses in east Huntley.

MDT, through its pavement management system, evaluates the overall condition of State-

maintained roadways every 2 years. This evaluation, used to identify potential highway improvements,

includes pavement conditions (travel surface and structure), safety and traffic capacity.

MDT has several highway reconstruction projects planned along U.S. Highway 87 and Montana

Route 3 (see Appendix B). These projects include pavement and shoulder widening, and strengthening

and repaving of the travel surfaces. Along U.S. Highway 87, several segments have poor overall

conditions. These segments are located about 7 miles north of Highway 312 and extending to about 1

mile south of the southern Old Divide/U.S. Highway 87 intersection. Along Montana Route 3, a section

starting at the Yellowstone-Golden Valley county line and extending south to near the Billings city limits

has poor overall conditions. Highway 312 has good overall pavement condition starting from U.S.

Highway 87/Highway 312 intersection extending east through Huntley (John Wright, Montana

Department of Transportation, personal communication, January 27, 1992).

3. Intersections

Three intersections of interest in connection with the proposed Project are the 2 U.S. Highway

87 intersections with Old Divide Road and the U.S. Highway 87 intersection with Highway 312.

Neither the northern nor southern Old Divide Road/U.S. Highway 87 intersections are controlled

by traffic lights. Adequate line-of-sight distance is available at both intersections. Due to a curve on

U.S. Highway 87, there is slightly greater sight distance at the northern intersection. (Donald P. Dusek,

Montana Department of Transportation, personal communication, May 31, 1991). The major difference

between the intersections is the vertical grade of U.S. Highway 87. Vehicles turning left (south) from

the northern Old Divide Road/U.S. Highway 87 intersection onto U.S. Highway 87 may be delayed in

accelerating to highway speed by a 4 percent upgrade for about 3,400 feet. Vehicles turning left (south)

from the southern Old Divide Road/U.S. Highway 87 intersection onto U.S. Highway 87 encounter a

1.33 percent downgrade, and are aided in accelerating to normal travel speeds (Donald Dusek, personal

communication, May 31, 1991).

Although the U.S. Highway 87/Highway 312 intersection has no standard traffic signal light

control, (it only has flashing yellow and red lights), it meets the minimum vehicular requirements for
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standard signals, as established by the Manual on Uniform Traffic Control Devices (Federal Highway

Administration 1990). (Donald W. Cromer, Montana Department of Transportation, personal
communication, November 18, 1991).

The northbound and southbound approaches of the U.S. Highway 87/Highway 312 intersection
are controlled by stop signs supplemented by flashing red light. Both approaches consist of 2 lanes; a

shared left-turn/through lane and a right-turn lane. The eastbound and westbound approaches are
controlled only by flashing yellow light. These 2 approaches consist of 4 lanes; a left-turn lane, 2

through lanes and a right-turn lane. There is adequate sight distance on all of the intersection approaches.
Vertical grades of all of the approaches are level, and do not affect vehicle operation through the
intersection. Southbound to eastbound left-turns and westbound to northbound right turns are difficult
for large trucks because the turns are greater than 90 degrees. Truck tires tend to ride up onto the curb
or track off the pavement onto the shoulder when making the westbound to northbound right turn. As

a result, trucks make this turn slower than other vehicles (Donald Dusek, personal communication Mav
31, 1991). ' y

4. Existing Traffic

The current Average Daily Traffic (ADT) for Fattig Creek Road is about 15 vehicles. Along Old
Divide Road, the ADT is about 40 vehicles (Sandy Haugsdal, Musselshell County, personal
communication, January 24, 1992). The ADT on U.S. Highway 87 varies from 2,570 vehicles, near the

Highway 312 intersection, to 1,560 vehicles, north of the northern Old Divide Road intersection. Truck
and heavy vehicle traffic accounts for about 10 percent of the total traffic volume traveling on U.S.
Highway 87 (Donald Cromer, personal communication, November 18, 1991).

ADT on Highway 312 varies from 7,000 vehicles at the U.S. Highway 87 intersection, to about

2,400 vehicles east of Huntley. The percentage of truck and heavy vehicle traffic varies from about 9
percent at the U.S. Highway 87 intersection to about 5 percent near Huntley (Donald Cromer, personal
communication, November 18, 1991).

The ADT on Montana Route 3 varies from about 1,200 vehicles, north of Acton, to about 1,100
vehicles near the Musselshell-Yellowstone county line. (Donald Cromer, personal communication
November 18, 1991).

No ADT figures are available for County roads along the rail spur route. It is estimated that the
ADT is about 5 to 15 vehicles per day.

5. School Bus Routes

Five school systems operate buses in the area; the Roundup Public School District, Shepherd

School District, Pioneer School District (in Billings), Billings School District, and Huntley Project
Schools. Peak hours of bus activity on Highway 312, from U.S. Highway 87 through Huntley, and U.S.

Highway 87 from Highway 312 to Roundup are from 6:45 to 8:15 a.m. and 3:10 to 4:45 p.m.'. Limited
bus traffic occurs on Highway 312 starting at 2:00 p.m. on Wednesdays. On U.S. 87 there is limited
bus traffic starting at 2:20 p.m. on all school days.
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The Independent School is located just north of the U.S. Highway 87/Highway 312 intersection

and has an at-grade pedestrian crossing of U.S. Highway 87. Peak pedestrian and local service traffic

(picking up and dropping off children) occurs from 7:00 to 8:00 a.m. and 3:30 to 4:30 p.m.

6. Capacity

Capacity is generally defined as the ability of a facility to accommodate vehicles or persons over

a defined time period, given prevailing roadway and traffic control conditions. Levels-of-Service (LOS)

is used to qualitatively describe the operational conditions within a traffic stream, and the perception by

motorists and/or passengers. The 6 levels associated with LOS are designated as "A" through "F." LOS

"A" represents free flow conditions while LOS "F" represents a disruption or breakdown of traffic flow

(Transportation Research Board 1985).

The current LOS on Fattig Creek and Old Divide roads is "A." The LOS of the Fattig Creek

Road/Old Divide Road intersection and both northern and southern Old Divide Road/U.S. Highway 87

intersections is "A" at all times. Vehicles can turn onto or from U.S. Highway 87 with little or no delay.

The current LOS for U.S. Highway 87 range from "A" to "D." Upon completion of the planned

reconstruction projects, the LOS will range from "A" to "C." Traffic flow is generally stable and

acceptable along U.S. Highway 87 (Donald Cromer, personal communication, November 18, 1991).

There is congestion at the U.S. Highway 87/Highway 312 intersection during peak travel periods.

Vehicles turning left from the northbound and southbound approaches experience delays moving through

the intersection. The LOS of the northbound and southbound approaches is "E" during both the a.m. and

p.m. peak travel periods (Donald Cromer, personal communication, November 18, 1991).

The LOS on Highway 312 varies from "B" near Huntley to "D" near the U.S. Highway 87

intersection (Donald Cromer, personal communication, November 18, 1991). There is stable and

acceptable flow from Huntley to west of the U.S. Highway 87 intersection. Near here flows become

more congested and less stable when traffic increases on Highway 312.

The current LOS on Montana Route 3 south of Broadview is "B." There is stable and acceptable

flow along this segment of Montana Route 3.

7. Accident History

MDT keeps records on the number and severity of all accidents on State-maintained roadways.

Accident rates are expressed in accidents per million vehicle-miles. MDT also computes an accident

severity rate for State-maintained roadways. This is defined as the ratio of fatal, injury, and property

damage accidents to the total number of accidents on a roadway. The expression of the number and

severity of accidents as rates allows direct comparison of the relative safety of State-maintained roadways.

The accident rate on U.S. Highway 87 is 1.19. This is lower than the 1.72 statewide average

for an FAP roadway. The severity rate of accidents along U.S. Highway 87 is 1.78, and is greater than

the 1.53 statewide average FAP severity rate (Donald Cromer, personal communication, November 18,
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1991). This means there are fewer accidents per million vehicle-miles on U.S. Highway 87 compared
to the statewide average for other FAP roadways, but the accidents are more severe.

The accident rate on Highway 312 of 1.74, is greater than that for an FAP roadway but less than
the 2.10 rate for a Federal Aid Secondary (FAS) roadway. The severity rate of 1.50 for Highway 312
is less than the rate for both FAP and FAS roadways (Donald Cromer, personal communication,
November 18, 1991). In this case, there are more accidents per million vehicle-miles on Highway 312
compared to the statewide average of FAP roadways, but fewer accidents per million vehicle-miles when
compared to the statewide average for FAS roadways. Accidents occurring along Highway 312 are
generally less severe than those on other FAP and FAS roadways within the State. Along Montana Route
3, the accident rate of 1.12 and severity rate of 1.59 are both lower than the FAP statewide average
(Hank Butzlaff, Montana Department of Transportation, personal communication, January 24, 1992).

I. NOISE

1. Introduction

Noise can be characterized as unwanted, unpleasant sound. It can cause hearing losses, interfere
with speech communication and the performance of complex tasks, and disturb sleep. Noise may be
either intermittent or continuous, steady or impulsive. It can result from a broad range of sources and
frequencies blending together or from one specific sound. The human response to noise is diverse and
varies with the type of noise, time of day, and sensitivity of the individual.

Noise, as a physical phenomenon, refers to sound pressure variations audible to the ear. Sound
pressures audible to the human ear typically range in amplitude from 2xlO"5 to 200 Pascals, (i.e., a range

of 107 or 10,000,000). A logarithmic unit known as the decibel (dB) was borrowed from electrical
engineering to represent sound level. The dB is a dimensionless unit related to the logarithm of the ratio
of the measured level to a reference level.

The ear is not equally sensitive at all frequencies of sound. At low frequencies, characterized
as a rumble or roar, the ear is not very sensitive while at higher frequencies, characterized as a screech
or a whine, the ear is most sensitive. The dBA was developed to measure and report sound levels in a

manner more closely approaching how people perceive sound. Figure III-5 presents typical dBA levels
for various sources in outdoor rural and urban environments and common indoor noise levels.

A change in sound level of 10 dB is usually perceived by the average person as a doubling (or
halving) of the sound's loudness. This is true for loud and soft sounds. For example, a gas lawn mower
at 100 feet would be about twice as loud as heavy traffic at 300 feet (see Figure III-5). Noisy urban
daytime sounds would be perceived as being about four times as loud as heavy traffic at 300 feet.

A "metric" used in environmental noise analysis refers to the unit or quantity that measures or
represents the effect of noise on people. The metric called the day-night average sound level (DNL) has

been adopted by the U.S. Environmental Protection Agency (EPA) as the rating method used to describe
community noise. DNL is the 24-hour energy average, A-weighted sound level with a 10 dB weighing
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added to those levels occurring between 10 p.m. and 7 a.m. This penalty is added to account for the fact
that noise at night is judged more annoying than the same noise during the day. The expression L^ is
used in this report to designate day-night average sound levels.

EPA has identified a range of yearly day-night sound levels sufficient to protect public health and
welfare from the effects of environmental noise (U.S. Environmental Protection Agency 1974). Outdoor
yearly levels on the L^ scale are sufficient to protect public health and welfare if they do not exceed 55
dBA in sensitive areas (residences, schools, and hospitals). Inside buildings, yearly levels on the L^
scale are sufficient to protect public health and welfare if they do not exceed 45 dBA. Maintaining an
Lj,, noise level of 55 dBA outdoors should ensure adequate protection for indoor living. Because these
protective levels were derived without concern for technical or economic feasibility, and contain a margin
of safety to ensure their protective value, EPA has indicated that they should not be viewed as standards,
criteria, regulations, or goals. Rather, they should be viewed as levels below which there is not reason
to suspect that the general population will be at risk from any of the identified effects of noise.

2. Existing Noise Environment

Current noise levels in and around the proposed mine area are from activities conducted at the
PM Mine. Construction equipment, back-up alarms, wash-plant operations, vehicular traffic, and
occasional blasting are the major noise sources. Construction equipment noise levels should currently
range from about 72 to 95 dBA near the preparation facility to an ambient level of 40 dBA about

4,500 feet from the PM Mine area. During the night, when the PM Mine is not operating, ambient noise
levels should be about 35 to 40 dBA. Typical construction noise levels are shown in Figure III-6.

Current noise levels along the proposed rail spur are from farm machinery and occasional traffic
on rural roads. Because there are no major noise sources, L^ noise levels of 35 dBA, typical of rural

areas, should exist along the proposed right-of-way. When farm machinery and occasional traffic are
present, noise levels may reach as high as 75 to 95 dBA at 50 feet and should drop to about 55 to 58 dBA
1,000 feet from sources.

Existing noise levels along the proposed coal-hauling route are principally due to vehicular traffic,
values 100 feet from the edge of the road are about 59 dBA on both U.S. Highway 87 and Highway

Existing noise levels in Huntley are primarily from vehicular traffic on Northern Avenue and

Heath Street. Noise levels have not been measured in this area but can be approximated from traffic
levels on these roads. During October, sugar beet truck traffic is the dominant noise source in the area.
L^ levels 100 feet from Northern Avenue and Heath Street may range from 50 to 55 dBA. From
November through January, when beets are hauled to the factory, beet-truck traffic is less, and L^ values
would be about 45 to 50 dBA. During the remaining months of the year, traffic is greatly reduced and
L^ levels should range from 40 to 45 dBA.

111-29



OO

UI

►-! CD

■z. •—•
i il >

z s:

CO UJ

o
o

_i

<

si
J. _l

UJ ^

2 |

\ i

Q. >-

O UJ

<£ 2:
Q. Q-

~* cr
UJ

60

COMPACTERS (ROLLERS)

FRONT LOADERS

BACKHOES

TRACTORS

SCRAPERS: GRADERS

PAVERS

TRUCKS

CONCRETE MIXERS

CONCRETE PUMPS

CRANES (MOVABLE)

CRANES (DERRICK)

PUMPS

GENERATORS

COMPRESSORS

PNEUMATIC WRENCHES

JACK HAMMERS AND ROCK DRILLS

PILE DRIVERS (PEAKS)

VIBRATORS

SAWS

NOISE LEVEL (dBA) AT 50 FT

70 80 90 100 UP

h

H

1—

1

—

1 1

i

1

H

1

1

H

1

H

1

1 '

1

. j

_ j

1

i

1

I

Note:

Source

Based on Limited Available Data Samples.

EPA 1971.

"U Construction equipment noise ranges

III-3O



CHAPTER III DESCRIPTION OF THE AFFECTED ENVIRONMENT

J. SOCIOECONOMICS

1. Employment, Personal Income, and Population

In 1989, employment in Musselshell County totalled 1,850 and was dominated by farm-related
jobs; 20 percent of all employment in the County was farm-related (see Table E-12, Appendix E).
Secondary employment, consisting primarily of jobs in retail trade, services, and government sectors,

totalled 50 percent of all jobs in the County. Total employment in Musselshell County declined by 94
jobs between 1980 and 1989. Most of the decrease occurred in the mining sector (162 jobs lost) and
the retail trade sector (33 jobs lost). During this same period, the number of jobs increased slightly in
the transportation and utilities industry, while the services industrial sector realized an increase of 118
jobs.

Historically, Yellowstone County has served as a commercial trade center for southeastern
Montana and, consequently, most jobs in the County have been related to the retail trade and service

sectors (see Table E-12, Appendix E). In 1989, farm employment in Yellowstone County comprised 2

percent of total jobs; less than either the Musselshell County or statewide percentages. Since 1980,

employment in Yellowstone County has increased 14 percent; however, most gains in employment have

been in the lower paying secondary jobs (services and retail trade), while the number of higher paying
jobs in mining, construction, manufacturing, and transportation has decreased.

Unemployment in Musselshell County has declined from a high of 10.6 percent in 1986 to the

present level of 7.8 percent (see Table E-13, Appendix E). The decline occurred because of the decrease

in the available labor force and the absence of any new employment opportunities. In the past, the

unemployment rate in Musselshell County has been 1 or 2 percent higher than the statewide rate, except

in the late-1970s and early-1980s when oil field activity was peaking. In Yellowstone County,

unemployment has been lower than the statewide rate since 1980, and stood at 4.8 percent in 1990.

Total personal income and earnings by industrial sector for the State of Montana, and Musselshell

and Yellowstone counties are detailed in Table E-14, Appendix E. In 1989, earnings totalled $29.3

million in Musselshell County and were dominated by earnings from farm, transportation and utilities,

services, and government jobs. Earnings from mining activities, including oil and gas exploration, have

declined from 15 percent of total personal income in 1980 to the present level of 4.5 percent. During

this same period, farm earnings increased from $1.7 million to $5.5 million. In Yellowstone County,

the major source of earnings was the services sector, with slightly over 20 percent of total personal
income attributed to this secondary industry.

Between 1980 and 1990, the population of Musselshell County decreased by 322 people or about
7.3 percent (see Table E-15, Appendix E). Most of the population loss in Musselshell County occurred

in Roundup; population declined from 2,116 in 1980 to 1,808 in 1990. Population changes in

Yellowstone County have closely paralleled statewide changes since 1970. The population of Yellowstone

County increased from 108,035 in 1980 to 113,419 in 1990; however, this small increase represented an
actual net out-migration over the 10-year period.
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Projections of population and economic characteristics for the area indicate growth rates similar
to those experienced between 1970 and 1990 (see Table E-16, Appendix E). Over the 20-year projection
period, the population of Musselshell County, without consideration for the proposed Project, is expected
to grow at an annual rate of 0.5 percent to 4,615 people (National Planning Association Data Services,

Inc. 1991). This projected growth is nearly identical to the 1970-90 population growth rate for the
County. By the year 2010, employment in Musselshell County is projected to increase by about 10
percent to a level of 2,052 jobs. Both employment and population growth rates of Musselshell County
are representative of a stable economy with little or no economic expansion projected. Similarly, the
outlook for Yellowstone County is reflective of little or no growth over the next 20 years. The
population of Yellowstone County is projected to grow from 113,419 in 1990 to 134,968 by 2010,
representing an approximate annual growth rate of 0.9 percent. Employment is projected to grow at an

annual rate of 1.4 percent, from 70,279 in 1990 to 92,981 by 2010.

2. Public Sector Fiscal Conditions

Property taxes are the most important source of funding for Musselshell County and annually
account for nearly two-thirds of all revenues. In Montana, property taxes are based on the taxable
valuation of a county and, in fiscal year (FY) 1992, Musselshell County had a total taxable valuation of
$6 8 million (Montana Department of Commerce 1991). In FY 1992, Musselshell County adopted an
annual budget of about $1.5 million, including $817,301 for general fund purposes. In FY 1992, the city
of Roundup had a taxable valuation of $1.5 million and an annual general fund budget of about $349,410.

Property taxes account for nearly two-thirds of Roundup's revenues.

In FY 1992 Yellowstone County, which provides services for the communities of Huntley and
Shepherd adopted a total budget of $39.9 million including about $9.9 million for general fund purposes
(Montana Department of Commerce 1991). About one-half of the budget is funded by property taxes

based on a total taxable valuation of $184.4 million. In FY 1992, Billings, the County seat of
Yellowstone County, adopted a total budget of $55.4 million. The total budget included projected general
fund expenditures of $44.0 million, based on a total taxable valuation of about $106.0 million. About
one-third of this total budget is funded through property taxes. During the same fiscal period, the town
of Broadview had an annual general fund budget of $9,974 based on a taxable valuation of $139,304.

Maintenance and construction budgets for Highway 312, U.S. Highway 87, and Montana Route
3 are the responsibility of the MDT. Musselshell County has fiscal responsibility for Old Divide Road
while Yellowstone County maintains streets in Huntley. The primary source of revenue for maintaining

State highways is the State fuel tax and gross vehicle weight (GVW) tax. Construction of State highways
also is funded by State fuel taxes; however, matching Federal funds account for about 67 percent of all
highway construction in Montana. Traditionally, Montana has received approximately 2 dollars in
Federal-aid highway funds for every dollar of Federal fuel tax collected in the State (Montana Department

of Transportation 1991).

Average annual maintenance costs for 1989-91 were $126,620 for U.S. Highway 87, $38,654
for Highway 312 and $175,320 for Montana Route 3 (Tim Morris, Montana Department of
Transportation, personal communication, March 18, 1992). The MDT does not attempt to justify whether
or not traffic, and related fuel and GVW tax on any roadway in Montana, support the cost of maintenance
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or reconstruction. Furthermore, local governments do not track maintenance costs of roadways by

location, therefore operation and maintenance costs are not available for Old Divide Road or Heath Street
in Huntley.

Local governments in Montana levy an assessment against property-taxable valuation to fund

maintenance and construction of roadways. For FY 1992, Musselshell County levied 18.158 mills to

raise $93,340 for operation and maintenance of County roads. That amount combined with $114,800 of

local government severance tax from oil and gas, and $131,330 of non-tax revenue, provided a total

Fiscal Year 1992 road fund budget of $339,470 (Sanford Haugsdal, Road Superintendent for Musselshell
County, September 24, 1992).

General fund expenditures for area school districts usually account for about two-thirds of the

school budget. Nearly all general fund-related revenues are realized through property taxation. In

attempting to equalize school budgets throughout the State, the 1988 legislature shifted the funding of

general fund budgets from local districts to State and County equalization. At present, it is the goal of

the legislature to finance about 80 percent of all school district general fund expenditures through
equalization.

In FY 1992, general fund budgets per elementary student enrolled varied from $2,690 at

Shepherd to $12,350 at Broadview (Office of Public Instruction 1991). General fund monies spent per

elementary school student were about $3,093 in Roundup Elementary School District, $3,210 in Billings,

and $2,985 Huntley. At the high school level, general fund budgets varied from $3,779 per student in

Billings to $6,914 per student in Broadview. Roundup School District budgeted $4,404 per high school

student in general funds, while Shepherd School District expected to spend $4,545 per high school

student. In this same time period, Huntley School District projected that it needed $4,620 in general fund

monies per high school student. In FY 1992, the statewide average general fund expenditures per student

were $3,058 for elementary students and $6,200 for high school students.

3. Public Water Supply, Wastewater Treatment, and Solid Waste

Municipal water for Roundup residents is obtained from 2 sources. The primary water source

originates in an abandoned coal mine on the south side of the Musselshell River and is supplemented by

water from the Musselshell River. Water is stored in 2 concrete reservoirs with a combined capacity of

3 million gallons. The water supply, pumping capability, and storage capacity of the Roundup municipal

water system are adequate for present population. The Roundup municipal wastewater treatment facility

consists of a 2-cell lagoon system. The system is well maintained, in adequate condition, and
underutilized.

The Broadview community water supply is served by 2 wells with a combined capacity of 92 gpm

(Jerry Burns, Montana Department of Health and Environmental Sciences, personal communication, July

2, 1992). Water is stored in a 21,000-galIon tank. The water system is in good condition and is

adequate to accommodate some new households and businesses. The 2-cell lagoon wastewater system

in Broadview is in good condition and could serve a larger population (Jerry Burns, personal
communication, July 2, 1992).
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Huntley receives its public water from a well and stores the water in a 18,000-gallon tank. The

capacity of the Huntley water system is low for the population served, and the community probably

should install a second well to provide a backup water source (Jerry Burns, personal communication, July

2, 1992). Individual septic tank systems are used by Huntley residents for wastewater disposal.

Solid waste collection and disposal in Musselshell County are provided by the Musselshell County

Refuse District. Refuse is picked up and hauled to the Roundup transfer station where it then is hauled

by a private contractor to the Billings landfill for disposal. The transfer station operation is functioning

below capacity. Solid waste in Yellowstone County is collected and disposed of in the Billings landfill

which, with no recycling, has adequate capacity until year 2045 (Jim Flisrand, Billings Solid Waste

Collection and Disposal, personal communication, June 30, 1992).

4. Law Enforcement and Fire Protection

Law enforcement in the area is provided by the Montana Highway Patrol, Musselshell and

Yellowstone County Sheriffs departments, and Billings Police Department. The Highway Patrol

concentrates on traffic patrol and traffic-related incidents, whereas the sheriffs departments focus on

criminal activity in Musselshell and Yellowstone counties. There are an adequate number of highway

patrol officers to serve the Billings area; however, the Roundup area needs more officers (Captain Craig

Reap, Montana Highway Patrol, personal communication, June 30, 1992; Captain Don Seyfert, Montana

Highway Patrol, personal communication, June 30, 1992).

The Musselshell County Sheriffs Department, a consolidated city (Roundup)/County agency,

provides law enforcement services for an estimated population of 4,100. Additional officers are needed

to provide adequate protection for Musselshell County residents (Sheriff Paul Smith, Musselshell County

Sheriffs Department, personal communication, June 30, 1992). The 14-bed County jail, located in

Roundup, is an antiquated facility that needs to be either renovated or replaced.

The Yellowstone County Sheriffs Department provides law enforcement for an estimated

population of 113,419 including the unincorporated communities of Huntley and Shepherd. More officers

are needed for this area (Captain Richard Brennan, Yellowstone County Sheriffs Department, personal

communication, June 30, 1992).

The Billings Police Department provides law enforcement services to an estimated population of

81,000. The department is understaffed and needs more officers to provide adequate law enforcement

services to the city (Captain John Hall, Billings Police Department, personal communication, June 30,

1992).

All fire departments in the study area, except for Billings, are volunteer organizations. The

Musselshell County Rural and Roundup Fire Department has an adequate number of volunteers and

firefighting equipment for existing demand (Duane Brewer, Musselshell County/Roundup Fire

Department, personal communication, July 1, 1992).
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The Bull Mountains Volunteers, an initial-attack firefighting unit in Musselshell County, was

organized in 1988 to provide additional fire protection in the Bull Mountains area. Although there are

enough volunteers, firefighting equipment is limited.

The Broadview and Shepherd Volunteer Fire departments have sufficient volunteers and

equipment to serve the existing population (Robby Badgett, Broadview Volunteer Fire Department,

personal communication, July 7, 1992; Laura Vanberg, Shepherd Volunteer Fire Department, personal

communication, July 1, 1992).

The Huntley Fire Department has 4 to 5 volunteers-not enough to provide sufficient fire

protection to the community (Steve Erb, Huntley Volunteer Fire Department, personal communication,

July 7, 1992). Huntley's firefighting vehicles and equipment are limited and in poor condition. In

addition, the fire department is not properly equipped to provide year-round fire protection and volunteers

are not trained to fight structural fires. Huntley and Worden fire departments share an emergency

telephone number and maintain a mutual aid agreement (Yellowstone County Planning Department 1991).

Billings has 6 fire stations to provide fire protection to various areas of the city, but, in general,

not to the rural areas surrounding Billings. Billings Fire Station #6 would respond to fires or provide

equipment in Shepherd since they maintain a mutual aid agreement with the Shepherd Fire Department

and all Billings fire stations would respond to wildland fires if requested by Montana DSL (Lonnie

Larson, Billings Fire Department, personal communication, June 30, 1992).

5. Ambulance Services

The Musselshell County Ambulance Service in Roundup provides on-the-ground ambulance

service to an estimated population of 4,100 and responds to an average of 25 emergency calls a month.

The Musselshell County Ambulance Service is staffed by an adequate number of volunteers. The

ambulances are high-mileage vehicles and probably should be replaced (Marion Ferguson, Musselshell

County Ambulance Service, personal communication, June 30, 1992).

Broadview, Shepherd, and Huntley have no ambulance service available other than Billings.

There are 3 on-the-ground ambulance and 2 air ambulance services in Billings, a sufficient number to

provide appropriate emergency care to Billings and the surrounding area.

Worden provides ambulance service to the entire Huntley Project area, including the community

of Huntley. Shepherd has a Quick Response Unit which provides immediate first aid until an ambulance

arrives at the scene (James Kraft, Yellowstone County Disaster and Emergency Services, personal

communication, October 19, 1992).

6. Housing

Year-round housing units in Musselshell County, including the Bull Mountains area, increased

9 percent between 1980 and 1990, from 1,997 to 2,183. Although the number of occupied units

remained stable through the 10-year period, vacant housing units increased by 75 percent, from 299 to

522. Rental vacancy rate was 20 percent in 1990 (U.S. Department of Commerce 1991).
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In 1990, there were 1,006 year-round housing units in Roundup, with 78 percent occupied (U.S.

Department of Commerce 1991). Three-quarters of the homes were classified as one-unit structures and

80 percent were valued at less than $50,000.

Similar to Musselshell County, year-round housing units in Yellowstone County increased

between 1980 and 1990 from 42,689 to 48,781, with vacant housing units increasing by 46 percent.

Rental vacancy rate was 10 percent in 1990 (U.S. Department of Commerce 1991). In Billings, year-

round housing units increased by 28 percent, with a 62 percent increase in vacant housing units.

The Billings Multiple Listing Service, which provides a listing of homes within a 70-mile radius

of Billings, had 519 residential listings as of June 22, 1992, of which an estimated 45 were outside of

Billings (Sue Anders, Billings Multiple Listing Service, personal communication, June 30, 1992). The

Billings housing market has been very active and fewer homes are on the market than during the last few

years (Charles Yegen, Peter Yegen Jr., Inc., personal communication, July 1, 1992; Jacque Stannebein,

Landmark Realtors, personal communication, July 2, 1992; Sue Anders, personal communication, June

30, 1992).

Rental units in the Billings area are expensive and difficult to locate. When apartments or houses

become available, they are rented almost immediately (Charles Yegen, personal communication July 1,

1992; Jacque Stannebein, personal communication, July 2, 1992).

Billings has a large supply of mobile home spaces (3,026 licensed mobile home and 353

recreational vehicle (RV) or tent spaces), while the smaller communities of Roundup (67 mobile home

and 3 RV spaces), Broadview (12 mobile home spaces), Shepherd (6 mobile home spaces), and Huntley

(14 mobile home spaces) have a limited supply (Montana Department of Health and Environmental

Sciences 1992).

Billings has many motels to provide temporary housing (2,679 licensed motel/hotel rooms),

whereas Roundup and Broadview have few (54 and 6 rooms, respectively) (Montana Department of

Health and Environmental Sciences 1992).

7. Educational Facilities

Public schools in the Yellowstone County area include Broadview, Shepherd, Huntley Project

(located in Worden), and Billings. Roundup School District is in Musselshell County. Broadview

School District is situated in 3 counties-Yellowstone, Musselshell, and Stillwater.

Roundup School District maintains 2 school buildings-Central Elementary School (kindergarten

through grade 6) and Roundup Middle/High School (grades 7 through 12). Roundup school enrollment

has remained fairly stable since 1988, decreasing from 709 students in 1988 to 689 students in 1991.

Based on current enrollment figures and new accreditation standards to become effective July 1, 1992,

the elementary school is at capacity; however, seventh and eighth grade classes could accommodate 25

additional students and high school classes could enroll 20 more students before reaching capacity

(Superintendent Jay Erdie, Roundup School District, personal communication, July 1, 1992).
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Broadview School District maintains 1 school building serving students in kindergarten through
grade 12. School enrollment of Broadview School District has fluctuated little between 1988 and 1991.
School enrollment in 1991 was 70 students in kindergarten through grade 8 and 40 in grades 9 through
12. Overcrowded conditions currently exist at Broadview School (Superintendent Dan Nelsen, Broadview
School District, personal communication, July 1, 1992).

Shepherd School District has 4 school buildings serving students in kindergarten through grade
12. School enrollment increased 7 percent between 1988 and 1991. During this period, enrollment in
the lower level grades increased, while enrollment in the high school decreased. Shepherd Elementary
Grade School is crowded even though a vacated cafe next to the school was purchased and converted into
classroom space, and the high school will near capacity within 2 years (Superintendent Calvin Spangler,
Shepherd School District, personal communication, July 2, 1992).

Huntley Project School District maintains 3 school facilities in Worden~an elementary school
(kindergarten through grade 6), a middle school (grades 7 and 8), and a high school (grades 9 through
12). School enrollment decreased 5 percent between 1988 and 1991, from 698 to 662 students. The
elementary grade school is filled to capacity, but the upper level grades could accommodate increased

enrollment even though there has been a recent increase in seventh and eight grade enrollment (Ramona
Stout, Huntley Project School, personal communication, July 1, 1992).

Billings School District #2 consists of 24 elementary schools, 4 middle schools, and 3 high

schools. Between 1988 and 1991, school enrollment remained fairly stable. In school year 1991, there
were 10,854 students in kindergarten through grade 8 and 4,723 in grades 9 through 12.

8. Human Services and Health Care Facilities

State, Federal, and County funding support social welfare services in Musselshell County. The

County-administered welfare program provides Aid to Families with Dependent Children, Food Stamps,

County Assistance (general and medical), and Medicaid. Caseloads in the Roundup office have increased
dramatically over the past couple years, growing to a higher average level than formerly experienced

during peak caseload months (January, December, and February). The current number of staff is not

adequate to dispense the required services in a timely manner (Boni Braunbeck, Musselshell County
Human Services, personal communication, June 30, 1992).

Two general practitioners, 1 dentist, and 1 optometrist provide health care services in Roundup.

Roundup Memorial Hospital is the only licensed hospital within Musselshell County. Two physicians

from Roundup and 12 physicians from Billings have doctors' privileges to provide health care services
at the hospital (Max Long, Roundup Memorial Hospital, personal communication, June 30, 1992). In

1991, the 17-bed hospital had an occupancy rate of 7.5 percent (Gary Rose, Montana Department of
Health and Environmental Sciences, personal communication, June 29, 1992).

Musselshell County Mental Health Center and Musselshell Chemical Dependency Center share
an office in Roundup. The Mental Health Center provides counseling to the chronically mentally ill.

The Musselshell Chemical Dependency Center provides out-patient counseling, referrals for in-patient
care, and mandatory classes to driving-under-the-influence offenders.
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No licensed physicians have health practices in Broadview, Shepherd, or Huntley. Billings has

308 licensed physicians employed in a variety of medical practices (Carol Norling, Montana Department

of Commerce, Professional and Occupational Licensing Bureau, personal communication, June 30,1992).

There are 2 hospitals in Billings-Deaconess Medical Center and Saint Vincent Hospital and
Health Center. The 280-bed Deaconess Medical Center had an occupancy rate of 64.5 percent in 1991,
while St. Vincent Hospital, also a 280-bed facility, had an occupancy rate of 71.0 percent in 1991 (Gary
Rose, personal communication, June 29, 1992). The Billings area also has a number of businesses

providing mental health and chemical dependency counseling.

9. Social Well-being

The social and economic character of Roundup and the surrounding area has evolved in

conjunction with ranching, coal mining, and oil production. These have been the dominant sources of
employment and income for Roundup area residents. Historically, the Roundup area economy has
followed a "boom/bust" pattern, starting with the cattle industry in the 1880s and extending through the
coal mining and oil development periods. Many area residents' social values, perceptions, and lifestyles
have been influenced by the cyclic nature of good economic times followed by economic recession.

The ways in which people identify and respond to one another in Roundup are typical of small
western towns-informal and personal. Residents know almost everyone in town and are aware of
individuals' character, occupation, and socioeconomic status. The small town atmosphere, the quiet and
predictable pace of life, and mutually supportive networks of family and friends are valued by residents.

In recent years, the Bull Mountains area has experienced an influx of people seeking the

seclusion, scenery, and relatively pristine natural surroundings of the area. Many Roundup residents have
termed these newcomers "mini-farmers" because they have purchased small acreages and have small
numbers of livestock. It is perceived by Roundup residents that Bull Mountains residents are becoming
somewhat of a social, political, and economic influence because they are organizing to reflect their
specific interests, such as the Bull Mountains Landowners Association and Bull Mountains Volunteers.

The effects of proposed mine development on the social life of Roundup and Bull Mountains

residents are apparent within the area. Some people have become polarized based upon their support or

opposition to the Project. Roundup residents tend to favor new coal development, whereas the ranchers

and Bull Mountains "mini-farmers" are perceived by Roundup residents to oppose it, even though the
majority of Bull Mountains residents reported in a survey that they were not opposed to the mine. Social
interaction between the "pro" and "anti" factions has become strained because of the relatively high
degree of emotion associated with coal development (Economic Consultants Northwest 1989).

Broadview, the smallest incorporated town in Yellowstone County, evolved as an agricultural

community and railroad loading site for agricultural and livestock commodities. Local lifestyles are

influenced by factors that affect agricultural productivity and economics, such as amount of rainfall and
market prices. As with most rural Montana communities, the agricultural lifestyle fosters strong ties

between the people and the land (Montana Department of Natural Resources and Conservation July 1974).
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Agriculture tends to produce its own subculture-work is physically hard, economically risky, and

few times of the year can an operation be left to fend for itself. Broadview residents describe factors they

like most about the area as being the quiet and small town environment, wildlife, open spaces, sparse

population, and clean, fresh air.

Passage of the Carey Land Act in 1894 led to the development of extensive irrigation projects

in the Shepherd/Huntley area, with settlers moving in to farm the land. The Huntley area was not

developed until after 1904 because the area south of the Yellowstone River was part of the Crow Indian

Reservation. Early homesteaders brought a diversity of cultures from Europe and Scandinavia and have

contributed to the ethnic history of the area.

Social life throughout the Shepherd/Huntley area is typical of rural and small town areas of

Montana. Farming and ranching families, many descendants of original settlers, provide a dominant

social influence. Lifestyles and patterns of social interaction reflect traditional values and are

characterized by strong interpersonal bonds based on shared ideas, trust, tradition, and community

activities.

Area residents value the quiet, rural environment with open spaces, clean air, and a diversity of

wildlife. Although people in the area value independence and low population density, extensive social

interchanges are important elements of their lifestyles.

According to some local residents, past use of the existing Montana Rail Link low-volume coal

loadout facility in Huntley (see Appendix B) has impacted the community. For a few months in 1990,

coal was hauled from the proposed mine area to the Huntley loadout. In a recent survey (Economic

Consultants Northwest 1991), 92 percent of the respondents indicated that they were aware that coal was

hauled to the loadout facility and 43 percent of these respondents said they were affected by the Project.

Coal dust, noise, safety of children due to increased traffic, highway deterioration, and the intrusion of

the Project into residents' daily lives were concerns identified by the respondents as a result of the

operation of the loadout facility in 1990. Since that time a group of Huntley residents has organized a

subcommittee of the Huntley Community Club to oppose the Project.

Seasonally, trucks haul sugar beets to a stockpile facility in Huntley (see Appendix B). Residents

generally have not voiced concerns about the hauling of sugar beets similar to those expressed about the

proposed coal truck traffic.

K. RECREATION

Within Roundup and the immediate vicinity, outdoor recreation facilities include a 9-hole golf

course, tennis courts, swimming pools, baseball fields, a community center (gymnasium), a large

campground with over 50 sites, and a community park. Visitor use at the campground averages 3 sites

per night but the campground fills to capacity for short periods during summer when special events draw

visitors to town (Gayna Smiedala, Roundup Chamber of Commerce, personal communication, January

30, 1992). Golf course use averages 800-950 non-members and 200-225 members, annually. Use is

light to moderate except for occasional weekends (Monty Sealy, Roundup Chamber of Commerce,

personal communication, March 4, 1992).
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The majority of Roundup and Bull Mountains residents participate in dispersed outdoor recreation

activities including hunting, fishing, camping, walking, and horseback riding. Some of these activities

take place in the Bull Mountains. However, most land in the Bull Mountains is privately owned,

providing limited access for recreational pursuits.

Sections of Federal (BLM) land are generally isolated from each other by privately-owned lands.

No federally-managed campgrounds or parks are located in this area of the Bull Mountains.

Deer harvest records indicate that hunting activities in the Bull Mountains area (Hunting District

590) have steadily increased over the past 5 years (Montana Department of Fish, Wildlife and Parks

n.d.). In 1991, 4,134 deer hunters alone generated 16,521 hunter days of recreation in the hunting

district. Elk and antelope hunting is also available to a limited extent but hunting is controlled by an

established permit system. In 1991, 130 elk hunters generated 871 hunter days. In 1991, 762 turkey

hunters in Musselshell County generated 2,235 hunter days. Big game hunting season opens about the

middle of October and runs through Thanksgiving weekend. There are both spring and fall seasons for

turkey hunting.

Fishing pressure is generally very light along the Musselshell River where most fishing occurs.

Private stock ponds also provide fishing opportunities to a limited degree (Jay Newell, Department of

Fish, Wildlife and Parks, personal communication, March 6,1992).

A total of 450 acres have been developed into 78 parks in Billings. An additional 918 acres are

yet to be developed into 4 parks outside the city limits (Gene Blackwell, Billings Recreation Division,

personal communication, January 30, 1992). Yellowstone County has developed an additional 53.9 acres

into 74 parks (Cumin Associates 1984).

Huntley operates and maintains a 6-acre community park. Development within this park includes

playground equipment, a basketball court, baseball diamond, and picnic facilities. Dispersed activities

occurring in the community involve walking, jogging, and bicycling. Many residents of Huntley are

retired and participate in these activities on a daily basis (Jim Pope, Vice President of the Huntley

Community Club, personal communication, January 30, 1992).

L. LAND USE

According to County comprehensive plans, about 1 percent of the land in Musselshell County and

about 3 percent of the land in Yellowstone County is urban or urban built-up area. The remaining land

is primarily agricultural, including rangeland, forest areas (forest cover and commercial forest), cropland,

and pastures. There are also limited areas of rural/suburban tracts. Very little of the land area of either

county is currently mined. Land in the Bull Mountains Project area is primarily forest and cropland, with

some rangeland and rural/suburban tracts.

Land uses of the proposed life-of-mine area, rail spur, and transmission line include rangeland,

cropland, coal mining, timber production, wildlife habitat, and recreation. Table III-4 provides a

breakdown of existing land uses for the proposed life-of-mine area. The proposed Huntley loadout would

be located in an existing rail-serviced industrial area.
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1. Mineral Resource Development

PM Mine is currently permitted to mine coal in the western portion of the proposed life-of-mine

area. Appendix B provides a full description of the PM Mine. Adjacent to the southeast is the reclaimed

Meridian test pit area (see Figure B-l, Appendix B). The PM Mine and Meridian coal test pit cover

about 202 acres of land, or 1.9 percent of the total life-of-mine area. About 71 acres of this land are

currently used for livestock grazing.

2. Public Utilities

The only utility lines in the proposed life-of-mine area are those that serve the few scattered

residences, ranches, and the PM Mine. There are no major transmission or pipelines in the proposed life-

of-mine area.

The proposed 69 kV Fergus Electric Company power transmission line, planned to serve the

proposed mine, can be divided into 2 sections. The first is a 10-mile upgrade from the Montana Power

Company substation at Roundup, south to the South Roundup substation. The second is a 7-mile

extension from the South Roundup substation south and east to the proposed mine (see Figure 1-2). The

first section is located in an existing easement that generally parallels U.S. Highway 87. The second

section follows U.S. Highway 87 south for 2 miles then traverses a combination of agricultural,

timberland, and grasslands to the mine area.

There are 2 oil and gas pipelines that cross the proposed rail spur right-of-way from northwest

to southeast. The first is located about 8 miles east and the other 16 miles east of the west terminus of

the rail spur. The first easement is owned by Continental Pipeline Company and the second by Glacier

Pipeline Company.

One power transmission line tower, owned by Montana Power Company, is located adjacent to

the rail spur about 4 miles east of its west terminus. From this point, the transmission line runs eastward

along the rail spur's south right-of-way line for about 2 miles.

TABLE III-4

Bull Mountains Mine No. 1 Life-of-Mine Area

Land Use Acreages

ACREAGE PERCENT OF

OCCUPIED TOTAL AREA

1. Residential/fish and wildlife habitat/

recreation 438 4.0

2. Cropland/grazing land 17 0.2
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Table III-4 (continued)

ACREAGE

OCCUPIED

9,944

262

PERCENT OF

TOTAL

91

2

AREA

.6

.4

21

109

_J5

10,856

0.2

1.0

-QA

100.0

3. Grazing land/fish and wildlife habitat/

recreation

4. Special-use pasture/fish and wildlife

habitat/recreation

5. Grazing land/fish and wildlife habitat/

industrial/commercial 50 0.5

6. Special-use pasture/fish and wildlife

habitat/industrial/commercial

7. Industrial/commercial

8. Developed water resources

Source: Meridian Minerals Company 1989-1992.

3. Livestock Grazing/Agricultural Land

Approximately 10,294 acres, 94.8 percent of the life-of-mine area, are used for livestock grazing,

mainly cattle and some horses. About 17 of these acres, north of the PM mine, are primarily used to

grow alfalfa or wheat and are used secondarily as grazing land. Although there are no areas set aside

solely for use as wildlife habitat, 10,715 acres of the life-of-mine area do provide wildlife habitat (see

Table III-4). There are a total of 49 springs in the life-of-mine area. Four of these, Busse, Cold Water,

Litsky, and Black Canyon are highly important to livestock grazing and wildlife, 14 are moderately

important, 24 have a low importance, and 7 have a negligible importance (see Table 1II-3).

The proposed rail spur traverses a variety of agricultural uses. About 10 and one-fourth miles of the

east end is primarily grazing land with ponderosa pine cover. The remaining right-of-way is primarily

fields of small grains, hay, wheatgrass lowlands, alkali/salt grasslands, and conservation reserve lands.

Conservation Reserve lands are lands that have temporarily been set aside under the Federal Conservation

Reserve Program (CRP). The CRP is in effect to help owners and operators of eligible cropland

conserve and improve soil and water resources by removing highly erodible or other eligible cropland

from production. The CRP also curbs the production of surplus commodities, thereby increasing

commodity prices received by farmers, improving water quality by reducing soil erosion, reducing
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sedimentation in streams and along roadsides, and enhancing fish and wildlife habitat. The owner and/or
operator of the land is compensated for keeping the land out of production for the term of the agreement.

4. Other Land Uses

A portion of a dispersed housing subdivision, about 438 acres, is located in the north portion of
the hfe-of-mine area. The subdivision is being developed by Yellowstone Basin Properties, Inc. About
one-third of the available parcels have been sold; however, only 1 house has been built to date. There
are several scattered, rural residences within one-half of the proposed 69 kV transmission line and the
hfe-of-mine area. The proposed rail spur right-of-way would come within 300 to 400 feet of 2 ranch
houses, and within one-fourth to one-half mile of several others.

The proposed Huntley loadout would be located in a rail-served industrial area in the southeast
portion of Huntley (see Figure B-2). A sugar beet loading facility, rail yard, and grain elevator are
immediately adjacent to the proposed loadout site. There are residential areas to the northeast, north, and
northwest of the proposed site. The closest residence is within 500 feet of the site. To the west, within
1,000 feet of the proposed loadout, is the urban area of Huntley. Detailed descriptions of existing
facilities and operations are in Appendix B.

M. VISUAL RESOURCES/AESTHETICS

The Bull Mountains area is characterized by wooded rolling hills and low mountains (the highest
is Dunn Mountain with an elevation of about 4,750 feet) and open, flat, grass- and farmlands. In general,
the region is a mix that combines areas with some outstanding visual features and some that are fairly
common to the region. There are some areas of extensive cultural modifications including Roundup and
Broadview, the PM Mine, Meridian's coal test pit and agricultural fields.

The proposed life-of-mine area is composed of hills and low mountains, interspersed by gently
sloping valleys, with some upland grasslands, hayfields, ponderosa pine and rock outcroppings. There
is a mixture of outstanding visual features, some that are common to the region, and some extensive
modifications. The PM Mine has disturbed about 101 acres. The Snowy, Big Horn, Pryor, Beartooth
and Crazy mountains are visible from Dunn Mountain, the highest point of the Bull Mountains (over 1
mile south of the Musselshell-Yellowstone county line). The Crazy and Beartooth mountains are about
100 miles distant.

The proposed 33-mile rail spur runs from the proposed mine, on the east end, in a generally
southwesterly direction to the Burlington Northern mainline, about 2 miles south of Broadview. A 6,800-
foot siding would parallel the mainline south of its junction with the rail spur. The rail spur right-of-way
varies from 150- to 500-feet wide and traverses land ranging from wooded hills and grassy valleys with
some small, steep-sided canyons on the east end, to flat, open fields and lowlands on the west end. The
east end is a mix of some outstanding visual features with some common to the region, while the west
end is composed of features that are subtle, with little contrast, and common to the region.

The proposed transmission line would include 10 miles of upgraded line located in an existing
easement that runs from Roundup, south to the Roundup substation, and 7 miles of newly-constructed
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line in a 50-foot right-of-way running south and east from the Roundup substation to the proposed mine.
The line would travel through rolling hills and valleys with mixed pine and grasslands.

The Huntley loadout is located at an existing rail-served industrial area in the southeast corner
of Huntley adjacent to a sugar beet stockpile and loading area, grain elevator, and the Montana Rail Link
tracks There are residential areas to the northeast, north and northwest; the closest residence is about
500 feet from the proposed facility. The scenic quality of this area has been substantially impacted by

cultural modifications.

All of the proposed facilities are located in areas whose visual/aesthetic features are a mix of
some outstanding and some common features and areas whose features are fairly common to their
physiographic region. There are no areas of special, critical, or unique scenic significance, and no
national landmark sites on any of the proposed mine facility sites.

N. CULTURAL RESOURCES

1. Prehistoric and Historic Resources

Prehistoric resources are physical properties resulting from human activities predating written
records identified as either isolated artifacts or sites. Sites contain concentrations of artifacts (e.g., stone
tools and ceramic shards), features (e.g., campfires and tipi rings), and plant and animal remains
Depending on their age, complexity, integrity, and relationship to one another, sites may be important
and capable of yielding information about past cultures and settlement patterns. Prehistoric site types

in the Bull Mountains area include campsites, cribbed log structures, limited activity sites, rock art, rock

cairns and quarries, and workshops.

Historic resources consist of physical properties that postdate the existence of written records and
include architectural structures (e.g., log cabins, dams, and bridges) and archaeological features such as
foundations, trails, and trash dumps. Such resources may have research potential in the same manner
as prehistoric sites, but historic sites are more often considered important because of their association with
important historical persons or events, or as examples of distinctive architectural styles.

The active disturbance area, including the facilities area, haul roads, and the railway corridor,
was surveyed at a high-intensity (Class III) level. The balance of the life-of-mine area was surveyed for
rock art and standing structures since controlled subsidence should not materially disrupt subsurface
materials Steep slope areas where subsidence could disrupt subsurface deposits have been identified^
These will be surveyed at the Class III level in advance of mining and any new sites evaluated and

mitigated as required.

Thirteen sites (10 lithic scatters, a homestead, a stone circle site and a prehistoric/historic site)
have been found in the proposed life-of-mine area (Rood 1990; Tetra Tech, Inc. 1991). Five prehistoric
lithic scatters and the stone circle site were recommended as potentially National Register of Historic
Places (NRHP) eligible pending additional testing (Rood 1990; Tetra Tech, Inc. 1991). Seven sites have
limited research potential and are not considered eligible for the NRHP.
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Several additional sites have been located throughout the life-of-mine area but have not been fully
recorded or evaluated for NRHP eligibility. Other undiscovered sites doubtless occur within the lifoof-
mine area. Some of these will probably prove to be NRHP eligible. Areas with the highest probability
for prehistoric and historic sites would be near springs, or along ridge tops with southern or eastern
exposures (Rood 1990). Except in the steep slope areas noted above, no disturbance of these sites is
anticipated.

Sixteen prehistoric lithic scatters, 23 historic sites (a school site, 13 homesteads, and 9 trash
scatters) and 1 prehistoric/historic site have been found in and around the proposed rail spur corridor
(Pool 1991; Tetra Tech, Inc. 1991). Thirty-one of these sites (13 prehistoric lithic scatters and 18
historic sites) have been recommended NRHP eligible or potentially eligible pending additional testing
or archival research. Eight sites have limited research potential and are not considered NRHP eligible.

No prehistoric or historic sites have been found along the proposed transmission line corridor or
the Huntley loadout facility (Husted 1989; Wood 1990).

2. Native American Resources

Native American (traditional) resources are sites, areas, and materials important to Native
Americans for religious or heritage reasons. Sensitive resources may include some types of prehistoric
sites, features and artifacts, contemporary sacred areas, traditional use areas (e.g., native plant habitat)
and sources for materials used in the production of sacred objects and traditional tools.

Native American groups with traditional ties and concerns in the Bull Mountains area include the
Crow, Blackfeet, GrosVentre, Sioux, Northern Cheyenne, Assiniboine, Shoshone, and Arapaho. Several
areas that may contain resources sensitive to these groups have been located in the area. Sensitive site
types may include vision quest sites, large rock features, rock art sites, burials, ceremonial structures
and dance grounds (Deaver 1986). Sensitive places in the area may include mountain peaks or springs'
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CHAPTER IV

ENVIRONMENTAL CONSEQUENCES

This chapter contains the Agency's analysis of probable impacts to the human environment that

would result from construction and operation of the proposed Bull Mountains Mine No. 1, its coal

transportation system, and associated support facilities (the Project). It also contains the analysis of

probable cumulative impacts that would result from adding the proposed activities to other existing and

reasonably foreseeable activities in the Billings-Huntley-Roundup-Broadview area.

In order to perform the impact analysis contained in this chapter, certain assumptions were made.

The following assumptions are for the purpose of this analysis only. They were not intended to be the

final projection of future activities that may or may not materialize in the area over the next 44 years.

A. IMPACTS OF ALTERNATIVE 1

1. Assumptions for Alternative 1

Assumptions used by the Agency to perform the impact analysis for Alternative 1 include:

• The permit application package submitted by Meridian for operations associated with Bull

Mountains Mine No. 1 with conditions attached, is in compliance with Montana Strip and

Underground Mine Reclamation Act (MSUMRA) and other applicable State and Federal

laws.

• Mining and reclamation technology would not change substantially throughout mine life.

• Labor, equipment, and/or market shortages/surpluses would not materially change

projected levels of development.

• Impacts to coal supply or demand (regional or otherwise) are beyond the scope of this

EIS.

• The life of the mine would be 44 years: 3 years for pre-mining development, equipment

erection, and limited coal production; 30 years for active mining; 1 year for facility

demolition and final reclamation; and a minimum of 10 additional years for bond release

after seeding, fertilizing, irrigation, or other work to ensure revegetation was complete

(see Table 1-2). The life of the temporary loadout at Huntley would be 3 years: 2 to 3

months for upgrading the facility, 24 months for active loadout operations during early

development at the mine, and 6 to 9 months for facility demolition, final reclamation, and

bond release. The life of the rail spur would be 34 years: about 2 years for

construction, 30 years for use during active coal hauling, and 1 year for decommissioning

and limited reclamation. The term of the construction and operation activities considered

in the cumulative analysis would be as specified in Appendix B.
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• The Project as described in Appendix A would be initiated in early-1993.

• Reclamation would be initiated when an area was no longer needed for either mining or

production operations. No reclaimed acres would be available for postmining land use

until the end of mine life. Postmining land use at the Hunlley loadout would begin after

final bond release.

• The local short-term impacts of the Project are those that would occur during the period

from premining development through bond release (i.e., 44 years at the mine and 3
years, including 24 months of loadout operation, at the Huntley loadout). Long-term

impacts of the Project are those that would persist beyond final bond release. For

construction and operation activities considered in the cumulative analysis, short-term

impacts are those that occur during the term of the respective activities. Long-term

impacts are those that would persist beyond the terms of these activities as indicated in

Appendix B.

• An irreversible and irretrievable commitment of resources would occur when resources

were either consumed, committed, or lost as a result of the Project.

The commitment of a resource would be "irreversible" if the Project started a "process"

(chemical, biological, and/or physical) that could not be stopped. As a result, the
resource, or its productivity, and/or its utility would be consumed, committed, or lost

forever.

Commitment of a resource would be considered "irretrievable" when the Project directly

eliminated the resource, its productivity, and/or its utility for the life of the Project.

• Qualitative terms are used to describe anticipated magnitude of impacts and, where

appropriate, anticipated importance of impact to the human environment. The terms

"major," "moderate," "minor," and "negligible" describe magnitude.

"Significant," "potential to become significant," and "insignificant" describe importance.

Impacts are assumed to be insignificant unless identified otherwise.

• Cumulative impacts are defined as collective impacts of the Project when considered in
conjunction with other past, present, and reasonably foreseeable activities. (These

activities are described in Appendix B.) Cumulative impacts can result from individually

minor but collectively significant actions taking place over a period of time.

• The geographical limits for the analysis of probable impacts in this EIS primarily
encompass the life-of-mine area, the railroad corridor, the powerline corridor, areas

designated for hydrological mitigation outside the life-of-mine area, and the life-of-

operation areas for associated development facilities located in the Billings-Huntley-
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Roundup-Broadview area. Where larger geographical limits were established to allow

for required analyses and assessment of impacts, a description follows:

Geology. The geologic study area is a region within the Bull Mountains basin defined

by surface outcrops of the Fort Union Formation, specifically, the Tongue River

Formation.

Vegetation. For the rail corridor, the study area included a 1- to 2-mile band along the

30-mile corridor. This area encompasses about 40,000 acres.

Wildlife. The wildlife study area includes the proposed life-of-mine area plus a 3.2 km

(2 mile) buffer zone. This larger area was intended to reflect the limits within

which wildlife would be influenced by a fully developed project. For the rail

corridor, the study area included a strip of land about 1 and one-half to 2 miles

wide along the entire corridor.

Transportation. The study area is bounded by existing highway systems and the

proposed rail spur in Musselshell and Yellowstone counties. Roadway segments

defining the study area are: Fatting Creek Road, Old Divide Road, U.S.

Highway 87, Highway 312, Montana Route 3, and Heath Street in Huntley.

Socioeconomics. All of Yellowstone and Musselshell counties, the incorporated

municipalities of Roundup, Billings, and Broadview and the unincorporated

communities of Shepherd and Huntley are included in the study area.

Recreation. For recreation, the study area is bounded by Roundup on the north and

Billings on the south with the proposed mine and Broadview being the east and

west boundaries, respectively. In general, the study area encompasses a radius

of about 50 miles.

Visual Resources. The visual study area includes all lands within 5 miles of, and with

a direct line-of-sight to, mine-related facilities and activities.

• The employment assumptions for the economic analysis include: Meridian would be able

to hire 75 percent of the direct mine-related employment from the available work force

in the Billings labor market area, which includes Roundup, Broadview, Huntley, and

Shepherd.

• An employment multiplier of .45 represents the number of secondary jobs created for

each direct mine-related job.

• Ninety percent of all secondary employees would be hired locally.
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• Demographic assumptions include: The average family size for mine-related employees

would be 3.1 persons per family while secondary and construction employees would have

an average family size of 2.1 persons per family.

• In-migrating workers would relocate within the study area as follows:

Seventy-four percent to Billings.

Thirteen percent to Roundup.

Seven percent to rural Yellowstone County.

Six percent to rural Musselshell County.

• Forty-five percent of the in-migrating children would be enrolled in grades kindergarten

through 8th grade, 19 percent would be enrolled in high school, and 36 percent would

not be enrolled in school.

• Income assumptions include: The average annual salary for jobs directly related to mine

activities would be $33,309. The average annual salary for secondary workers would be

$15,397. Both of these averages are based on the statewide average salary paid to

mining and service sector employees in 1990.

• Fiscal assumptions include: Local government mill levies would remain at 1990 levels

for the life of the mine. State funding and equalization for local school districts would

not change for the life of the mine.

• The contract sales price of coal would average $15 per ton (1989 dollars) for the life of

the mine.

2. Air Quality

a. Impacts to air quality in and around the surface facility complex from mining-

related activities.

Major emissions during the construction, mining, and reclamation phases of the Project would

be from generation of fugitive dust. The principal sources of fugitive dust would be from activities

related to: land clearing; earthmoving; drilling and blasting; truck and/or train loading operations; wind

erosion from coal, soil, and spoil stockpiles and conveyors; coal-handling operations; and vehicle traffic

on unpaved haul roads. Dust generated from these open sources is termed "fugitive" because it is not

discharged to the atmosphere in a confined flow stream (e.g., stack, chimney, or vent).

The air quality impact of a fugitive dust source depends on the quantity and drift potential of the

dust particles injected into the atmosphere. The larger dust particles settle out near the source (often

creating a local nuisance problem), while a considerable amount of fine particles are dispersed over much
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greater distances. Theoretical drift distances, as a function of paniculate diameter and mean wind speed
have been computed for fugitive dust emissions. For a typical wind speed of 10 miles per hour (MPH)'
particles larger than 100 micrometers Gun) are likely to settle out within 20 to 30 feet from the source
(For comparison, a human hair has a thickness of 100 Mm.) Particles 30 to 100 jun, depending on the
extent of atmosphere turbulence, are likely to settle within a few hundred feet. Dust particles smaller
than 30 urn are generally recognized as emissions that may remain indefinitely suspended.

Current State and Federal ambient air quality standards for paniculate matter include only
panicles with a diameter less than or equal to 10/un (PM10) because those are the particles that penetrate
into the windpipe, upper lung, and deep lung (alveolar) regions of the respiratory tract Even though the
biological response of individuals differs, particle penetration to these areas poses the greatest health risk
Because of the low risk of adverse health impacts from deposition of larger particles in the respiratory

LTK !?Td PartideS °Ver 10/tm W6re eldd fr h dd
p deposition of larger particles in the

n h!?TbTd' PartideS °Ver 10/tm W6re eXClUd6d fr°m thC Standard- Montana PM'o standardsh!?TabT

Other pollutant emissions would include exhaust emissions from diesel-powered construction
equipment, trucks, and other motor vehicles, and stack or ventilation emissions from the mine boiler
and coal preparation and clean coal processing plant. Pollutants from these sources would include carbon
monoxide (CO), nitrogen oxides (NOJ, sulfur dioxide (SOz), and particulates (PM10).

Maximum Project-related 24-hour average PM10 impacts near the life-of-mine boundary during
fiill coal production would range from about 3 to 79 /*g/m3. These PM10 concentrations equate to Total
Suspended Paniculate (TSP) concentrations of about 5 to 132 Mg/m\ These maximum concentrations
are higher than concentrations typically found near the boundary. Greater impacts would occur on days
that have light winds and poor dispersion conditions (temperature inversion). These conditions normally
occur during winter in the early morning hours. Annual PM10 impacts at the Iife-of-mine boundary would
range from 0.2 to 7 /ig/m3.

Total 24-hour average PM10 impacts (Project concentrations plus background concentrations)
would range from 56 to 132 /ig/m3 near the life-of-mine boundary. Annual PM10 concentrations would
range from about 9 to 16 /xg/m3. These concentrations would be well below Montana PMin Ambient Air
Standards (see Table III-2).

Air quality would occasionally be degraded by Project paniculate concentrations in excess of the
allowable 24-hour average Prevention of Significant Deterioration (PSD) Class II incremental TSP
concentration of 37 /ig/m3. Particulate increment requirements are not applicable for the mine because
estimated particulate emissions would be about 115 tons per year. A PSD permit would be required only
if there were annual emissions of 250 tons or more from mining operations.

Gaseous pollutant concentrations (NO2, CO, SOJ would not exceed Montana Ambient Air
Standards and air quality degradation by NO2 and SO2 would be less than the applicable PSD Class II
incrementsincrements.

In order to minimize air quality impacts from particulates, the following dust controls would be
used, (for additional details, see Appendix A):
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T'ti'sTed'toui'dbe limited to 25 MPH on all roads within the mine property;

^tSrr^e dus, emission, would ,

after they were established.

b. tapac* .o air «ua.i.v along and around the rail spur from mining-related actmUes.

Direct emissions would result from —ion^=iX^E
reclamation activities. Fugitive dust ^"^^"J^^st emissions would come from the coa. cars when
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since that is where most of the rail spur ^ld^°^
fuel combustion in stationary sources, p^
transportation category includes automobiles truckJ
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County pollutant burden.
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EmissiOns include those from

and industrial processes. The
Burli Northern trains).
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from ^e proposed Project would be on y

would each add about 4 percent to the

pollutamToncentrations would return to near background levels.
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TABLE IV-1

Comparison of Rail Spur Construction and Coal Train Operations

Pollutant Emissions With Musselshell County Emissions

Mussel shell

County

Emissions111
Pollutant (Ib/tfay)

Rail Spur

Construction

Emissions121

(Ib/day)

X Increase in

County

Emissions

Coal Train

Emissions121

(Ib/trip)

X Increase in

County

Emissions

CO

NO, as N02

SO, as S02

Particulates

12,707

3,616

395

109,425

81.6

134.1

15.5

1,058131

0.64

3.6

3.8

0.96

87.9

250

38.5

16.914'

0.69

6.5

8.9

0.02

Notes: '"Source: National Emission Data System (Farrel 1992).
'''Emission factors: EPA Document AP-42 (EPA 1985).
"'includes exhaust and fugitive dust emissions.
l4l0oes not include coal dust.

Operation of coal trains would produce an increase in County SO2, NO2, and CO pollutant
burdens and temporary increases in downwind concentrations of pollutants emitted in the exhaust of the
diesel locomotives (see Table IV-1). At a residence located 500 feet from the railroad spur, these
concentration increases would be brief, and concentrations would quickly return to background levels.

Even though some coal dust would be blown from coal trains, it was not possible to quantify the amount
because emission factors have not yet been determined for dust blowing from coal trains.

In the Broadview area, the addition of 1 train per day to traffic currently on the Burlington
Northern mainline would not cause an appreciable change in local pollutant concentrations.

During reclamation, emissions from the equipment and vehicles used to remove the ties, rail, and
ballast would produce some fugitive dust and diesel exhaust emissions. These would produce some
temporary increases in concentrations, up to a few hundred feet downwind.

During construction of the rail spur, construction areas would be watered to minimize fugitive
dust emissions. Regular preventive maintenance would be performed to minimize gaseous pollutant
emissions from the construction equipment and other vehicles due to engine problems. Good maintenance
practices would also be used on the diesel locomotives.

The Agency concludes that impacts to air quality along and around the rail spur from mining-
related activities would be minor over the short term and negligible over the long term.
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c. Impacts to air quality from truck haulage of coal on U.S. Highway 87, Highway 312,

and Heath Street.

Haul trucks would enter U.S. Highway 87 at its southern intersection with Old Divide Road
They would follow U S. 87 south to the intersection with Highway 312, then east along Highway 312
to Huntley. In Huntley, trucks would proceed south along Heath Street. These are all paved roads.

Direct air emissions would come from coal truck exhaust, paniculate matter from wear of
bearings and brake linings, abrasion of tires against the road surface and fugitive re-entrained traffic dust.
Re-entrained fugitive dust consists primarily of common sand and soil, mostly tracked or deposited onto
the roadway by vehicle traffic. Some of the direct emissions may settle to the roadway surface to be re-
entrained Re-entrainment rates are higher if the pavement surface has deteriorated. Some coal dust
would escape during transport but could not be quantified since emission factors for coal dust from truck

haulage were not available.

Daily emission rates for CO, NO,, hydrocarbons (non-methane), and re-entrained dust are
presented in Table IV-2. The percentage increases in Yellowstone County pollutant emissionsthat would
result from hauling coal over the paved roads would be 0.1 percent or less (see Table IV-2). These small
increases in pollutant emissions would contribute very little to the overall pollutant burden in Yellowstone

County.

Local pollutant concentrations a few hundred feet downwind of the highway would increase
briefly when a coal truck passed. These higher concentrations would quickly return to background levels

after the exhaust plume passed a given downwind location.

TABLE IV-2

Comparison of Coat Truck Pollution Emissions
Uith Yellowstone County Emissions

Pollutant

CO

NOX

Hydrocarbons

Participates

Yellowstone County11'

(Ib/day)

192,060

96,263

66,690

208,904

Project Coal Truck

Emissions

(Ib/day)121

177.0

138.8

36.4

99.813'

X Increase in

County Emissions

0.09

0.14

0.05

0.05

Note- '"Source: EPA National Emission Data System, 1988 (Farrel 1992).
"'Emission factors from EPA document AP-42 (EPA 1985).
|31Re-entrained dust and exhaust particulates; coal dust from trucks not included.

Sometime after 1993, a 6.2 mile section of U.S. Highway 87, several miles south of the south
end of Old Divide Road, is scheduled for reconstruction (see Appendix B). During the year of
construction, cumulative traffic and truck traffic emissions downwind of this section of the highway would
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be higher than other areas adjacent to the haul route. The cumulative air quality effects would end upon
completion of construction.

Coal dust emissions from haul trucks would be minimized by using tarps and/or special trailer
designs, and limiting trucks to a maximum 15 mph on Heath Street in Huntley. Truck haulage would
last for a 2- year period, after which pollutant concentrations would return to previous levels.

The Agency concludes that impacts to air quality from truck haulage of coal on U.S. Highway
87, Highway 312, and Heath Street would be minor to moderate over the short term and negligible over
the long term.

d. Impacts to air quality in and around the Huntley area from construction, operation,
and reclamation of the Huntley loadout.

Construction activities related to expansion of the Huntley loadout would produce fugitive dust
and exhaust pollutants. During construction, pollutant emissions, especially fugitive dust, would move
downwind and cause temporary increases in ambient concentrations a few hundred feet from the site.

Two major types of poliutant emissions, fugitive dust and coal dust, would come from operation
of the loadout facility. Fugitive dust would be produced by truck travel on unpaved haul roads within
the facility. Coal dust would be generated by coal dropping from trucks into bins, wind erosion from
the stockpile and open conveyors, coal dropping from conveyors onto the stockpile and into rail cars, and
bulldozing the stockpiles. Direct emissions of CO, NOX, and particulates would occur from diesel
equipment, trucks, and locomotives.

Predicted ambient pollutant concentrations, including Project impacts, background concentrations,
and combined total concentrations are presented in Table IV-3. Table IV-4 describes the location of air
quality monitoring receptors.

The predicted concentrations represent maximum values which would usually occur during the
early morning hours when the winds are light and pollutant dispersion is at a minimum (temperature
inversion). These worst case meteorological conditions usually occur during the winter and early spring.
The average or typical concentrations would be lower than the values shown in Table IV-3. None of the
total concentrations would exceed the Montana Ambient Air Quality Standards.

The maximum 24-hour PM10 concentration (37.6 /ig/m3), resulting from Project operations,
indicates that the degradation of air quality would occasionally exceed the allowable PSD increment. The
PM10 concentration of 37.6 /xg/m3 equates to a TSP concentration of about 63 /xg/m3. This concentration
would be about 1.7 times the allowable PSD increment of 37 /xg/m3. None of the other Project pollutant
concentrations would exceed the PSD Class II increment. PSD permit requirements would not be
applicable to the facility because the estimated particulate emissions would only be about 12 tons per year.

Reclamation of the Huntley loadout would produce some fugitive dust and diesel exhaust
emissions. Ambient pollutant concentrations would increase a few hundred feet downwind of the facility,
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during reclamation operations. Once reclamation was completed, pollutant concentrations would return

to background levels.

In addition to pollutant emissions from the loadout, fugitive dust and exhaust emissions would
occur from regular train traffic passing through the Huntley area, and from operation of the Huntley
sugar beet loading site and grain elevator (see Appendix B). Sugar beets are stockpiled during October
and hauled to the factory from October through January. Peak pollutant emission rates would occur in

October with somewhat lower rates from November through January. Pollutant concentrations resulting
from the combined operation of the 2 facilities would result in greater downwind air quality impacts from

October through January.

TABLE IV-3

Summary of Predicted Maximum Ambient Concentrations

for the Huntley Loadout Compared to Ambient Air Quality Standards and PSD Increments

Polluta

NO,

CO

Averaging

24-hour

1-hour

1-hour

8-hour

Receptor

Identification1

2

3

1

3

1

1

Project

Contribution

37.6

6.8

95.0

0.4

99.3

9.4

Background

Concentration121

41

14

20

2

1,100

770

Total

Concentration

79

21

115

2

1,199

779

Montana

Standard

(jig/a3)

150

50

565

100

26,300

10,000

PSD Class II

Increment

37 (TSP)

19 (TSP)

*

25

*

*

Note:' See Table IV-4.

2 Source: Coenenberg 1992 and Urone 1976.

* No ambient PSD increment established by EPA.

To minimize fugitive dust emissions, a water spray system would be installed on the access roads and
the coal stockpile (see Roads and Railroads, Appendix A). Coal would be transferred out of the pile by
belt-conveyor through a reclaim tunnel. A flexible chute would help control coal dust emissions as the
coal fell into rail cars. After the 2-year period of loadout use, pollutant concentrations would return to

previous levels.
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TABLE IV-4

Location of Air Quality Monitoring Receptors

Shown in TABLE IV-3

Receptor

Identification Map Description

1 About 700 feet west of the center of the proposed loadout facility,
near Northern Avenue.

About 650 feet southwest of the center of the proposed loadout
facility, near the grain elevator.

About 1000 feet northeast of the center of the proposed loadout
facility near the Heath Street intersection.

The Agency concludes that impacts to air quality in and around the Huntley area from
construction, operation, and reclamation of the Huntley loadout would be minor over the short term and
negligible over the long term.

3. Geology

a. Impacts to the stability of slopes and sandstone cliffs in and around the life-of-mine
area from mining-related subsidence.

Effects of subsidence from the proposed Iongwall mining in the Bull Mountains can be described
by 3 impact zones (Appendix C). The fragmented zone, which would fracture and collapse, is expected
to begin immediately above the active mining area and extend up to 140 feet above that area The next
zone, the fractured zone, is expected to extend 400 to 600 feet above the fragmented zone and would
fracture and deform. The deformation zone extends upward from the fractured zone to the surface. In
the deformation zone, the ground would be expected to deform without fracturing; cracks could develop
at the surface. Most surface cracks are expected to weather and close during the first 2 years following
subsidence.

Surface effects of subsidence depend on characteristics of the overburden as well as depth of
mining below the surface, height of coal seam removed, mine layout, and mining direction. Meridian
proposes to remove 13.5 feet of coal, and maximum subsidence is predicted to be 9.5 feet (Agapito and

Maleki 1989; Allgaier 1988). The trough of subsidence (see Figure C-3) predicted for the proposed
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mining area would be deepest at its center, graduating to little or no subsidence at the ultimate boundary

of coal removal.

Throughout a particular subsidence trough, slope failures and toppling of sandstone cliffs may

occur. Slope instability and failure, rock toppling, and alteration to topography and drainage patterns

have the greatest potential to occur where steep slopes, weathered materials, and unstable structural

conditions exist over the subsidence trough.

Subsidence-related failures would accelerate the slower, natural processes of weathering, erosion,

sloughing, and toppling in the area. Where mountains and hills overlie mining, and overburden is thick,

surface effects of subsidence would be expected to be most evident at the bases and edges of steep slopes.

Eventually, slopes would stabilize and natural conditions would determine the extent to which toppling

and sloughing would occur in the future.

The Agency concludes that impacts to the stability of slopes and sandstone cliffs in and around

the life-of-mine area from mining-related subsidence would be minor over the short term and negligible

over the long term.

4. Topography

a. Impacts to topography of the surface facility complex from construction, mining,

and reclamation activities.

Activities associated with construction and operation of the Project would impact the landscape

and topography of the life-of-mine area. Elevations in a portion of the area of the existing PM Mine,

near the portal, would rise about 60 feet as the result of backfilling and grading the existing open pit high

wall. In the main facilities area, postmining topography eventually would be similar to adjacent

premining topography. Flat areas expanded during mining would have runoff controlled through

sediment ponds. Planned reclamation would restore the main facilities area and roads to approximate

original elevations and contours, while maintaining topographic diversity (see Waste Disposal Area,

Appendix A).

Filling the waste disposal area (WDA) would change the existing valley into a gentler mountain

slope (see figures A-10 and A-l 1, Appendix A). Postmining topography in the WDA would rise from

0 to 140 feet as a result of filling from mining activities. Slopes, slope construction, and revegetation

would be designed for maximum stability and the new drainages, channels, and floodplains in the WDA

would be designed to pass runoff at velocities that would not cause erosion (see Storm Water and

Sediment Control Facilities, Appendix A). During filling, topography would be interrupted by abrupt

benches and incomplete slopes as the waste material was deposited and compacted. After filling, some

benches would still be present on the face but postmining topography would generally blend with adjacent

undisturbed topography.

The Agency concludes that impacts to topography of the surface facility complex from

construction, mining, and reclamation activities would be moderate to major over the short term and
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minor to negligible over the long term. In the WDA, there would be an irretrievable loss of
topographical diversity.

b. Impacts to topography in and around the life-of-mine area from mining-related
subsidence.

Mining-related subsidence has the greatest potential to alter drainage patterns and impact slope

stability where steep slopes, weathered materials, and unstable geotechnical conditions overlie the

subsidence trough. The lowering of ground surface, sloughing of slopes, and related filling of drainages

and alteration of drainage patterns, would be most evident around the bases of hills and mountains.

Sloughing of slopes related to subsidence, and resulting changes, are an acceleration of natural
topographic change in the life-of-mine area.

The Agency concludes that impacts to topography in and around the life-of-mine area from

mining-related subsidence would be minor over the short term and negligible over the long term.

c. Impacts to topography along the rail spur from construction and reclamation

activities.

Construction of the proposed 33-mile rail spur would introduce a permanent change in topography

along the majority of the 150- to 500-foot wide right-of-way. Extensive cuts-and-fills would be necessary

to meet the needs of the design grade. In addition to the elevated railbed, numerous road crossings, road

relocations, and bridges would impact local topography during mine operation.

During proposed reclamation, rail ties and ballast would be removed, and the railbed would be

abandoned in place throughout much of the 33-mile length. The abandoned, elevated railbed, steep side

slopes, and extensive cut-and-fill slopes would permanently change topography along the rail spur right-

of-way except on State-owned parcels. Existing gentle slopes and terrain would be changed to include

the abrupt profile of the railbed and road crossings.

The Agency concludes that impacts to topography along the rail spur from construction and

reclamation activities would be moderate over both the short and long terms.

5. Soils

a. Impacts to soil productivity in areas of mining-related surface disturbance.

Surface disturbances related to proposed mining and associated activities have the potential to

change the productivity of disturbed soils in the life-of-mine area, and the locations of ancillary facilities,

including the Huntley loadout. Productivity of topsoils and subsoils that are stripped and stockpiled may

be altered. Soil structure and horizonation would be altered to a certain extent as a result of soil salvage

and redistribution activities. However, a two-lift soil salvage and redistribution method would be used

to segregate topsoil and subsoil materials. This soil handling methodology minimizes mixing of surficial

and subsurface horizons and, as such, reduces dilution of surface horizon organic matter and essential
nutrient concentrations.
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Soil compaction may result from scraper laydown of soil materials, but this problem should be

alleviated by scarification of the reconstructed soil profile using a tillage implement (i.e., subsoiler).

Stockpiling of soil materials may, in the long term, reduce soil micro-organism populations, soil fertility,

and viable plant propagules. However, following soil replacement, the former will rejuvenate within a

few years and the latter two problems will be overcome by seeding, shrub/tree seedling planting, and

applying straw mulch to enhance soil organic matter content.

Following soil laydown, erosion hazard may be enhanced on steeper slopes until vegetation has

been established. However, erosion would be reduced by conducting seedbed preparation activities on

the contour, seeding within 90 days after soil laydown, and straw mulching and crimping steeper slopes.

Within the life-of-mine area, and the area to be reclaimed at the Huntley loadout, revegetation

success would be enhanced by mulching, fertilization, pest control, access control, seedbed preparation,

and appropriate soil replacement technique. Multiple vegetation communities are planned for

revegetation. Erosion control measures, and reseeding plans would be implemented if necessary.

Unsuitable material from the spoil would be segregated by special handling during placement in the WDA

(see Backfilling (Special Handling), Appendix A).

Along the rail spur right-of-way, topsoil would be re-spread and an improved pasture vegetation

seed mix would be used between the fire control barrier and right-of-way edge immediately following

construction. The compacted subsoils and abrupt slope of this area would limit soil productivity and

reduce expected revegetation success. During abandonment the area directly under the track ballast would

be reseeded but would not be reclaimed, except on State-owned parcels, and the productivity of this 60

acres would be permanently reduced. Extreme compaction and reduction or loss in nutrient content and

biological activity of soils in this area would limit natural revegetation success (see Topsoil Replacement,

Appendix A).

The Agency concludes that impacts to soil productivity in areas of mining-related surface

disturbance would be moderate to major over the short term and minor over the long term. Productivity

losses under the track ballast would be irretrievable.

6. Hydrology

a. Impacts to ground and surface water supplies in and around the life-of-mine area

from mining and mining-related subsidence.

Aspects of the mining operations that have the greatest potential to impact ground water supplies

in and around the life-of-mine area include mine dewatering and removal of coal hydrologic units (see

Figure IV-1). The Mammoth coal and saturated zones immediately above would be impacted during

mining from removal and dewatering. The drawdown would extend furthest in the sandstone unit above

the Mammoth coal but due to low permeability and relatively low hydraulic gradient, the drawdown

would not extend far beyond the life-of-mine area. Five private wells using this aquifer have a high

probability of being destroyed or removed by mining and related dewatering. Two private wells may

have their productivity decreased by mining and related dewatering. In addition, the mining operation

would reduce recharge to the upper underburden, the zone in the first 30 feet below the bottom of the
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Mammoth coal. The zone has low permeability and the extent of impact should be limited. In 5 years,

the extent of a 5-foot drawdown could be less than 2 miles. The mining operation would have minimal

impact on the deeper underburden zone. After mining, flooding of lower workings would be allowed

and filling of the mine pool would occur. Rate of pool rise should taper off due to seepage, and heads

should eventually stabilize at the portal level, about 50 feet below the premining levels, and discharge

into PM Draw. The mine pool should stabilize at the portal level as a result of seepage and portal

discharge and should act as a permanent sink for area ground water.

Mining-related subsidence has the potential to impact ground water systems in the overburden.

Water-bearing units would be affected to varying degrees depending on structural, locational, and mining-

specific variables. Permeability increases and lowered water tables may be experienced as tensional

stresses open cracks and fractures and accentuate the flow of water. Some changes in recharge and flow

characteristics would be permanent. Following the initial deformation of subsidence, ultimate settlement

would tend to compress tensile fracture widths to some extent and partial recovery of premining

hydrologic conditions can be anticipated (Booth 1986 and 1992; Van Roosendaal et al. 1990).

While a single summarizing impact to the overall hydrologic balance of the life-of-mine area is

difficult to predict, it is clear that shallow fractured bedrock and alluvial ground water systems that feed

springs and seeps have the potential to be disrupted. The discharge of ground water from these systems

to springs and seeps and ultimately through the tributary drainages could be diminished, lost, or relocated

over the short and long terms. The possible disruption of flow through the tributary drainages could

affect the potential alluvial valley floors (AVFs) in Rehder, Fattig, and Railroad creeks.

Hydrologic mitigation plans are proposed to ensure that quantities of ground and surface water

would be replaced, and water rights protected, in and around the life-of-mine area. Water supplies would

be replaced for landowners that would lose all or part of their water as a result of mining operations.

Mitigation plans are proposed for springs and seeps that provide water for wildlife, livestock, and wetland

plant communities and aquatic life. Specific plans propose implementable alternatives for mitigating

losses to the springs and seeps having the highest potential for impact. Specific mitigation plans (see

Table A-3, Appendix A) have been proposed for 42 springs (including Red Fork, Busse, Dunn Corner,

Cold Water, Litsky, and Big). The remaining 88 springs in and around the life-of-mine area are not

believed to be at substantial risk but would be monitored and appropriate mitigation implemented if

mining-related impacts were detected (see tables III-3 and E-8, Appendix E). Tributary drainages to the

potential AVFs and mine pool discharge would be monitored as well. Mitigation plans include phases

that: 1) provide an interim water supply to impacted spring sites; 2) attempt to repair and enhance the

natural restoration of impacted spring sites; and 3) if necessary, provide a permanent replacement or

supplemental water source. Mitigation plans would ensure the maintenance of hydrologic functions for

the potential AVFs. Mitigation techniques would include fracture sealing and flow rerouting, and using

culverts and channel lining, where appropriate.

The potential for the success of hydrologic mitigation could be enhanced by planning flexibility.

If natural restoration enhancement or low maintenance techniques were not successful, water would be

replaced by wells and distribution systems. There may be short periods between mitigation phases or

steps where water may not be available. When mitigation activities were complete, dependable supplies

would be available. Mitigation systems could supply flows of water that could be slightly more or less
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than a particular spring previously discharged. Mitigation systems would have the potential to provide
water for longer durations during the year than springs naturally provided. Replacement water supplies
may, however, limit the water available to wildlife, change the quality and character of wetlands and limit
water availability for future, competing uses. Mitigation systems would remain as long as needed after

mine closure with maintenance supported by a financial trust established under the supervision of Montana
DSL for permanent maintenance and operation of hydrologic mitigation facilities (see Hydrologic
Mitigation, Appendix A).

The Agency concludes that impacts to ground and surface water supplies in and around the life-of-
mine area from mining and mining-related subsidence would be minor to moderate over the short and
long terms.

b. Impacts to water quality in and around the life-of-mine area from mining and
mining-related subsidence.

Subsidence from longwall mining would have the potential to impact ground and surface water
quality. Within the Bull Mountains area, ground water is of a quality marginally suitable and not
recommended for direct human consumption due to high levels of inorganic (mineral) constituents
including sulfate. Where surface water is the result of ground water discharging to springs and seeps,
it is also not recommended for human drinking water. Subsidence from longwall coal mining would have
the potential to increase levels of the same inorganic contaminants that currently limit the suitability of
water for various uses . Concentrations of other ions may be increased as well.

As subsidence cracks and deforms rock layers that overlie mine workings, new rock faces are
exposed to physical and chemical processes that occur where air and water can penetrate. The rock faces
expose new minerals to ground water percolating through the fractures. These minerals can then be

dissolved by the water, increasing the water's mineral content. This increase is generally offset by
corresponding increases in percolation rates. The same subsidence forces and related fracturing that

expose new mineral sources to ground water provide the means for that ground water to move through

rock layers more quickly. Since ground water has more and wider fractures through which to move, the
time that ground water remains in contact with a rock layer as it percolates through the layer is reduced.
If ground water percolates more quickly, the ability of ground water to dissolve minerals may decrease.

Subsidence is not predicted to have a very large impact on concentrations of inorganic constituents
in ground or surface water. Concentrations of inorganic constituents in postmining ground and surface
water should remain at or near premining levels and water would continue to be suitable for wildlife,
agricultural, and livestock uses (Thompson 1982; Reiten and Wheaton 1989).

The Agency concludes that impacts to water quality from mining and mining related-subsidence
would be negligible to minor over the short and long terms.
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c. Impacts to ground water quality and quantity in and around the Hfe-of-mine area

from mining and mining-related operation of wells.

Wells for potable water supplies, mining operations, and hydrologic mitigation plan requirements

would be operated in the life-of-mine area.

Four existing wells, less than 200 feet deep in the Fort Union formation, would supply the

potable water system within the surface facility complex. The wells would pump water to a treatment

system and storage tank (see Ancillary Facilities, Appendix A). The predicted effect of operating potable
supply system wells would be limited to minimal drawdown during operation. Test-pumping one of the
wells at 5 gallons per minute (gpm) for 4 days resulted in no measurable change in other nearby wells.

The wells would be plugged and sealed during reclamation.

Two wells (1 operational, 1 standby) would be designed to pump about 500 gpm from a depth

of 8,000 feet in the Madison formation to supply water for coal preparation (see Wells, Appendix A).

Estimated drawdown at 10 miles from the site, based on well head calculations, would be about 0.4
percent of the available head (U.S. Geological Survey 1979). Since there are no other wells extracting

water from the Madison formation in the vicinity of the mine, impacts on ground water supplies from

operating the deep wells would be limited to short-term drawdown or head loss, which should be
minimal. The quality of surface and ground water downgradient from the coal preparation operations

could be affected by the discharge of the brackish water pumped from the Madison Formation. The 2

wells would be plugged and sealed during reclamation.

Hydrologic mitigation activities (see Hydrologic Mitigation, Appendix A) include 2 shallow wells

and 2 deep wells. The 2 shallow wells would be installed to replace disrupted spring flow where

horizontal drains may not be effective due to access or topographical barriers or where the adjacent
shallow ground water system had been dewatered. The shallow wells would penetrate the shallow

fractured and weathered bedrock at 50 to 100 feet and would be pumped by windmills. The shallow

wells would pump small quantities of ground water at variable rates to permanent storage and delivery

systems. The wells would remain after mine closure. Maintenance would be supported by a permanent

trust fund. The limited withdrawals should have no predictable effect on ground water supplies in the

shallow aquifer system.

The 2 deep wells would be installed in those areas where subsidence-related fracturing is predicted

to completely dewater the shallow ground water system. The deep wells are planned to penetrate deep
underburden sandstone below the Mammoth coal seam. The 600- to 700-foot deep wells would be

equipped with electric pumps for discharging water to permanent storage and delivery systems. Sustained

yields between 10 and 14 gpm could be expected. Drawdowns, 2 miles from the well, are predicted to
be between 13 and 50 feet which accounts for between 6 and 23 percent of the available 220-foot head.

With no other known wells completed in the same formation, there is no potential for the deep hydrologic

replacement wells to affect supplies for other uses. The wells would remain after the mine closed with
maintenance supported by a permanent trust fund (see Hydrologic Mitigation, Appendix A). The effect

of operating the deep replacement wells would be limited to the lowering of head.
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The Agency concludes that impacts to ground water quality and quantity in the life-of-mine area
from mining and mining-related operation of wells would be minor over the short term and negligible
over the long term.

d. Impacts to ground and surface water quality in sections 12 and 13 from mine waste
disposal.

Mine waste would be disposed of in the WDA. About 19,000,000 tons of waste would be spread
over an underdrain of non-slaking rock with side drains that directed flows to the underdrain for
discharge. The drain system would control the discharge of and to ground water in the vicinity of the
WDA. Waste material would be spread on the WDA in maximum 2-foot lifts and compacted to 90
percent dry density (90 percent of maximum density at optimal moisture conditions). Coal processing
waste would be air-dried prior to compaction. Topsoil would be respread and the surface revegetated
when final elevations had been reached. Diversion channels and sedimentation ponds would contain
runoff from the WDA while under construction and until permanent vegetation had been re-established.
Diversion channels in the WDA and sedimentation pond WDA would be designed to accommodate a 100-
year/24-hour runoff event. There should be little or no potential for discharge of soluble or suspended
waste constituents during construction or after completion of the WDA. However, if water that has

percolated through the waste and accumulated soluble constituents were discharged to downgradient
surface water and ground water, downgradient water quality would be impacted.

The Agency concludes that impacts to ground and surface water quality in sections 12 and 13
from mine waste disposal would be negligible to minor over the short and long terms.

e. Impacts to ground water quality in the Huntley area from loadout operation.

Dust control, runoff from stockpiled coal, and operations at Huntley loadout would produce
runoff water with high amounts of suspended and dissolved solids. Runoff from operations and rainfall
is currently directed to a lined sediment pond on the loadout site (see Appendix B). Directing runoff to
the lined pond would continue to prevent large quantities of water from standing on the soil surface,
infiltrating into the soil, and percolating toward ground water during proposed operations. Small
quantities of runoff and precipitation would evaporate from the soils in the area. Coal waste and other

materials are not expected to contaminate ground water in the loadout area. They would be collected in
the pond and removed to the WDA during reclamation or as needed.

The Agency concludes that impacts to ground water quality in the Huntley area from the loadout
operation would be negligible over the short and long terms.

f. Impacts to alluvial ground water supplies in the Huntley area from the water supply
well at the loadout.

The water supply well at the Huntley loadout site was installed by Meridian in 1990 to supply
water for dust control and operations purposes. The 20-foot well is installed in alluvial gravel that is
characterized by sand and gravel mixed with very large cobbles. Assuming permeabilities in the mid-
range characteristic of such aquifer materials (Freeze and Cherry 1949), the proposed pumping rate of
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about 20 gpm would create minimal drawdown as close as 1,000 feet from the well. The well is

proposed to remain operational after Meridian's use of the loadout. Future operations should not extend

drawdown effects beyond those predicted for Meridian's use.

The Agency concludes that impacts to alluvial ground water supplies in the Huntley area from

the water supply well at the loadout would be negligible over the short and long terms.

7. Vegetation

a. Impacts to wetland communities in and around the life-of-mine area from mining-

related subsidence.

Up to 9 acres of wetland communities could be disrupted by subsidence, reducing or eliminating

critical ground water recharge to some of the springs and seeps in the area (Meridian Minerals Company

1989-1992). Not all sites making up the 9 acres would be completely disrupted. Impacts could range

from short, intermittent, and temporary disruptions to total and permanent disruption, depending on the

extent of subsidence at each location. Of the 5 springs having a high importance to vegetative

communities, 3 are predicted to undergo a major impact from subsidence and 2 are predicted to sustain

subsidence-induced impacts that have the potential to become major. Of the 4 springs with moderate

importance to vegetative communities, 1 has been predicted to undergo a major impact from subsidence

and 1 has been predicted to sustain an impact that has the potential to become major (see Table E-8,

Appendix E).

Some wetland communities may be temporarily disrupted, with effects being similar to naturally-

occurring drought or intermittent rather than continuous flow.

Upon complete loss of water at some affected sites, competitive relationships among plants could

cause changes in community composition, with "dry-land" species replacing wetland species. Aggressive

species, especially weeds, could initially flourish in those limited areas where moisture conditions and

soil stability were extensively disturbed by subsidence.

Wetland communities permanently disrupted by subsidence would be replaced with alternative,

consistent water sources, concurrent with planting of native wetland species (see Revegetation Operations,

Appendix A). Natural revegetation would also begin immediately, principally from wind dispersion of

the reproductive mechanisms of native wetland species. In some cases, an impacted wetland site that

contains a depression might trap adequate precipitation moisture to maintain some of the previously

existing wetland species.

Replaced wetland communities should be able to provide habitat diversity and function very

similarly to original wetland communities within 2 to 5 years.

The cumulative 9 acres of disturbed wetlands represent a very small proportion of the life-of-mine

area, less than 0.1 percent, but comprise a moderate proportion of existing life-of-mine area wetland

communities (Meridian Minerals Company 1989-1992). However, existing sites would be affected

gradually, over mine life, thus the impact at any given time should be minimal.
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The Agency concludes that impacts to wetland communities in and around the life-of-mine area

from mining-related subsidence would be moderate over the short term and minor over the long term.

b. Impacts to wetland communities along the rail spur from construction, operation,

and reclamation activities.

Direct excavation and filling, eliminating most or all of the vegetation and disrupting the soil,

would temporarily disrupt up to 1 acre of wetland community during rail spur construction (ECON INC.

1992b). The wetland acreage impacted would be a very small proportion of the land area bisected by
the proposed rail spur.

To mitigate the 1-acre wetland disruption, depressions along the right-of-way borrow area would

be created, forming more than 1 acre of new wetlands (see Revegetation Operations, Appendix A).

Although right-of-way postconstruction seeding would not include wetland species, those species should

establish in newly wet areas rather quickly (carried by the wind and in bird and animal droppings). The

new wetland communities should be similar in composition and function to the disrupted community

within 2 to 5 years.

The Agency concludes that impacts to wetland communities along the rail spur from construction,

operation, and reclamation activities would be minor over the short term and negligible over the long

term.

c. Impacts to vegetative productivity and community stability along the powerline

easement and the rail spur from mining-related disturbance.

Disturbance along the powerline easement would have a small, temporary impact on vegetation

productivity and stability. During construction, surface disturbance would cause temporary localized

plant community instability, characterized by invasion of weedy plants. Where noxious weeds (spotted

knapweed and Canada thistle) invaded, control measures would be used. The rhizomatous native grass

species dominating the plant communities of the easement are resistant to disturbance and are strong soil

stabilizers (ECON INC. 1991a).

Plant community disturbance within the rail spur right-of-way would be extensive during

construction, particularly in cut-and-fill sections. The low productive potential of some soils would limit

reclamation success on the western portion of the right-of-way.

Graded slopes between the fire control barrier and the edge of the right-of-way would be seeded

immediately after rail spur construction. At the conclusion of rail use, the rails, ties and ballast would

be salvaged and the base grade of the rail spur would be seeded with the improved pasture vegetation type

seed mix and abandoned in place, except on State-owned parcels (see Revegetation Operations and Table

A-2, Appendix A). The proposed treatments should provide long-term stabilization and productivity

outside the fire barriers. The top of the abandoned roadbed may support a desirable plant community

with stable but lower productivity in 10 to 15 years after abandonment. Introduced crested wheatgrass

used to seed the roadbed should have no effect on the species composition of adjacent vegetation

communities.
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The Agency concludes that impacts to vegetative productivity and community stability along the

powerline easement and rail spur from mining-related disturbance would be moderate to major over the

short term, depending upon the success of the revegetation and the intensity of the uncontrolled weed
invasion, and negligible over the long term. The loss of vegetation productivity until re-establishment

by successful reclamation would be irretrievable.

d. Impacts to vegetative productivity and community stability within the surface facility

complex and the Huntley loadout from mining-related disturbance.

Proposed mining-related activities would result in up to 871 acres being disturbed, of which 101

are already disturbed by the PM Mine. The disturbance would cause impacts to vegetation productivity
and community stability within the surface facility complex. Impacts would occur from displacement of
soils and vegetation during construction and operation activities. Weedy plants would accompany

disturbance and could include noxious species, such as spotted knapweed, that could persist throughout

mine life.

Proposed reclamation would return a number of grass-dominated plant communities to the area

(see Revegetation Operations, Appendix A). Productivity and stability would be restored within 2 to 5
years to equal or exceed that of premining communities, although plant diversity could be reduced from

premining levels.

Small stands of ponderosa pine community would be destroyed in the 170 acres making up the
WDA portion of the surface facility complex. However, the ponderosa pine community is the most

extensive vegetation community in the area and the affected acreage would constitute a small percentage

of the type. The impact would be mitigated over time by reclamation planting ofjuvenile ponderosa pine

(see Revegetation Operations, Appendix A).

The Huntley coal loadout would be cleaned up at the conclusion of coal-loading use. The

sediment pond would be allowed to evaporate, and the sediment and liner along with any remaining coal
waste would be removed to the WDA and buried. The pond site would be backfilled with the original
soil and seeded (see Topsoil Replacement and Revegetation Operations, Appendix A). Vegetation
establishment on the former pond site should be accomplished in 2 years if the site was not disturbed for

some new commercial use.

The Agency concludes that impacts to vegetative productivity and community stability within the

surface facility complex and Huntley loadout from mining-related disturbance would be moderate in the
short term and negligible in the long term. The loss of vegetation productivity until successful re-

establishment by reclamation would be irretrievable.
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8. Wildlife

a. Impacts to tree- and cavity-nesting birds in and around the life-of-mine area from
mining-related subsidence.

Most obligate cavity-nesting birds found in the area are small (e.g., woodpeckers, swallows,
bluebirds, wrens) and make use of a variety of cavities in trees, rock cliffs, and earth banks. The 1984*
wildfire swept through much of the Bull Mountains, creating an abundance of snags and potential cavities'
for small-bird nesting. Larger species such as prairie falcons, turkey vultures, and great horned owls
have fewer options and for the most part are restricted to cavities found in rock outcrops. Other raptors
nest in trees, large shrubs and on hill sides, all of which are plentiful in the area.

Subsidence could cause some trees and snags to fall, earth banks to fail, and rock cliffs to
collapse. Home ranges of large cavity-nesting birds are large enough to allow them to take advantage
of the abundant rock outcrop habitat available elsewhere. Subsidence would be more likely to create than
destroy rock outcrop cavities. As reclamation progressed, rock piles as large as 1,000 square feet would
be established at a density of about 10 to 15 piles per 640 acres (see Wildlife Habitat, Appendix A).

The Agency concludes that impacts to tree- and cavity-nesting birds in and around the life-of-mine
area from mining-related subsidence would be minor over the short term and negligible over the long
term.

b. Impacts to sharp-tailed grouse nesting and brood-rearing habitat, turkey-roosting
habitat, and mule deer winter range from construction, operation and reclamation
of the waste disposal area (WDA).

The WDA would fill a drainage that has timbered slopes and grassland valley floor representing
a small proportion of the ponderosa pine-mixed grassland community in the life-of-mine area (Meridian
Minerals Company 1989-1992). The WDA would be unavailable to most wildlife species during
construction and use. As mature ponderosa pine were gradually removed from WDA slopes, turkey-

roosting habitat would be reduced. As the drainage was filled, activity could temporarily displace turkey
use of the WDA. Nesting and brood-rearing habitat for sharp-tailed grouse would be temporarily
displaced to adjacent undisturbed ponderosa pine-mixed grassland habitat during construction.
Construction and operation of the WDA would temporarily reduce deer utilization, especially during
winter.

Similar topography and vegetation is available in adjacent drainages, well within the radius of
daily sharp-tailed grouse, wild turkey, and mule deer activity. Reclamation plans call for restoring
similar vegetation components and functions, but with some area and distribution differences. For
example, final reclamation would restore some but not all of the timbered slopes present before
construction of the WDA. Initial reclamation would include planting of trees and grassland with the
shrub component left to natural invasion (see Revegetation Operations, Appendix A). As reclamation
progressed, sharp-tailed grouse, turkeys and deer would likely be attracted to the area as a forb

component became an important ingredient of early reclamation efforts. Initial plant communities with
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stands of forbs and grasses could enhance both nesting and brood rearing for sharp-tailed grouse, and

food for turkeys and deer, and at maturation be as functional for those purposes as the original habitat.

The Agency concludes that impacts to sharp-tailed grouse nesting and brood-rearing habitat,

turkey-roosting habitat, and mule deer winter range from construction, operation, and reclamation of the

WDA would be minor over the short term and negligible over the long term.

c. Impacts to elk, deer, and antelope in the Bull Mountains area from increased human

activity and development associated with mining-related activity.

Elk are not numerous in the Bull Mountains (92-100) and are probably maintained at a tolerance

level established by landowners (Dusek 1978; Meridian Minerals Company 1989-1992). As human

activities (e.g., mining, subdivision) increased, elk would redistribute their activities for avoidance when

possible. Spreading subdivision, and adding more people, dogs, and livestock to adjacent elk habitat may
have a greater impact on elk distribution than mining. When human activities increased to the point where

adequate isolation for elk would be unavailable, elk numbers should decrease.

Mule deer appear more tolerant of human activity than elk, may compete less directly with

domestic livestock, and are more numerous than elk in the Bull Mountains. Deer are observed commonly

near ranches and in the vicinity of the current mining activity at the PM Mine. Antelope in the area are

seasonal, moving out of the Bull Mountains onto Commanche and Hay basins during the winter. Much
of the summer use by antelope is associated with agriculture. Antelope are apt to be influenced favorably

by initial rail spur-reclamation planting communities.

Poaching levels in the Bull Mountains area are now considered "very low" but would be
expected to increase somewhat with more human contact associated with Project development (Roger

Fliger, Montana Department of Fish, Wildlife and Parks, personal communication, March 9, 1992).

The Agency concludes that impacts to elk, deer, and antelope in the Bull Mountains area from

increased human activity and development associated with mining-related activity would be minor over

the short term and negligible over the long term.

d. Impacts to wildlife productivity within the life-of-mine area from mining-related

subsidence.

Gradual subsidence-caused changes that could temporarily influence the seasonal distribution of

elk, deer, and other wildlife include topography, vegetation, and water availability. Water resources at

42 of the 130 existing springs and seeps in the Bull Mountains area could be disrupted by mining-related

subsidence (see Hydrologic Mitigation and Table A-3, Appendix A). Of the 8 springs having a high
importance to wildlife, 3 are predicted to undergo a major impact from subsidence and 3 are predicted

to sustain subsidence-induced impacts that have the potential to become major. Of the 16 springs with

moderate importance to wildlife communities, none have been predicted to undergo a major impact from

subsidence and 6 have been predicted to sustain an impact that has the potential to become major (see

Table E-8, Appendix E).
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It is unlikely that subsidence would be perfectly uniform. Resultant topographic and vegetation
changes could provide somewhat greater habitat diversity than currently exists. Changes in ground
configuration could cause exposure of mineral soil, which could result in greater vegetative diversity
Animal den sites could be disturbed and created. Most wildlife species are accustomed to irregular
ground surface, so accidents" as a result of subsidence are not likely.

Water resources disrupted by subsidence would be replaced by various methods such as
optimizing water retention, pond development, spring renovation, water distribution system development
repair of shallow fractures, horizontal drains, vertical wells, and guzzlers. In the interim between
disruption and mitigation, rapid response methods to assure a continuous water supply would include
hauling water to temporary or existing stock tanks (see Interim Water Supply, Appendix A) Wetland
enhancement of 9 acres outside the life-of-mine area would provide additional mitigation for wetlands
being temporarily or permanently disrupted. The provision of assured permanent water sources by
reclamation would allow wildlife distribution to approximate present conditions.

Shallow fractured bedrock and alluvial ground water systems that feed springs and seeps have the
potential to be disrupted by several aspects of mine construction and operation. The discharge of ground
water from these systems to springs and seeps would be diminished, lost, or relocated over the short and
ong terms. Disruption of water supply may affect up to 15 acres of wetlands to varying degrees
Impacts may range from temporary disruption with effects being similar to naturallyK>ccurring drought
or intermittent water supply, to complete loss of water, (and aquatic habitat) at some affected sites

Aquatic animal communities would be correspondingly affected. Complete loss of water to an aquatic
habitat would result in the loss of the associated animal community. Impacts could range from short
intermittent, and temporary disruptions to total and permanent disruption, depending on the extent of
subsidence expression at each location. Potential effects include shifts in invertebrate community
structure, with species tolerant of disturbed situations becoming more competitive; loss of some less
tolerant species; and concentration of aquatic animals, increasing competition for food in an already
stressed aquatic system. Larger, more mobile aquatic species may be displaced to surrounding unaffected
habitats, depending on their availability. Of the 4 springs having a high importance to aquatic animal
communities, 2 are predicted to undergo a major impact from subsidence and 2 are predicted to sustain
subsidence-induced impacts that have the potential to become major. Of the 7 springs with moderate
importance to aquatic animal communities, 2 have been predicted to undergo a major impact from
subsidence and 2 have been predicted to sustain an impact that has the potential to become major (see
Table E-8, Appendix E).

Specific mitigation plans (see Table A-3, Appendix A) have been proposed for 42 springs The
remaining 88 springs are not believed to be at substantial risk but would be monitored and appropriate
mitigation applied if mining-related impacts were detected (see Table E-8, Appendix E). Aquatic animals
would be expected to colonize mitigation sites and replaced wetland communities should be able to
provide values and functions similar to original wetland communities within 5 years.

The Agency concludes that impacts to wildlife productivity within the life-of-mine area from
mining-related subsidence would be minor over the short term and negligible over the long term.
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The Agency concludes that impacts to aquatic animals in the life-of-mine area from mining and
mining-related subsidence would be minor to moderate over the short term and negligible over the long

term.

9. Transportation

a. Impacts to traffic now and public safety along public highways from mining-related

traffic.

There would be more traffic on public highways in Musselshell and Yellowstone counties when
the proposed coal mine began operation. Mine workers would drive from home to work, trucks would
haul coal from the mine to the loadout at Huntley, and service-related vehicles would travel to the mine
to deliver supplies and perform construction and maintenance operations at the mine.

The impact of mine worker and service-related traffic would last throughout the time of coal
removal Mine worker traffic would be added to U.S. Highway 87, Old Divide Road, and Fatt.g Creek
Road On an average day, 400 vehicle-trips could be added to these roadways. These trips would occur
throughout the day with peak traffic at times when work-shift changes occurred. It is anticipated that
there would be a small number of mine service-related vehicle trips during daytime hours.

Trucks hauling coal from the mine and returning to reload would add to the number of trucks
traveling on roadways in the area during the 2-year operation of the Huntley loadout Trucks would
operate 24 hours a day at a rate of 4 trucks per hour (see Coal Transportation, Appendix A). This would
add a maximum of 192 truck trips per day to the truck haul route. After construction of the proposed

rail spur, coal hauling to the Huntley loadout would be discontinued.

The overall impact of mine-related traffic would be to add more vehicles to the area roadways,
thereby lowering the Levels-of-Service (LOS) and potentially increasing the number of accidents
Increased exposure between mine-related traffic and school buses could increase the chance of an accident
(Donald Cromer, personal communication May 4, 1989). All of the proposed coal trucks and mine-
related traffic traveling to and from the Billings area would cross the pedestrian school crossing north of

the U.S. Highway 87/Highway 312 intersection.

Coal trucks traveling at normal highway speeds could have some flying rock/coal coming from
their loads The loose material could distract a following or passing driver and cause loss of vehicle
control Excessive dust could obscure visibility. Covered loads, washed coal, and air foil windscreens
proposed for the trucks would lessen the chance of flying rock/coal from the trucks.

Since there are no traffic signals at either the north or south Old Divide Road/U.S. Highway 87
intersections, all turning traffic from Old Divide Road onto U.S. Highway 87.and left-turning traffic
from U S Highway 87 onto Old Divide Road must yield to through traffic on U.S. Highway 87. Mine-
worker'and service-related traffic could reduce the LOS of the 2 intersections since there would be more
vehicles using the intersection and vehicles would wait longer to make turns onto or from U^S. Highway
87. A small number of worker and service-related vehicles could come from the north on Fattig Creek

Road.
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Coal trucks move slower and require more space and time to make a turn at intersections They
also need more time to accelerate to a normal travel speed from a stopped position. Since southbound
trucks would leave Old Divide Road at the south intersection with U.S. Highway 87 they would be
assisted in reaching normal travel speed by a slight downgrade. Coal trucks could lower the LOS of the
Old Divide Road/U.S. Highway 87 intersection because vehicles would have to wait longer to make turns
onto U.S. Highway 87 (Donald Dusek, personal communication, May 31, 1991).

At the Old Divide Road/ U.S. Highway 87 intersection, several factors could contribute to the
accident rate: drivers waiting to make turns from Old Divide Road onto U.S. Highway 87 could become
impatient and turn onto the highway in front of traffic on the road; because of a roadway curve and
grade on U.S. Highway 87, drivers could misjudge the space and time needed to turn onto U S Highway
87; and drivers on U.S. Highway 87 might have to slow down for the mine-related turning traffic
(Donald Dusek, personal communication, May 31, 1991).

Since coal trucks would slow to go up long, steep grades, and since passing zones are not
available, the trucks would slow vehicles behind them. The reduction of speed, bunching of traffic into
platoons, and inability to maneuver freely could lower the LOS on U.S. Highway 87. Two segments of
U.S. Highway 87 could suffer a decrease in LOS from "B" to "C" due to roadway conditions and vertical
grades. One segment starts at the Musselshell-Yellowstone county line and extends 2 miles south The
second segment begins 1 mile south of Old Divide Road intersection and extends 4 5 miles south
Overall, acceptable and stable traffic flow would continue to occur along U.S. Highway 87 with coal
trucks causing occasional traffic speed reductions.

A greater percentage of trucks on the highway and trucks moving slower than other vehicles
increases the chance of an accident (Donald Cromer, personal communication, March 21 1989) Two
other factors that could contribute to increased truck accidents are trucks' requirements for greater
stopping distances, and hills that limit the sight distance for truck drivers. These factors become more
important at night and during the winter months.

Reconstruction projects on U.S. Highway 87 would result in a better roadway surface add
stronger and better shoulders, and increase the traffic capacity and safety of the roadway The increased
traffic from mine workers, coal trucks and service-related vehicles would add congestion to the highway
during the reconstruction projects. Vehicle stops, delays, and accidents while travelling through a
h.ghway work zone would be more frequent with the addition of more traffic. Coal trucks delayed at
construction sites could then bunch together rather than being spaced at 15 minute intervals.

Most of the mine-worker and service-related traffic from the Billings area would travel through
the U.S. Highway 87/Highway 312 intersection. This additional traffic would increase the vehicle delay
and add to congestion at the intersection. The increase in vehicle delay and congestion should not reduce
the LOS of this intersection.

Coal trucks traveling from the mine to Huntley could have a difficult time turning at the U S
Highway 87/Highway 312 intersection (Donald Dusek, personal communication May 31 1991) The
left turn from southbound to eastbound toward Huntley is greater than 90 degrees and must 'be made after
a stop. Before turning, the coal trucks would need to wait for a gap in the through traffic on Highway
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312. If the wait for a gap was long, trucks could begin the turn without enough time and space,

impeding the eastbound and westbound through traffic. This slow maneuver by a fully-loaded truck could

reduce the capacity and LOS of the intersection.

Coal trucks returning to the mine from Huntley would have a difficult right-turn maneuver from

westbound to northbound at the U.S. Highway 87/Highway 312 intersection (Donald Dusek, personal

communication, May 31, 1991). The path of the truck wheels might not stay within the width of the

roadway and the truck tires could ride up onto the curb or track off the pavement onto the roadside.

Trucks would make the turn at slower-than-normal speeds and could delay other traffic, thereby lowering

the intersection's LOS.

Even though mine-worker and service-related trips would increase traffic on Highway 312, stable

and acceptable traffic flow should be maintained. However, coal trucks would travel slower along

Highway 312, especially near the U.S. Highway 87 intersection, and since there are no passing zones,

the trucks could slow vehicles behind them, bunching traffic into platoons and restricting maneuverability

on Highway 312. This increased vehicle delay and restriction of maneuverability should not qualitatively

reduce the LOS of this intersection.

On Highway 312, accidents involving coal trucks could occur at a rate greater than for other

vehicles, especially during the winter months (Donald Cromer, personal communication, March 21,

1989). This is because coal trucks may travel more slowly and require a greater distance to stop than

other vehicles, take longer to turn, and to accelerate to normal travel speed.

The interaction of coal trucks with seasonal sugar beet and grain truck traffic in Huntley would

be of short duration and would occur on roads with light traffic volumes.

The LOS of the Highway 312/Heath Street intersection and at the entrance to the loadout facility

could be reduced because of the increased number of vehicles. The potential for accidents would increase

with additional trucks approaching the intersections at the same time.

There are few residences on Heath Street in Huntley. Vehicle trips generated from these

residences should create few conflicts between the proposed coal trucks going in and out of the loadout.

With good sight distance in all directions, and coal trucks restricted to 15 MPH, accidents involving the

coal trucks and cars traveling in the Heath Street area should be avoidable.

Because the rate of accidents rises with increases in traffic (American Association of State

Highway and Transportation Officials 1990), more accidents would occur at all the intersections and on

all roadways . Accidents should continue to occur at about the existing rate per million vehicle-miles.

The Agency concludes that the impact to traffic flow and public safety along public highways

from mining-related traffic would be moderate with the potential to become significant during the 2 years

the Huntley loadout is in operation. Impacts should be negligible over the long term.
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b. Impacts to traffic flow and public safety on public and private roads between U.S.
Highway 87 and Montana Route 3 from coal train traffic crossing roads.

Coal trains would delay traffic no longer than 10 minutes at the at-grade railroad crossings
between the proposed mine and railroad siding south of Broadview (see The Bull Mountains Rail Spur,
Appendix A). More vehicles would be stopped on those roadways with higher daily traffic volumes!
Trains crossing County and State (Montana Route 3) highways would stop and delay the highest number
of vehicles during peak periods of traffic.

When the trains crossed, vehicles would form a line. Traffic would resume after trains passed.
The line of vehicles would temporarily lower the LOS, but would quickly disperse because daily traffic
volumes are not high and the geometry of the roads is adequate.

The railroad crossing of Montana Route 3 would be located within a 6.5 mile area scheduled for
reconstruction in 1995 (see Appendix B). The vehicle delays for construction could be increased because

of the railroad crossing. The presence of the railroad crossing could lengthen the reconstruction schedule
and increase construction costs.

Coal trains crossing County roads would create the potential for accidents. If sight distance was
inadequate as drivers approached an at-grade crossing, there could be vehicle/train or vehicle/vehicle
collisions. Sight distance would more likely be limited in areas where crossings occur in hilly terrain or
where roadways are curved.

Exposure between traffic and coal trains would be small because trains would run infrequently

and traffic would be low. Even with good sight distance, accidents could occur because of poor driver
judgement and/or inattentive driving.

The Agency concludes that the impacts to traffic flow and public safety on public and private

roads between U.S. Highway 87 and Montana Route 3 from coal train traffic crossing roads would be
minor over the short term and negligible over the long term.

c. Impacts to the integrity/stability of County and State roads from trucking coal from
the mine to the Huntley loadout.

The required thickness of roadway pavement is determined by the amount of traffic and number

of heavy vehicles on the road. Roadway pavement has a limited life before it requires repaving or
reconstruction.

Repeated trips of heavy vehicles on a roadway impact both the pavement surface and the

pavement structure below the surface (Yoder 1975). Surface impacts include potholes, small pavement

cracks and general wear and tear of the surface. Impacts to pavement structure result in large areas of
pavement cracking, breakup of the pavement, dips in the road, or ruts in the wheel paths.

Coal trucks traveling to Huntley would carry loads with an average weight of 37.8 tons (see Coal

Transportation, Appendix A). These trucks could accelerate the rate of damage to pavement surface and
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shorten the life expectancy of the pavement structure. Pavement degradation would increase the need for

and cost of maintenance and necessitate roadway reconstruction sooner than expected (Donald Cromer,

personal communication, November 18, 1991).

Damage to the all-weather gravel surface on that portion of Fattig Creek Road used for mine

access would also be accelerated. It could become rutted and develop potholes and dips in the surface,

thus necessitating continual maintenance.

The pavement surface and structure of Old Divide Road would deteriorate faster from numerous

heavy coal trucks. Resurfacing and reconstruction would be necessary sooner because the lifespan of the

pavement would be reduced. Repair work would be necessary during coal hauling.

Coal trucks would accelerate wear and tear on U.S. Highway 87 and Highway 312, increasing

the need for resurfacing and reconstruction of some segments (Donald Cromer, personal communication,

November 18, 1991). U.S. Highway 87 would sustain the coal truck traffic better than Highway 312

because recent and proposed reconstruction projects would provide generally stronger pavement.

Maintenance projects could be necessary during the hauling period, and road reconstruction could be

required on Highway 312 sooner than expected.

Coal trucks would worsen existing pavement damage to Heath Street in Huntley. The pavement

surface would break up especially at the intersection with Highway 312. Heath Street could require

repaving during the coal hauling period.

The Agency concludes that impacts to the integrity/stability of County and State roads from

trucking coal from the mine to the Huntley loadout would be major and significant over the short term

and minor to moderate over the long term.

d. Impacts to the integrity/stability of County roads in the life-of-mine area from

mining-related subsidence.

Mining activities could cause subsidence of Fattig Creek Road where it crosses the life-of-mine

area. Subsidence would cause dips in the roadway and/or a weakened roadway structure. Subsidence

would force slower vehicle travel because of uneven roadway surfaces. Heavy vehicles traveling on

roadways weakened by subsidence could cause further settlement.

Poor road surface conditions would increase vehicle operating and maintenance costs. Weaker

road surfaces and roadbed structure would require gross vehicle weight restrictions on the County roads.

An agreement with Musselshell County requires Meridian to repair any damage to Fattig Creek

Road due to subsidence. Meridian would be responsible for temporary or permanent relocation of any

sections of the road which could not be maintained in a satisfactory condition.

Subsidence could continue after mining activities stopped. However, without repeated use by

heavy vehicles, the chance of roadway damage would be reduced.
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The Agency concludes that impacts to the integrity/stability of County roads in the life-of-mine
area rrom mining-related subsidence would be minor over the short term and negligible over the long
term.

10. Noise

a. Impacts to the Bull Mountains area from noise generated by mining-related activity.

The subjective effects of noise on humans depends on a combination of physiological and
behavioral traits. By nature, subjective effects are difficult to describe because different people react
differently to noises. For example, a jet airplane flying overhead may disrupt a conversation between
people and cause momentary hearing loss. One person might term this occurrence as extremely
annoying, whereas another person may find it only a mild nuisance. Community reaction surveys have
found that prolonged L^ noise levels approaching or above 80 dBA generally disturb people enough that
they take vigorous community action to try to reduce or eliminate the noise source.

During construction, the principal source of noise would be from operation of equipment It was
assumed that construction would occur only during the daytime. Noise levels in the vicinity of equipment
would range from 80 to 90 dBA. Noise levels decrease with distance from the source At 1 000 feet
from the source, levels would be about 60 dBA while at 4,500 feet they would be at an acceptable level
of about 51 dBA.

During the anticipated 24-hour a day mine operation, principal noise sources would be preparation
plant equipment, ventilation fans, construction equipment, conveyors, dumping of coal into bins, trucks
and rail cars. The L* noise levels would range from 72 to 95 dBA in the vicinity of the main facilities!
The 1^ noise levels would decrease and reach acceptable outdoor levels of about 40 dBA at the nearest
residences (about 4,500 feet from the proposed mine site).

Occasionally, there would be blasting in the rock quarry. "Blast noise," in contrast to traffic
noise, is impulsive, generally lasting less than 1 second, and has a rapid onset that can produce a "startle"

effect. The noise level at a given location is a function of the source strength (charge weight)
meteorological conditions, (e.g., temperature inversion, wind direction and speed) and distance to the
observer. Blasting noise from the proposed quarry would probably be audible at the nearest residences
as well as others within 1 to 2 miles.

Heavy equipment used at the mine would be well maintained and fitted with adequate mufflers
to minimize noise levels. Also, loud stationary equipment would be partially or completely enclosed.

The Agency concludes that impacts to the Bull Mountains area from noise generated by mining-
related activity would be minor over the short term and negligible over the long term.
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b. Impacts along the rail spur from railroad construction and train-generated noise.

Railroad construction equipment would temporarily increase noise levels along the proposed rail

spur. It was assumed that construction would occur only during daylight hours. Residences within

1,000 feet of the right-of-way would be subjected to acceptable outdoor noise levels of 55 to 60 dBA

during construction. This impact would be temporary since, at any given location along the right-of-way,

construction activities should not last more than 45 days.

During regular operations, L^ values would be about 42 dBA at residences 500 feet from the

right-of-way and about 38 dBA at residences 1,000 feet from the right-of-way. These L^ values are

relatively low because a maximum of only 1 train per day would travel from the mine to Broadview.

However, during the few minutes that would be required for the train to pass, noise levels would be 85

to 90 dBA at 500 to 1,000 feet from the right-of-way.

In the Broadview area, L^ values would be somewhat greater than those presented above. These

higher values would result from the regular train traffic on the Burlington Northern mainline which passes

through Broadview.

The Agency concludes impacts along the rail spur from railroad construction and train-generated

noise would be minor over the short term and negligible over the long term.

c. Impacts from noise generated by coal trucks traveling from the mine to the Huntley

loadout.

Coal truck traffic would increase ambient noise levels along U.S. Highway 87, Highway 312,

and Heath Street. An increase of about 4 dBA to a maximum L^ value of about 63 dBA would occur

100 feet from the edge of the roads. An L^ value of 63 dBA has been known to elicit widespread

community complaints.

Sometime after 1993, reconstruction of 6.2 miles of U.S. Highway 87 is scheduled several miles

south of the south entrance to Old Divide Road. If this reconstruction takes place during the time

proposed for hauling coal by truck, cumulative noise levels would be higher than along the rest of the

route during the 1-year reconstruction period. After reconstruction was completed, cumulative noise

impacts would stop and noise would resume preconstruction levels.

Trucks hauling coal would be well maintained and fitted with adequate mufflers to minimize noise

levels. Banning the use of "jake" brakes in Huntley and restricting speed on Heath Street to 15 MPH

would also help reduce noise, (see Coal Transportation, Appendix A). Truck hauling would be continual

during a 2-year period, after which noise levels would return to previous levels.

The Agency concludes impacts from noise generated by coal trucks traveling from the mine to

the Huntley loadout would be minor to moderate over the short term, and negligible over the long term.
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d. Impacts to the Huntley area from the generation of noise due to the construction and
operation of the Huntley loadout.

Huntley loadout would be upgraded over a 2- to 3-month period (see Huntley Truck Haul and
Loadout, Appendix A). Noise during this period would be construction equipment. Noise levels would
range from 55 to 60 dBA at 1,000 feet. Noise would decrease to ambient levels (45 dBA) at 3,000 feet.

Noise sources associated with operation of the loadout would include arrival and departure of
trucks and trains, operation of conveyor belts, dumping coal into the dump bin, dozing the pile and
loading railroad cars. Noise levels within 100 feet of the facility would range from 80 to 85 dBA Noise
levels at the nearest residence, about 500 feet away, (see Figure A-3), would range from 55 to 60 dBA
Noise generated during operation of the loadout would be noticed by Huntley residents, and occasionally
would be above acceptable levels recommended by the EPA.

Noise generated by sugar beet and grain trucks from October through January would be added
to noise from coal trucks and the loadout facility. Noise impacts would be greater during this 4-month
period than during the rest of the year. Regular train traffic would also increase noise levels as trains
passed through Huntley.

In order to minimize night-time noise levels at the coal loadout, the bulldozer and loader would
have strobe warning systems replacing standard backup alarms. This modification is subject to regulatory
approval by the U.S. Mine Safety and Health Administration. After the 2-year use of the Huntley
loadout, noise would return to previous levels.

The Agency concludes that impacts to the Huntley area from the generation of noise due to the
construction and operation of the Huntley loadout would be minor to moderate over the short term and
negligible over the long term.

11. Socioeconomics

a. Impacts to employment, personal income, and population from mining-related
activities.

Employment created by construction and operation of the proposed mine would include jobs 1)
at the mine site, 2) related to transportation of coal to Huntley (years 1 and 2), at the loadout facility in
Huntley (years 1 and 2), due to transportation of coal by railroad (years 3 through 32). In addition it
is expected that secondary jobs would be created due to the demands for goods and services from
employees directly related to mine activities.

Local hire ratios are expected to average 75 percent for mine-related workers and 90 percent for
secondary workers. About 90 direct and secondary workers and their families are expected to migrate
into the area. Three-fourths (68) of the in-migrating workers are expected to move to Billings while 12
are expected to move to Roundup and 10 to rural areas of the 2 counties. Population impacts on local
communities from the Project would be less than 1 percent in Billings and surrounding rural areas and
less than 2 percent in Roundup.
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Construction employment would total about 88 jobs; 38 positions at the mine, 12 at the loadout

facility, 26 related to the rail spur, and 12 for powerline construction (see Table 1-3). From years 1

through 3, operations employment would involve about 300 jobs at the mine, 12 at the loadout facility,

and 50 related to coal transport. Following completion of the rail spur, direct mine-related employment

would involve jobs only at the mine site; about 300 jobs through mine life. Secondary employment

created by mine-related activities (primarily in the trades and services sectors) is expected to total 133

jobs. Most secondary jobs would be created in the Billings area where a majority of the mine workers

are expected to live and purchase goods and services.

The Project may compete with several projects in attempting to hire local employees (see

Appendix B). In January of 1992, the Billings labor market area, including Billings, Roundup, Huntley,

and Broadview, had about 5,000 active applicants seeking employment (Mike Melbourne, Billings Job

Service, personal communication, January 29, 1992). Various components of the proposed Project could

be expected to require about 225 mine-related workers, 53 transportation and loadout facility workers,

and 120 secondary workers from the local available labor force.

While total employment in Musselshell County would increase by an estimated 300-350 jobs (an

impact of 20 percent), the economic base would not expand appreciably since most of the workers are

projected to live in Yellowstone County. Total employment in Yellowstone County, which would consist

of jobs at the Huntley loadout facility and secondary jobs, would be impacted by less than 0.1 percent.

Total wages and salaries (1990 dollars) due to mine-related activities should amount to about

$12.0 million per year during full operations. Almost $10.0 million of this income would be directly

related to the Project, while an additional $2.0 million would be attributable to secondary employment.

Further income also would be realized through the local purchase of supplies and equipment by the

mining company. Meridian expects to expend about $3.4 million per year on local purchases (Bob

Ochsner, Meridian Minerals Company, personal communication, February 3, 1992).

Little impact on income in Musselshell County is expected since a majority of workers are

projected to reside in or near Billings. Consequently, most of the income is expected to be spent in

Yellowstone County. In 1989, total earnings in Yellowstone County surpassed $1.2 billion, therefore

the impact on Yellowstone County earnings from mine-related activities should be less than 0.5 percent.

Following the conclusion of mining, the number of jobs lost could eventually total about 433

direct and secondary jobs. Negative impacts to employment and income would occur at about the same

rate as when the jobs were created. The population may be impacted less since workers associated with

the mine may not leave the area because of local employment opportunities, lack of job availability in

other areas, or because of family ties or other personal relations in the immediate area.

The Agency concludes that impacts on employment, personal income, and population from

mining-related activities would be moderate and beneficial to Musselshell County and minor and

beneficial to Yellowstone County over the short term. Over the long term, employment, personal

income, and population impacts from mining-related activities are expected to be moderate and negative

to Musselshell County and minor and negative to Yellowstone County.
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b. Impacts to public sector fiscal conditions from mining-related activities.

Direct tax revenues from the proposed mine and related facilities should average about $9 0
million per year (1989 dollars). Musselshell County is expected to receive about $1.2 million per year
increasing total revenues to the County by about 80 percent. Roundup Elementary and High School
districts should realize increased general fund revenues of 30 percent, or about $700,000 per year through
taxation from mining-related activities. Musselshell County equalization taxes for schools are expected
to average $1.7 million per year on the mine and coal production. Roundup would not appreciably
benefit from direct taxes on the mine. Yellowstone County and Broadview schools are each expected to
receive about $20,000 per year from the Project, primarily from taxable valuation on the loadout in
Huntley and the rail spur.

The State of Montana would receive an estimated $2.6 million per year through taxes for
statewide school equalization, coal severance tax, Resource Indemnity Trust Tax, and royalties paid for
mining coal on State lands. The Federal government is projected to receive about $2.8 million per year
through taxes related to the Black Lung Tax, Abandoned Mine Lands Tax, and royalties paid on coal
mined on Federal properties.

In addition to taxes paid directly by the coal developer and transportation provider, new
governmental revenues also would be realized through taxes on fuels used by trucks hauling coal to

Huntley, and from payroll taxes on mining-related workers. Diesel fuel and gross vehicle weight (GVW)
taxes should total $302,953 for the 2 years of hauling coal to Huntley (Don Cromer, Montana Department
of Transportation, personal communication, November 18, 1991). Federal payroll taxes are expected
to average $1.8 million per year (15 percent tax rate) and State payroll taxes should total $0.6 million
per year (5 percent tax rate). In addition to payroll taxes, State and local governments also would benefit
from individual taxes such as fees, fines, property taxes, and gambling revenues.

Costs for providing additional services for the projected in-migrating mine workers should be
experienced by all governments in the area. The primary costs to Musselsheli County are expected to
be increased need for law enforcement, and operation and maintenance costs of Old Divide Road.
However, increased tax revenues from the mine eventually should cover all increased Musselshell County
costs from mine development and coal hauling. Roundup School districts and the city of Roundup are
expected to experience minimal costs from adding services for the few families that are projected to move
into the area.

Yellowstone County, the city of Billings, and Billings public schools have the capacity to

accommodate the small number of projected in-migrating families, and should experience limited costs.
The exception may be the additional costs expected for operation and maintenance of streets in Huntley.
Rural school districts in Yellowstone County (Broadview, Shepherd, and Huntley), although presently
at capacity and potentially overcrowded due to accreditation standards, also are projected to experience
minimal costs related to the in-migrating workers and their families.

The primary increase in State expenditures due to mining-related activities would be the operation
maintenance, and potential reconstruction costs of U.S. Highway 37 and Highway 312 from coal hauling
to Huntley. Estimates of increased maintenance and operations costs for the 2 highways are not available;
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however, assuming average statewide maintenance revenue proportions, about $106,000 from the

increased fuel and GVW should be available for maintenance. This would nearly double the present

maintenance budget of the 2 highways. Pavement damage to the 2 roadways, due to projected coal

hauling from the mine to Huntley, could total between $1.3 million and $2.0 million (Donald Cromer,

personal communication, November 18, 1991).

Following closure of the mine, public sector fiscal conditions of local, State, and Federal

governments should be negatively impacted at about the same rate as when the mine opened. Musselshell

County and Roundup public schools would lose a valuable source of funding and their budgets would

realize sizable declines in revenue. Other local governments should be slightly impacted from closure

of the mine.

Cumulative activities should not impact public sector fiscal conditions of any governments in the

area. Yellowstone County and associated governments have the infrastructure to accommodate in-

migrating workers. Very few of the cumulative developments would use government services in

Musselshell County, nor would they use the same roadway system as the proposed Project.

The Agency concludes that impacts to public sector fiscal conditions from mining-related activities

would be major and beneficial to Musselshell County and minor and beneficial to Yellowstone County

over the short term. Over the long term, impacts to public sector fiscal conditions are expected to be

major and negative to Musselshell County and minor and negative to Yellowstone County.

c. Impacts to law enforcement agencies from mining-related activities.

Agencies responsible for law enforcement in Roundup, Broadview, Shepherd, Huntley, and

Billings areas are currently understaffed. Additional traffic and criminal activity as a result of increased

population from the proposed Project would stress law enforcement services in the area. Transport of

coal by truck from the proposed mine to the Huntley loadout and the increased number of commuting

vehicles on the highway would require additional traffic patrol and enforcement efforts. Due to the

anticipated increase in traffic, officers may need to commit more time and resources to patrolling U.S.

Highway 87 and Highway 312, requiring a shift in patrol duties from other portions of the County. After

the rail spur was constructed, coal truck traffic would cease, thus alleviating a portion of the additional

workload of traffic patrol officers.

When the mine closed, a small number of people would be expected to leave the area. If law

enforcement agencies hired additional staff to meet the needs of the growing population and retained that

level of staffing, it is unlikely that the agencies would be overstaffed.

Cumulative development (see Appendix B) primarily would be concentrated in the immediate

Billings area; consequently, Musselshell and Yellowstone County Sheriffs departments should not be

impacted by the proposed developments. Billings Police Department, which is currently understaffed,

would be impacted by the influx of construction workers in the Billings area.

The Agency concludes that me impact to law enforcement agencies would be moderate when

trucks were hauling coal between the proposed mine and Huntley loadout facility. For the remainder of
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the short term, the impact would be minor. Impacts to law enforcement agencies from mining-related
activities would be negligible over the long term.

d. Impacts to housing in the Roundup and Billings areas from mining-related activities.

Rental housing in the Roundup area is limited; however, there are enough houses for sale to
accommodate the small number of projected in-migrants to the area. Additional housing may become
available for rent by those who have been unsuccessful in selling their homes.

The in-migration of workers may increase housing demand.

A large number of families moving from the area as a result of mine closure is not anticipated;
therefore, it is not expected that the housing market would markedly change over the long term.

Cumulative development should not impact housing in the Roundup area. Temporary shortages
of rental housing in the Billings area may be experienced due to cumulative development. Construction
activities may last through the summer, a time when motels experience higher occupancy rates due to

tourist travel. It is possible that construction workers occupying motel rooms over the construction phase
would displace tourists seeking motel accommodations.

The Agency concludes that impacts to housing in the Roundup and Billings areas would be minor
over the short term and negligible over the long term.

e. Impacts to educational facilities from mining-related activities.

Ninety new families are projected to move to the area as a result of the proposed mine
development. School enrollment in the Roundup School District is expected to increase by 8 elementary

and 4 high school students, while in the rural school districts of Broadview, Shepherd, and Huntley
Project, school enrollment is projected to increase by a total of 4 elementary and 2 high school students.

An increase of 38 elementary and 15 high school students is projected for the Billings School District.

The majority of in-migrating workers and their families are expected to reside in the Billings
School District, which has the capacity to accommodate the small number of added students. Although

few workers are expected to move to Roundup, Broadview, Huntley, or Shepherd, schools within these
areas are currently at capacity and any additional students could further stress the facilities.

Accreditation standards, which would require smaller class sizes in kindergarten through second

grade, will be implemented in 1992. With or without the Project, these standards may require additional
educational facilities if newly-enrolled elementary students are not evenly distributed throughout
elementary grades.

Positive impacts may result from approval of the Project. School districts within the coal-

impacted area would have the opportunity to apply for grants for school facility expansion through the
Local Impact Assistance Program of the Montana Coal Board. Approval of the grants would provide
funding for expansion of school facilities.
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Due to the small number of families expected to move away from the area after mine closure,

negligible impacts on school districts should occur over the long term.

Cumulative development in the Billings area should not impact the school districts. It is expected

that few in-migrating construction workers would bring their families with them to live for the short

duration of construction activities. In addition, the largest portion of construction activities usually occurs

during the warmer months of the year, a time when school usually is not in session.

The Agency concludes that impacts to educational facilities from mining-related activities would

be moderate with the potential to become significant over the short term and negligible over the long

term.

f. Impacts to social well-being in the Bull Mountains area from mining-related

activities.

The magnitude of potential impacts on social well-being would depend on the ability of

community members to adapt to social changes resulting from the proposed Project. Past history in the

Roundup and Bull Mountains areas with cyclic resource developments such as coal, oil, forest products,

and agriculture has imparted a social history of boom and bust. Due to this pattern of life, many social

experiences necessary to deal with new development already exist.

Positive impacts to social well-being would be realized through increased job opportunities and

local spending. However, since not all jobs created by the proposed Project would be filled by local

residents and only a portion of the income would be spent locally, residents with high expectations that

the Project would revitalize the area's depressed economy would experience disappointment if the Project

failed to provide a large infusion of wages.

Residents who oppose the Project and associated rail spur would be adversely affected by its

approval. These residents may experience feelings of anxiety, stress, and a perceived loss in quality of

life. Those residents who established and joined grassroots organizations to oppose the Project probably

would feel that their attempts had been futile.

Quality of life of Bull Mountains residents who live close to the proposed mine and associated

rail spur would be adversely affected. Some residents moved to the Bull Mountains for solitude and they

could be disturbed by the noise of construction and operation of the proposed mine and railroad;

increased traffic as a result of hauling coal and commuters working at the proposed mine; increased dust

created by mining construction and operation and traffic; and increased danger on the haul route due to

the frequency in which coal trucks would be leaving and entering the proposed mine site.

Residents who gained economically as a result of the proposed Project would be the primary

group impacted in the long term when mine closure eliminated direct or indirect economic benefits.

Other groups should not be impacted by mine closure.

Cumulative development in the Billings area should not impact the social well-being of the Bull

Mountain residents.
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The Agency concludes that impacts to social well-being in the Bull Mountains area would be

moderate with the potential to become significant over the short term and minor over the long term.

g. Impacts to social well-being in the Huntley area from operation of the loadout

facility.

Operation of the proposed loadout facility would create additional dust, noise, and traffic and

would increase the risk of traffic-related accidents. Currently, Huntley has a railroad stockpiling facility

and experiences relatively large volumes of truck traffic, seasonally, during the sugar beet harvest. Some

residents consider sugar beet traffic to be tolerable because it does not affect the community year-round,

and labor and income associated with the beet harvest remains local. Year-round heavy traffic from coal

hauling is widely perceived to represent a major change in the community with little local benefit.

Similarly, little income would be generated for Huntley from the proposed loadout facility because
truckers would probably reside elsewhere.

Closure of the Huntley loadout facility would be a positive impact on the social well-being of
Huntley residents who opposed the proposed Project.

Cumulative development in the Billings area should not impact the social well-being of Huntley
area residents.

The Agency concludes that impacts to social well-being in the Huntley area would be moderate

with the potential to become significant over the short term and moderately positive over the long term.

12. Recreation

a. Impacts to outdoor recreational opportunities in the Bull Mountains area from
mining-related activities.

Dispersed activities such as camping, fishing, and hiking would not be impacted by mining-related

activities. Hunting however, may be temporarily disrupted due to noise, dust, and human activities

associated with construction. Temporary displacement of some large game animals would be expected

to occur, particularly near the surface facility complex, and along the rail spur during construction. This

impact would be limited to those areas where hunting on private land was previously open to the public.

Some displaced big game animals could relocate to State and Federal lands and actually increase hunting

opportunities in some instances. In general, the impact to hunting would increase with proximity to
active construction areas.

As areas of reclamation occurred, elk and deer would be attracted to them. In similar mining

operations in Colorado and Wyoming, specially-designed wildlife fences have been constructed to keep

deer off reclaimed areas (Bob Carroll, Ecological Consulting Services, Inc., personal communication,

March 13, 1992.) Colstrip mine in southeastern Montana has documented problems with large numbers

of mule deer trampling and grazing newly-reclaimed areas. Because hunting is usually restricted around

a mine, reclaimed areas generally act as a reserve for animals (Bob Carroll, personal communication,

March 13, 1992). As a result of probable increases in wildlife within restricted areas, peripheral hunting
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opportunities could increase. In addition, reseeding of the railbed after construction would attract deer

and elk.

The Agency concludes that impacts to outdoor recreational opportunities in the Bull Mountains

area from mining-related activities would be minor over the short term and negligible over the long term.

b. Impacts to outdoor recreational opportunities in the Huntley area from mining-

related activities.

Recreation opportunities in Huntley would be impacted from coal dust generated at the loadout

and carried to town by southeasterly winds. The quality of the recreation experience for those engaging

in dispersed recreation activities including walking, jogging, and bicycling would be impacted during

these times. The closer to the loadout these activities occurred, the greater the impact would be.

Increased coal truck traffic would impact the safety and general enjoyment of walkers, joggers,

and bicyclists who used Heath Street for these activities. Impacts would be greatest in October when the

sugar beet harvest peaks. During this time, both coal and beet trucks entering Huntley from the north

would be using Heath Street. Due to the existing traffic load on Old Highway 10 - Northern Avenue,

most Huntley residents do not use it as a recreation route (Jim Pope, personal communication, January

30, 1992.)

Noise impacts would be greatest within 30 to 40 feet of Heath Street and 1,000 feet of the loadout

(see Noise). Beyond that distance, noise generated at the proposed coal loadout would decline to a level

compatible with outdoor recreation activities. Huntley Community Park, located about 1,000 feet

southwest of the proposed coal loadout is at the outer limits of the acceptable range; recreation activities

should not be affected.

The Agency concludes that impacts to outdoor recreational opportunities in the Huntley area from

operation of the Huntley loadout would be minor over the short term and negligible over the long term.

13. Land Use

a. Impacts to land use in the life-of-mine area From mining-related activities.

• Cropland/Rangeland

Construction and mining-related activities (primarily subsidence) could progressively

disturb 7,041 surface acres of the life-of-mine area. Native grasses, shrubs, and trees

would be planted in disturbed areas to restore rangeland. The 17-acre parcel of cropland

in the northwest portion of the life-of-mine area may be temporarily disturbed by surface

facility construction activities. Disturbed areas should return to equal or better than

premining production capacity.
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Surface disturbances caused by subsidence should be temporary (1 to 2 years); the

possible exception would be any edge-of-subsidence areas where steep slopes created or

worsened by subsidence could decrease soil stability and increase the chance of erosion.

The surface of the WDA fill area would remain active for the life-of-mine and therefore,

unusable during that time period. After total reclamation, the WDA area should be
suitable for use as rangeland.

Water resources at 42 of the 49 springs in the life-of-mine area could be disrupted by

mining-related activities (tables III-3 and E-8, Appendix E). Impacts to these resources

would be mitigated through the use of interim water supplies, repair of shallow surface

fractures, horizontal drains, vertical wells, guzzlers, ponds (reservoirs), and/or
supplementation using water distribution systems (Table A-3, Appendix A). Of the 4

springs having a high importance to land use, 2 are predicted to undergo a major impact

from subsidence and 2 are predicted to sustain subsidence-induced impacts that have the

potential to become major. Of the 14 springs with moderate importance to land use, 2

are predicted to undergo a major impact from subsidence and 2 are predicted to sustain

an impact that has the potential to become major (see Table E-8, Appendix E).

• Buildings

Buildings located in areas of subsidence could suffer structural damage. Once subsidence

had ended, the surface should have adequate stability for construction or reconstruction

of most buildings, except for steep slopes where stability would remain questionable.

The WDA would not be suitable for building during the life-of-mine because of continual

use; however, once mining operations ceased and reclamation of the WDA was

completed, it should be suitable for construction of most buildings, except where the face
of the fill area was too steep.

• Corrals/Fencing

Corrals and fences located in areas of subsidence could be damaged to varying degrees,

depending on the amount of subsidence. Once subsidence had ended and reclamation was
completed, they could be repaired or rebuilt.

Corrals and fences in areas disturbed by construction activities would be removed and
could be rebuilt once reclamation activities were completed.

Fences or corrals could be built in the WDA once waste disposal use of the area ended
and reclamation was completed.
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• Roads

Roads located in areas of subsidence would be damaged to varying degrees, depending

on the amount of subsidence.

Surface disturbance, caused by construction activities or subsidence could require that

affected roads be relocated or temporarily closed during the period of disturbance. Fattig

Creek Road would remain open, providing access through the life-of-mine area.

(Sections may be relocated.) Meridian has an agreement with Musselshell County that

Meridian would maintain and/or rebuild roads within the life-of-mine area. Once

subsidence had ended and disturbed surface areas were reclaimed, roads would be rebuilt.

• Future Development

A portion (438 acres) of the Yellowstone Basin Properties, Inc. subdivision is located in

the north portion of the life-of-mine area, north and west of Fattig Creek. There is no

plan to mine this area, therefore continued residential development and use of the

subdivision area would not be affected by subsidence or other mining-related activities.

Land within longwall subsidence areas should generally be suitable for future construction

of dwellings or other types of development once subsidence had ended and reclamation

was completed. An exception would be those areas where stability would continue to be

questionable because of severe slopes.

Land within the room-and-pillar area (about 240 acres in the south portion of the life-of-

mine area) may experience some long-term settling. Because of this potential settling,

stability required for structural construction may be affected, thereby impacting future

development of this particular area.

After total reclamation of the WDA had been completed, the surface should be suitable

for development, except for the face of the fill area which would be too steep.

Proposed mitigation measures for the life-of-mine area including topsoil placement or

replacement, compaction, hydrologic mitigation, and revegetation are described in

Reclamation Plan, Appendix A.

The Agency concludes that impacts to land use other than those associated with springs would

be moderate over the short term and minor over the long term.

The Agency concludes that impacts to land use associated with springs in the life-of-mine areas

from mining-related activities would be minor to moderate over the short term and minor over the long

term.
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b. Impacts to land use along the rail spur from construction and operation activities.

• Cropland/Rangeland

Land traversed by the proposed rail spur right-of-way is primarily cropland or rangeland.

Parcels would be split by the right-of-way and land within the right-of-way would be

taken out of production (about 1,150 acres outside the life-of-mine area). Proposed road

crossings and cattle underpasses would decrease the impact of split parcels in most

instances and indirect access from parcel to parcel would cause inconvenience.

There appear to be 3 parcels that would be split. These are located in section 6, T.4 N.,

R.25 E. (owners: G.L. and O.J. Morton); NV& Section I, T.5 N., R.26 E. (owner:

Majerus Ranch, Inc.); and SV£ Section 1, T.5 N., R.26 E. (owners: G.A. and E.L.

Carlson).

• Corrals/Fences

Fencing would be installed along both sides of the rail spur right-of-way and existing

fences removed and/or repaired as required to maintain safety and land use functions.

• Roads

The proposed rail spur would cross numerous local and County roads and 2 highways.

Plans for the proposed rail spur show about 22 crossings of local and County roads.

Three of the crossings would be above-grade, the remainder would be at-grade crossings.

Montana Route 3 would have an at-grade crossing and U.S. Highway 87 would have an

above-grade crossing.

Once mining operations had ceased, the track was removed, and reclamation completed,

direct access between split parcels could be re-established.

• Future Development

On non-State-owned sections, only limited backfilling and regrading of the railbed is

planned and revegetation would be limited to reseeding disturbed areas with crested and

intermediate wheatgrass. Re-establishment of shrub and tree communities would be left

to natural invasion. On State-owned sections, complete reclamation including regrading

to approximate original contours and revegetation to restore the areas to their premine

function, would be required.

The rail spur right-of-way would be too narrow to be effectively developed in and of

itself. Some of the divided parcels are also so small that they would not be economically

developable. These impacts would remain so long as the rail spur right-of-way was a
separate, individual parcel of land.
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The Agency concludes that the impacts to land use along the rail spur from construction and
operation activities would be moderate in the short and long terms. The loss of agricultural productivity

as well as other economic development of the 1,150 acres of rail spur right-of-way could be irretrievable.

14. Visual Resources/Aesthetics

a. Impacts to visual resources/aesthetics in the life-of-mine area from mining-related
activities.

The only area with a high sensitivity level near the life-of-mine area is the U.S. Highway 87

corridor. The corridor is highly sensitive because of its high traffic volume. All other areas have a low
sensitivity level because of the sparsely-developed nature and low user volume.

During construction, diesel emissions and dust from startup and operation of vehicles and other

construction activities would create some haze. However, watering surface construction areas to control

the dust, topographic features that screen the mine from areas of high sensitivity, and distance

(U.S. Highway 87 is over 1 mile away from the life-of-mine area at its closest point) would limit visual
impact. The duration of construction impacts would be temporary.

During operation of the mine, diesel emissions from the startup and operation of vehicles would

create some haze. Topographic screening and distance to any highly-sensitive areas would limit the visual

impact from this source. Paniculate emissions generated by screening, crushing, conveyance, and
cleaning operations would be controlled by fabric filters, water sprays, partially enclosed conveyors, and
tube stackers. Any coal fires would be promptly extinguished.

There would be several mine-related surface facilities and disturbances that would, to some

degree, adversely impact the aesthetic quality of the existing landscape. The PM Mine and Meridian coal

test pit have already scarred a portion of the life-of-mine area. Located on about 871 acres, surface

facilities would include the main facilities buildings, coal processing facilities, and ancillary facilities.

These surface facilities would be removed and the area reclaimed after mining operations had ended.

Surface disturbances at the mine include topsoil stockpiles, excess spoil pile, sediment ponds, rock

quarry, haul roads, WDA, WDA subsoil pile, and subsidence areas. Subsidence would have the potential

to disturb about 6,170 acres of the life-of-mine area. The most substantial surface disturbance would be

caused by the WDA, which would cover up to 169 acres and reach a maximum height of 130 feet.

Reclamation measures have been proposed that would reduce the long-term impacts of mining-related

surface facilities and disturbances, but not totally mitigate them. Some would permanently scar the
landscape.

The WDA's surface would remain virtually flat and the face of the fill would have an unnatural

uniform slope that would strongly contrast in form and line with the adjacent landscape. Proposed

regrading techniques may not leave a topographically-natural appearing landscape, and tree and shrub

plantings may not insure that natural vegetation patterns would be duplicated (see Figure A-ll,

Appendix A). In general, revegetation, especially trees, would take a long period of time to achieve a

natural appearance that would blend with vegetation in adjacent areas undisturbed by mining-related
activities.
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Mining-related surface facilities and surface disturbances would be screened from highly sensitive

viewpoints by topographic features. They would be partially visible from some existing residences and
local roads adjacent to the life-of-mine area.

The Agency concludes that impacts to the visual resources/aesthetics in the Bull Mountains area

from mining-related activities would be minor to moderate in the short and long terms. The visual

contrast of the WDA would constitute an irretrievable and irreversable commitment of the visual
resources/aesthetics.

b. Impacts to visual resources/aesthetics in the Bull Mountains area from the rail spur.

There are 2 areas with a high sensitivity level in the rail spur viewshed; Montana Route 3 and

U.S. Highway 87 corridors. These corridors are highly sensitive because of their high traffic volumes.

All other areas have a low sensitivity level because of sparse development and low user volumes.

During construction, diesel emissions and dust from startup and operation of vehicles and other

construction activities would create some haze. Additionally, most of the rail spur would be screened

from highly-sensitive viewpoints by topographic and vegetative screening. The duration of construction
impacts would be temporary.

During operation of the mine, both the rail spur and coal trains would adversely affect the visual

resources/aesthetics of the area. The proposed right-of-way would come within 300 to 400 feet of 2

ranch houses, and within one-fourth to one-half mile of several others.

The railbed, extensive cuts-and-fills, County road above-grade crossings, and livestock

underpasses would be visible during and after the mine life. All are proposed to remain in-place after

the rail spur was abandoned. The proposed revegetation of the rail spur would not match or blend with

existing, adjacent vegetation, thereby contrasting in color and texture. Large cuts (some more than

60 feet), with slopes of 2:1 and 3:1, are planned for sections of the eastern one-third of the rail spur.

The proposed above-grade crossings would have clearances ranging from 26 to 31 feet high, and would

be 140 to 180 feet long. The postmining landscape along the rail spur would be permanently impacted

if these features remained in place as proposed. Most of these features would be visible only from

viewpoints with low visual sensitivity levels, however, some would be visible from the corridors of U.S.

Highway 87 and Montana Route 3 which would have high visual sensitivity levels.

The proposed U.S. Highway 87 above-grade rail crossing would be located in a scenic area of

rolling, wooded (pine) hills. The top surface of the bridge would be about 30 feet above U.S.

Highway 87. The fill slope for the rail spur east of the highway would exceed 50 feet. The grey

concrete of the structure would not blend with or compliment the natural colors of the surrounding area.

This would be a massive structure, sharply contrasting with the color, form, line, and texture of the

adjacent landscape. The bridge would cross a straight section of highway with long sightlines from both

the northbound and southbound lanes. This would make it easily visible from relatively long distances.

There are no plans to remove the structure after mine life, therefore the visual resources and aesthetic
value of the area would be permanently impacted.
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Although only causing temporary impacts, coal trains would be very visible especially in the

western two-thirds of the rail spur where the landscape is flat and open. Coal trains sitting on the

6,800-foot siding at the junction of the rail spur and Burlington Northern mainline would be immediately

adjacent to Montana Route 3 and very visible, and could possibly be visible from portions of Broadview.

Trains presently run through the Broadview area on the Burlington Northern mainline.

The Agency concludes that impacts to the visual resources/aesthetics in the Bull Mountains area

from the rail spur would be minor to moderate over short and long terms. The larger cuts-and-fills of

the rail spur and the structure over U.S. Highway 87 would constitute irretrievable commitments of visual

resources/aesthetics.

c. Impacts to visual resources/aesthetics in Huntley from the Huntley loadout.

Huntley would have a high level of sensitivity because of population density, closeness, and

unobstructed views of the proposed loadout facility and operations. Highway 312 would also have a high

sensitivity level, although impacts would be lessened by distance (about one-half mile from loadout site)

and line-of-sight interference (trees and buildings).

During construction, diesel emissions and dust from the startup and operation of vehicles and

other construction activities would create some haze. Watering construction areas to control dust would

help reduce the visual impact.

Although located in a rail-oriented industrial area, the proposed facilities and operational activities

will lower the scenic quality, increasing the impact created by the existing facilities including the grain

elevator, sugar beet stockpile and loading site, and other trains using Montana Rail Link line.

Additional adverse impacts to visual resources and aesthetics would be created by coal trains, haul

trucks, and loadout equipment. Each would create dust and particulate emissions as well as adding to

the visual clutter. Coal dust emissions were a major complaint of Huntley residents during operation of

the loadout related to the Meridian coal test pit. Water spraying and partial enclosure of transfer

operations should help reduce coal dust emissions.

The coal stockpile, a dominating feature (which could be 600 feet long, 200 feet wide, and 25 feet

high), would greatly impact the aesthetic quality of the area because of its strong contrasts in form, color,

and texture to the surrounding landscape. The 8-foot fence proposed to enclose the stockpile would do

little to mitigate its visual impact.

The Agency concludes that impacts to visual resources/aesthetics in Huntley from Huntley loadout

would be major and significant in the short term, and negligible in the long term.
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15. Cultural Resources

a. Impacts to prehistoric and historic resources in the Bull Mountains area from

mining-related activities.

Potential adverse effects to prehistoric and historic resources include direct land disturbance due

to construction and operations (including subsidence), and unauthorized artifact collecting and vandalism.

Degradation of physical integrity occurs at sites exposed to these activities. The loss of physical integrity

diminishes research potential which contributes to resource eligibility. Visual intrusions to the setting

or environmental context of sites also creates potential adverse effects.

Two NRHP-eligible sites currently identified within the life-of-mine area would be adversely

affected by mining and mining-related activities. Four NRHP-eligible lithic scatters may be adversely

affected by subsidence, resulting in the mixing of subsurface cultural deposits located at the margins of

the subsidence areas. One NRHP-eligible lithic scatter may be adversely affected by construction of the

proposed rail spur within the proposed surface facility complex. The potentially NRHP-eligible stone

circle site may be adversely affected by construction of hydrological mitigation in the proposed life-of-

mine area. About 230 additional NRHP-eligible prehistoric sites may be disturbed during construction

and operation of the mine.

Twenty-four NRHP-eligible prehistoric and historic sites located in the proposed rail spur right-of-

way, would be adversely affected by railroad construction or operations. Thirteen prehistoric lithic

scatters and 11 historic sites (8 homesteads and 3 trash scatters) would be disturbed or destroyed by

construction of the proposed rail spur. Two of these homesteads have standing structures. These would

also be adversely affected by the presence of the rail spur which would destroy the integrity of site

settings. Increased access and traffic to the area by construction workers may also result in unauthorized

surface collecting and vandalism of NRHP-eligible sites.

Adverse effects to NRHP-eligible prehistoric and historic sites from mining-related activities

would be appropriately mitigated by data recovery techniques. Data recovery may include surface

collection, excavation, artifact and feature analysis, architectural documentation, archival research, and

construction or operations monitoring. Beneficial impacts may occur from data recovery procedures

implemented to mitigate adverse effects to NRHP-eligible sites. Data recovery of NRHP-eligible sites

would contribute pertinent information to the regional database.

The Agency concludes that impacts to prehistoric and historic resources in the Bull Mountains

area from mining-related activities would be minor and permanent. Loss of NRHP-eligible prehistoric
and historic sites would be irretrievable.

b. Impacts to Native American (traditional) resources in the Bull Mountains area from

mining-related activities.

Potential adverse effects to Native American resources include direct land disturbance due to

construction and operations (including subsidence), visual and noise intrusions on Native American
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sensitive sites, reduced access to Native American traditional use areas, and unauthorized artifact

collecting and vandalism.

Rock art sites sensitive for Native American groups in the proposed life-of-mine area may be

disturbed by subsidence; it may cause scaling and collapse of vertical sandstone outcrops within

subsidence areas. Springs may be disturbed or destroyed by construction of wetland enhancement and

hydrological mitigation. Other types of sensitive sites may be disturbed directly by construction, or

indirectly by visual or noise intrusions from construction and operation of the mine.

Several potentially-sensitive areas within the proposed railroad corridor may be disturbed directly

by construction, or indirectly by audio or noise intrusion of rail spur construction and operations.

Impacts to Native American resources may be mitigated by appropriate relocation of human

remains (if discovered) according to the Native American Graves Protection and Repatriation Act and the

Montana Human Skeletal Remains and Burial Site Protection Act. Reseeding, transplanting, or harvesting

sensitive Native American plant resources (if present), or planting vegetation screens to reduce visual and

noise intrusions would also provide mitigation. Impacts to some Native American resources, such as

sensitive rock art sites, cannot be adequately mitigated, resulting in destruction of the resource.

The Agency concludes that there will be some impacts to Native American resources in the Bull

Mountains area from mining-related activities. Because there may be unmitigated and irretrievable loss

of some resource types, the impact to Native American resources would have the potential to become

significant.

B. IMPACTS OF DISAPPROVAL UNDER ALTERNATIVE 2

1. Assumptions for the Disapproval Alternative

The assumptions used by the Agency to perform the impact analysis for the disapproval

alternative (Alternative 2) include:

• The Project would be placed on indefinite hold, and the permit application package (PAP)

submitted to Montana DSL would be withdrawn.

• The existing Huntley loadout facility would be reclaimed as scheduled in the approved

Meridian coal test pit permit, no. 90017R. This would include: removal of the portable

loadout facilities, collection of the remaining coal waste for disposal at the Bull

Mountains test pit, and reclamation of the sediment pond after evaporation was complete.

(Specific details of the existing Huntley loadout facility are included in Appendix B.)

• Reclamation of Meridian's existing coal test pit would proceed according to the approved

plan (MT permit no. 90017R). (Specific details of the existing coal test pit facility are

included in Appendix B.)
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• The PM Coal Company would continue to operate their existing surface/underground
mine in the Bull Mountains area according to the approved permit to mine coal (MT

permit no. 79008R1). They would continue to supply truck/package-delivery coal to the
local market. (Specific details of the existing PM Mine are included in Appendix B).

• Existing resources in proximity to the Project would not be disrupted by new activity
related to coal mining. They would, however, be subject to the continuing human and

natural processes, including those uses and management activities currently being applied.

To accurately evaluate the impacts of disapproving proposed mining-related activity on

these resources, analysis of impacts under this alternative examine, to the extent possible,

the effects of current management and natural processes on existing resources through

the year 2037, the year assumed for final bond release (1993, plus 44 years).

• The life-of-mine area and associated rail spur would be managed for grazing, agricultural
crop production, wildlife habitat, and recreation:

Livestock stocking rates and management practices would continue at current,
premining levels.

Wildlife management and recreation opportunity would correspond to Montana

Department of Fish, Wildlife and Parks (DFWP) plans for the area.

Cropland would continue to be farmed at current, premining levels.

• The area surrounding the Project would be maintained in its current or proposed use:

Coal leasing may continue, but no new mines would be developed.

Land currently used for agriculture would remain in that use.

Land outside the area of the proposed mine, currently used for residential

purposes, would remain in that use. New residential development could occur.

State and County roads would be subject to existing maintenance schedules and
current use levels.

2. Air Quality

a. Impacts to air quality in and around the surface facility complex associated with
disapproval of the proposed Project.

Current air quality impacts would continue to be the result of fugitive dust and vehicle exhaust
emissions from operation of the PM Mine. The area should continue to be classified as in attainment for
all regulated pollutants.
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The Agency concludes that impacts to air quality in and around the surface facility complex

associated with disapproval of the proposed Project should be negligible.

b. Impacts to air quality along and around the rail spur associated with disapproval of

the proposed Project.

Fugitive dust and vehicle exhaust emissions from agricultural operations and vehicle travel on

local roadways would continue to generate air quality impacts. Regular train traffic would continue to

pass through the Broadview area, generating diesel emissions. The area along the rail spur right-of-way

should continue to be classified as in attainment for all regulated pollutants.

The Agency concludes that impacts to air quality along and around the rail spur associated with

disapproval of the proposed Project should be negligible.

c. Impacts to air quality from truck haulage of coal on U.S. Highway 87, Highway 312,

and Heath Street.

Re-entrained dust and exhaust emissions from vehicular traffic should continue to constitute the

sources for air quality impacts along U.S. Highway 87, Highway 312, and Heath Street. The area along

these roadways should continue to be classified as in attainment for all regulated pollutants. However,

in 1993 reconstruction of 6.2 miles of U.S. Highway 89 is scheduled several miles south of the south

entrance to Old Divide Road. During this 1-year reconstruction period, ambient fugitive dust (PM10)

concentrations and NO2, CO, and paniculate concentrations from exhaust emissions would show

temporary increases along this portion of U.S. Highway 87.

The Agency concludes that impacts to air quality from truck haulage of coal on U.S. Highway

87, Highway 312, and Heath Street should be negligible to minor.

d. Impacts to air quality in and around the Huntley area associated with disapproval

of the proposed Project.

Air quality impacts from fugitive dust and vehicle and locomotive exhaust emissions should

continue as a result of regular train traffic and operational activities at the Huntley sugar beet loading site.

The Huntley area should continue to be classified as in attainment for all regulated pollutants.

The Agency concludes that impacts to air quality in and around the Huntley area associated with

disapproval of the proposed Project should be negligible.

3. Geology

a. Impacts to stability of slopes and sandstone cliffs in and around the life-of-mine area

associated with disapproval of the proposed Project.

Natural erosion and weathering will continue to occur with slope failure and rock toppling altering

topography and drainage patterns in the area.

IV-50



CHAPTER IV ENVIRONMENTAL CONSEQUENCES

The Agency concludes impacts to the stability of slopes and sandstone cliffs in and around the
life-of-mine area associated with disapproval of the proposed Project would be negligible.

4. Topography

a. Impacts to topography of the surface facility complex associated with disapproval
of the proposed Project.

Reclamation of Meridian's coal test pit would proceed according to the approved plan and the PM

Mine would continue to operate according to an approved permit. With reclamation complete,
postmining and test pit topography would be similar to adjacent premining topography.

The Agency concludes that impacts to topography of the surface facility complex associated with
disapproval of the proposed Project would be negligible.

b. Impacts to topography in and around the life-of-mine area associated with
disapproval of the proposed Project.

Natural processes and current management would continue to determine topographic changes in
the area.

The Agency concludes that impacts to topography in and around the life-of-mine area associated
with disapproval of the proposed Project would be negligible.

c. Impacts to topography along the rail spur associated with disapproval of the
proposed Project.

The 33-mile right-of-way would continue to be managed for grazing, crop production, wildlife

habitat, and recreation. Natural processes and current management would continue to determine
topographic changes in the area.

The Agency concludes that impacts to topography along the rail spur associated with disapproval
of the proposed Project would be negligible.

5. Soils

a. Impacts to soil productivity associated with disapproval of the proposed Project.

The Huntley loadout and coal test pit would be reclaimed according to approved plans. The

PM Mine would continue to operate, and land in and around the proposed mine would be maintained in
current or proposed uses.

The Agency concludes that impacts to soil productivity associated with disapproval of the
proposed Project would be negligible.
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6. Hydrology

a. Impacts to ground and surface water supplies in and around the life-of-mine area

associated with disapproval of the proposed Project.

Ground water and related surface water supplies would continue to be determined by climate,

recharge, and natural structural changes in area.

The Agency concludes that impacts to ground and surface water supplies in and around the life-of-

mine area associated with disapproval of the proposed Project would be negligible.

b. Impacts to water quality in and around the life-of-mine area associated with

disapproval of the proposed Project.

The quality of ground and surface water from spring and seep discharges, would continue to be

determined by natural chemical and structural processes in the area.

The Agency concludes that impacts to water quality in and around the life-of-mine area associated

with disapproval of the proposed Project would be negligible.

c. Impacts to ground water supplies in and around the life-of-mine area associated with

disapproval of the proposed Project.

Ground water supplies in deep aquifers would be impacted only by wells drilled for future

development.

The Agency concludes that impacts to ground water supplies in and around the life-of-mine area

associated with disapproval of the proposed Project would be negligible.

d. Impacts to ground and surface water quality in sections 12 and 13 associated with

disapproval of the proposed Project.

Natural chemical and structural processes in the area would continue to determine the quality of

ground and surface water in sections 12 and 13.

The Agency concludes that impacts to ground and surface water in sections 12 and 13 associated

with disapproval of the proposed Project would be negligible.

e. Impacts to ground water quality in the Huntley area associated with disapproval of

the proposed Project.

The existing Huntley loadout would be reclaimed as planned. Because the facility is located in

a commercial/industrial area, future uses could impact ground water quality.

IV-52



CHAPTER IV ENVIRONMENTAL CONSEQUENCES

The Agency concludes that impacts to ground water quality in the Huntley area associated with
disapproval of the proposed Project would be negligible.

f. Impacts to alluvial ground water supplies in the Huntley area associated with
disapproval of the proposed Project.

The existing Huntley loadout would be reclaimed as planned, and operations of the water supply
well would depend on the future use of the site.

The Agency concludes that impacts to alluvial ground water supplies in the Huntley area
associated with disapproval of the proposed Project would be negligible.

7. Vegetation

a. Impacts to wetland communities in and around the life-of-mine area associated with
disapproval of the proposed Project.

Precipitation-dependent wetland communities throughout the area should continue to fluctuate in
response to annual moisture patterns and continue to be susceptible to damage from wild and domestic
animal grazing and watering.

The Agency concludes that impacts to wetland communities in and around the life-of-mine area
associated with disapproval of the proposed Project would be minor.

b. Impacts to wetland communities along the rail spur associated with disapproval of
the proposed Project.

The 1-acre precipitation-dependent wetland community in the right-of-way would not be disturbed
and would continue to fluctuate in response to annual moisture patterns. New wetland communities
would not be established along the proposed rail right-of-way.

The Agency concludes that impacts to wetland communities along the rail spur associated with
disapproval of the Project would be negligible.

c. Impacts to the vegetative productivity and community stability along the powerline
easement and rail spur associated with disapproval of the proposed Project.

Subdivision of real estate in the Bull Mountains would continue along with extreme overgrazing
of some parcels. Increased population levels in the Bull Mountains could require powerline upgrading
with or without the proposed Project. Grazing by domestic and wild animals would continue in the Bull
Mountains, subject to landowner discretion. Vegetation productivity and stability along the proposed rail
spur right-of-way could change radically upon termination of the Federal Conservation Reserve Program.

The Agency concludes that impacts to vegetative productivity and community stability along the
powerline easement and rail spur associated with disapproval of the Project would be negligible to minor.

IV-53



CHAPTER IV ENVIRONMENTAL CONSEQUENCES

d. Impacts to vegetative productivity and community stability within the surface facility

complex and the Huntley loadout associated with disapproval of the proposed

Project.

The PM Mine would continue to operate within the terms of its permit and the 101 acres of

existing disturbance eventually would be reclaimed. Vegetation productivity of the area would be a

function of annual precipitation and landowner management practices. Huntley loadout would remain

as a commercial/industrial use area (see Appendix B) after reclamation of the existing pond according to

the current permit.

The Agency concludes that impacts to vegetative productivity and community stability within the

surface facility complex and Huntley loadout associated with disapproval would be negligible.

8. Wildlife

a. Impacts to tree- and cavity-nesting birds in and around the life-of-mine associated

with disapproval of the proposed Project.

Tree- and cavity-nesting birds have an abundance of nesting habitat in the Bull Mountains, both

within the life-of-mine area and around it. One hundred-one acres of the surface facility complex is

already disturbed by PM Mine, and would be returned to usable habitat under the terms of the present

permit.

The Agency concludes that impacts to tree- and cavity-nesting birds in and around the life-of-mine

area associated with disapproval of the proposed Project would be negligible.

b. Impacts to sharp-tailed grouse nesting and brood-rearing habitat, turkey-roosting

habitat, and mule deer winter range at the WDA associated with disapproval of the

proposed Project.

The existing ponderosa pine-mixed grassland of the WDA sites would not be disturbed, and would

continue to be used by sharp-tailed grouse for nesting and brood rearing, by wild turkeys for roosting,

and by mule deer in winter.

The Agency concludes that impacts to sharp-tailed grouse nesting and brood-rearing habitat,

turkey-roosting habitat, and mule deer winter range at the WDA associated with disapproval of the

proposed Project would be negligible.

c. Impacts to elk, deer, and antelope in the Bull Mountains area from increased human

activity and development associated with disapproval of the proposed Project.

Proliferation of small housing tracts in the Bull Mountains could be a greater deterrent to some

wildlife species, such as elk and deer, than a single larger block of human activity. Subdivisions could

increase over a wider area. Twenty-acre homesteads, with associated domestic pets and daily traffic,
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influence wildlife in an area exceeding 20 acres. Assured water sources for wildlife associated with
hydrologic mitigation would not be provided.

The Agency concludes that impacts to elk, deer, and antelope in the Bull Mountains area from

increased activity and development associated with disapproval of the proposed Project would be
negligible.

d. Impacts to the wildlife productivity within the life-of-mine area associated with
disapproval of the proposed Project.

Current wildlife productivity is largely a function of weather (precipitation) patterns, grazing and
foraging competition with livestock, and tolerance of landowners for specific species. Certain species

also have limited tolerance for human activity. Increased subdivision would continue to affect wildlife.
Wildlife populations and distribution would continue similar to present levels, affected primarily by
landowner tolerance.

The aquatic animal community in the life-of-mine area would continue to be controlled by the
fluctuations in the status of aquatic habitat provided by springs, seeps, and rainfall.

The Agency concludes that impacts to wildlife productivity within the life-of-mine area associated
with disapproval of the proposed Project would be negligible.

9. Transportation

a. Impacts to traffic flow and public safety associated with disapproval of the proposed
Project.

Truck and other vehicle trips generated by the PM Mine would continue to use Fattig Creek

Road, Old Divide Road, and U.S. Highway 87. These vehicles would use a portion of the capacity of
the area roadways and intersections.

Traffic volumes should continue to grow with general population increases in the area. More
traffic volume and more vehicle-miles of travel would gradually reduce the LOS on area roadways and
increase the number of accidents.

Traffic turning from either of the Old Divide Road/U.S. Highway 87 intersections onto U.S.
Highway 87 would continue to yield to through traffic. Longer delays would occur at the intersections
as a result of both traffic growth on U.S. Highway 87 and the PM Mine trucks turning to and from Old

Divide Road. As delays increased, the LOS of the intersections would decrease.

More accidents would occur at the intersections of Old Divide Road with U.S. Highway 87.
More vehicles and longer delays in traveling through the intersection would increase the potential for
conflicts.
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Truck travel along U.S. Highway 87 would slow when going up long, steep grades and would
continue to impede traffic. Continued traffic measures combined with the slow trucks could lower the
LOS of highway segments and cause more accidents.

Congestion due to highway reconstruction projects on U.S. Highway 87 would occur as vehicles
traveled through highway work zones. The number of accidents would increase as vehicles stopped at
the reconstruction sites. Reconstruction projects would result in a better roadway surface and shoulders
and increase the traffic capacity and safety of the roadway.

The U.S. Highway 87/Highway 312 intersection would continue to be congested during the peak
hours of travel. As traffic growth continued, congestion would worsen, reducing both the capacity and
LOS of the intersection. Large trucks would continue to have a difficult time turning at the intersection
and could further reduce its capacity and LOS. More traffic accidents would occur due to increased traffic
and vehicle delays and stops.

The seasonal sugar beet traffic would continue to use Highway 312 and Heath Street to get to the
Huntley stockpile facility (see Appendix B). The LOS of the Highway 312/Heath Street intersection
could become worse during the short duration of sugar beet deliveries due to continued growth of traffic
in the area. More traffic accidents would occur at the intersection due to the increased traffic and vehicle
delays and stops.

The number of vehicle trips generated by residents along Heath Street is low. The continuation
of sugar beet traffic along this road should create few conflicts and little congestion. Sight distance is
good, so cars traveling in the Heath Street area would have adequate resources to avoid accidents with
the sugar beet traffic.

The Agency concludes that impacts to traffic flow and public safety associated with disapproval
of the proposed Project would be minor.

b. Impacts to traffic flow and public safety on public and private roads between U.S.

Highway 87 and Montana Route 3 associated with disapproval of the proposed
Project.

Traffic should continue to grow as the general population increases in the area. More traffic
would reduce the capacity and potentially increase the number of accidents on public and private
roadways between U.S. Highway 87 and Montana Route 3.

County and private roadways between U.S. Highway 87 and Montana Route 3 have low traffic
volumes. Increased traffic could reduce the available capacity of these roadways. More traffic accidents
would occur along these roadways and at intersections due to the increased traffic volumes.

Congestion due to highway reconstruction projects would occur. More stops and delays would
be experienced as increased numbers of vehicles traveled through work zones. Completion of the
reconstruction projects would result in a better roadway surface, better shoulders, and increased traffic
capacity and safety of the roadway.
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The Agency concludes that the impacts to traffic flow and public safety on public and private
roads between U.S. Highway 87 and Montana Route 3 associated with disapproval of the proposed
Project would be negligible.

c. Impacts to the integrity/stability of County and State roads associated with
disapproval of the proposed Project.

Traffic volumes should continue to grow as general population increases in the area. This growth
would include automobile and heavy vehicle trips. Truck and vehicle trips generated by the PM Mine
would continue to use Fattig Creek Road, Old Divide Road, and U.S. Highway 87. Seasonal sugar beet
traffic would continue to use Heath Street and Highway 312.

The volume and makeup of this traffic would generate normal wear on the area road surfaces.
This would increase the occurrence of pavement surface and structural failures. The continued growth
of traffic on area roads would require increased maintenance and costs.

The continued travel of PM Mine coal trucks on Fattig Creek and Old Divide roads, and sugar
beet trucks on Heath Street would continue to degrade road surfaces and structures. Pavement cracking,
breakup, potholes, and rutting could be expected.

The Agency concludes that impacts to the integrity/stability of County and State roads from
disapproval of the proposed Project would be minor.

d. Impacts to the integrity/stability of County roads from mining-related subsidence
associated with disapproval of the proposed Project.

PM Mine would continue to operate within its permitted boundaries. Mining-related subsidence
could result in settling of a small section of Fattig Creek roadbed. Subsidence could cause both travel
surface and pavement structure failures.

The Agency concludes that impacts to integrity/stability of County roads from mining-related
subsidence associated with disapproval of the proposed Project would be negligible.

10. Noise

a. Noise impacts in the Bull Mountains area associated with disapproval of the
proposed Project.

Operation of the PM Mine would continue to produce noise levels that are currently experienced
in the area. These levels range from about 40 to 72 dBA.

The Agency concludes that noise impacts in the Bull Mountains area associated with disapproval
of the proposed Project would be negligible.
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b. Noise impacts along the rail spur associated with disapproval of the proposed

Project.

Along the proposed rail spur right-of-way, noise levels would remain near current levels. These

levels range from 55 to 58 dBA at 1,000 feet from noise sources. In the Broadview area, noise levels

would continue to be influenced by Burlington Northern train traffic passing through the area.

The Agency concludes noise impacts along the rail spur associated with disapproval of the

proposed Project would be negligible.

c. Noise impacts along the proposed coal transport route associated with disapproval

of the proposed Project.

Noise levels along the proposed coal transport route would remain near current levels (i.e., L^

values of 59 dB at a distance of 100 feet from roadways). However, in 1993, reconstruction of 6.2 miles

of U.S. Highway 87 is scheduled. During the 1-year reconstruction period, noise levels would increase

above current levels along this portion of the highway.

The Agency concludes that noise impacts along the proposed coal transport route associated with

disapproval of the proposed Project would be negligible to minor.

d. Noise impacts in the Huntley area associated with disapproval of the proposed

Project.

Noise levels in the Huntley area would remain at current levels. L,,,, values would continue to

range from 50 to 55 dBA at residences 100 feet from Heath Street and Northern Avenue. The normal

train traffic and the operation of the beet-loading site during the period from October through January,

would continue to cause local increases in noise levels.

The Agency concludes that noise impacts in the Huntley area associated with disapproval of the

proposed Project would be negligible to minor.

II. Socioeconomics

a. Impacts to employment, personal income, and population associated with

disapproval of the proposed Project.

Employment, personal income, and population should increase at rates as described in Chapter

III. Local governments, businesses, and residents would not benefit from the projected increase in

income and employment opportunities associated with construction and development of the Project.

The Agency concludes that in foregone benefits, impacts on employment, personal income, and

population associated with disapproval of the proposed Project would be moderate and negative in

Musselshell County and minor and negative in Yellowstone County.
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b. Impacts to public sector fiscal conditions associated with disapproval of the proposed
Project.

Public sector fiscal conditions should remain at their present level of service as described in
Chapter III. Local governments in Montana cannot legally increase property taxation to support
additional services without corresponding increases in population or taxable valuation. Local, State, and
Federal governments would not benefit from increased tax revenues from the proposed Project nor
experience the added expenditures from increased services.

The Agency concludes that in foregone benefits, impacts on public sector fiscal conditions
associated with disapproval of the proposed Project would be major and negative in Musselshell County
and minor and negative in Yellowstone County.

c. Impacts to law enforcement agencies associated with disapproval of the proposed
Project.

Agencies responsible for law enforcement in Roundup, Broadview, Shepherd, Huntley, and
Billings areas are understaffed, a condition that would not change with disapproval of the proposed
Project.

Other development proposed in the Billings area (see Appendix B) should not affect the
Musselshell and Yellowstone County Sheriffs departments; however, the Billings Police Department may
experience short-term impacts due to the in-migration of construction workers.

The Agency concludes that impacts to law enforcement agencies with disapproval of the proposed
Project would be minor.

d. Impacts to housing in the Roundup and Billings areas associated with disapproval
of the proposed Project.

Fewer houses would be rented in the area with disapproval of the proposed Project. Without new
development and a subsequent reduction in demand for housing, some homeowners would not be able
to rent or sell their houses as readily or obtain higher rental prices due to economic effects of supply and
demand.

Other development may increase the shortage of rental housing and temporary living quarters in
Billings during construction phases. Construction activities may last through the summer, a time when
motels experience higher occupancy rates due to tourist travel. It is possible that construction workers
occupying motel rooms over the construction phase would displace tourists seeking motel
accommodations.

The Agency concludes that impacts on housing in the Roundup and the Billings areas associated
with disapproval of the proposed Project would be minor.
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e. Impacts to educational facilities associated with disapproval of the proposed Project.

Roundup Elementary School, Broadview Elementary and High schools, Shepherd Elementary

School, and Huntley Project Elementary School are overcrowded. Accreditation standards to be

implemented in 1992 will require smaller class sizes in kindergarten through second grade. With or

without the Project, these standards may require additional educational facilities if newly-enrolled

elementary students are not evenly distributed throughout the elementary grades.

Without the Project, school districts would not have the opportunity to apply for grants for school

facility expansion through the Local Impact Assistance Program of the Montana Coal Board. School

District officials would need to find other avenues to pay for additional classroom space.

Other development may add to the overcrowded conditions of Shepherd and Huntley school

districts. It is expected that few in-migrating construction workers would bring their families with them

to live for the short duration of construction activities. In addition, the largest portion of construction

activities usually occurs during the warmer months of the year, a time when school usually is not in
session.

The Agency concludes that impacts on educational facilities with disapproval of the proposed
Project would be minor.

f. Impacts to social well-being in the Bull Mountains area associated with disapproval
of the proposed Project.

Individuals perceiving the Project to be a negative influence on the area would view its

disapproval positively, whereas those favoring it would perceive disapproval as reducing the potential for

increased local income and jobs. Individuals who supported the Project may perceive that their quality

of life had been adversely affected by the Project's denial. Anticipation of a much-needed boost to the

economy would not be realized and would cause disappointment to many. This loss of an optimistic

economic outlook for the community could decrease the feeling of social well-being for some people.

It is likely that community conflict among groups favoring or opposing the Project gradually

would subside with no development, but interpersonal polarization would remain for years. Other

development should not affect the social well-being in the Bull Mountains area.

The Agency concludes that impacts to social-well being in the Bull Mountains associated with

disapproval of the proposed Project would result in moderately negative impacts for those who favor the

Project, and moderately positive impacts for those opposing it.

g. Impacts to social well-being in the Huntley area associated with disapproval of the

proposed Project.

Individuals perceiving the proposed loadout facility to be a negative influence on the area would

view disapproval of the proposed Project positively, whereas those favoring the proposed loadout facility
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would perceive disapproval as negative. It is likely that community conflict among groups favoring or
opposing the proposed loadout facility gradually would decrease, but interpersonal polarization would
remain for years. Other development should not affect the social well-being in the Huntley area.

The Agency concludes that impacts to social-well being in the Huntley area associated with
disapproval of the proposed Project would result in moderately negative impacts for those favoring the
Project, and moderately positive impacts for those opposing it.

12. Recreation

a. Impacts to outdoor recreational opportunities in the Bull Mountains area associated
with disapproval of the proposed Project.

Impacts to outdoor recreation activities currently exist from equipment noise, traffic, dust, and
access restrictions in the vicinity of the PM Mine.

Extensive private landownership limits access to much of the Bull Mountains area for outdoor

recreation purposes. Montana Department of Fish, Wildlife and Parks' big game hunting regulations
warn hunters that access to private land may be difficult to obtain.

The Agency concludes that impacts to outdoor recreation opportunities in the Bull Mountains area
associated with disapproval of the proposed Project would be negligible.

b. Impacts to outdoor recreational opportunities in the Huntley area associated with
disapproval of the proposed Project.

The noise, dust, and traffic associated with the sugar beet loading site has impacted outdoor
recreation activities for residents along the haul route since its inception. Safety for individuals engaging

in dispersed recreation activities such as walking, jogging, and bicycling on Heath Street is jeopardized
by the heavy truck traffic. Additionally, there is dust and noise associated with the loadout activities and
the use of trains for hauling the beets to processing facilities.

The Agency concludes that impacts to outdoor recreation opportunities in the Huntley area
associated with disapproval of the proposed Project would be negligible.

13. Land Use

a. Impacts to land use in the life-of-mine area associated with disapproval of the
proposed Project.

Impacts to cropland and rangeland in the life-of-mine area would occur if more intensive farming,
ranching, timber production, or land development took place. These activities are part of the existing
conditions and a substantial increase in activity beyond the existing conditions would not be expected.
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No impacts to buildings, corrals, fences, and roads beyond normal wear and tear would be

expected.

There would be little impact to future development of the life-of-mine area beyond the existing

constraints of topography, soils, utility availability, and access. Operations at the PM Mine would
continue. PM Mine eventually would be reclaimed under conditions of its permit and returned to

agricultural use. Subsidence would continue to occur, but on a smaller area than the proposed Project.

The Agency concludes that the impacts to land use in the life-of-mine area associated with

disapproval of the proposed Project would be negligible.

b. Impacts to land use along the rail spur associated with disapproval of the proposed

Project.

Impacts to cropland and rangeland in the rail spur right-of-way would only occur if more

intensive farming, ranching, timber production, or land development took place. A substantial
increase in activity beyond the existing conditions would not be expected. No impacts to corrals, fencing,

and roads beyond normal wear and tear would be expected.

There would be little impact to future development of land along the rail spur right-of-way

beyond existing conditions.

The Agency concludes that the impacts to land use along the rail spur associated with disapproval

of the proposed Project would be negligible.

14. Visual Resources/Aesthetics

a. Impacts to visual resources/aesthetics in the life-of-mine area associated with

disapproval of the proposed Project.

Impacts to visual resources/aesthetics could occur as a result of natural processes, such as fire,

and human activities, such as increased ranching, farming, timber production, or land development.

Substantial increases in human activities in the life-of-mine area would not be expected. PM Mine

facilities would continue to impact the visual resources/aesthetics until it was reclaimed.

The Agency concludes that impacts to visual resources/ aesthetics in the proposed life-of-mine

area associated with disapproval of the proposed Project would be negligible.

b. Impacts to visual resources/aesthetics in the rail spur right-of-way associated with

disapproval of the proposed Project.

Impacts on visual resources/aesthetics could occur as a result of natural processes, such as fire;

and human activities, such as increased ranching, farming, timber production; or land development.

Substantial increases in human activities in the rail spur right-of-way would not be expected. Trains

would continue to operate on the Burlington Northern mainline through Broadview.
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The Agency concludes that impacts to visual resources/aesthetics in the proposed rail spur right-
of-way associated with the disapproval of the proposed Project would be negligible.

c. Impacts to visual resources/aesthetics in Huntley associated with disapproval of the
proposed Project.

The proposed loadout site, located in a rail-served industrial area, could be developed for some

other industrial use. If and how the area would be developed would determine the degree of impact to

visual resources/aesthetics. The existing sugar beet loading site and rail line would remain in operation
and would continue to impact the visual resources/aesthetics of the area.

The Agency concludes that the impact to visual resources/aesthetics in Huntley associated with
disapproval of proposed Project could range from negligible to moderate.

15. Cultural Resources

a. Impacts to prehistoric and historic resources in the Bull Mountains area associated
with disapproval of the proposed Project.

Prehistoric and historic resources are currently affected by natural processes such as erosion and

fires; greater effects occur where human activities accelerate the natural processes. Deforestation and
intensive cultivation of agricultural land are examples of activities contributing to resource disturbance.

Minor vandalism and some unauthorized artifact collecting would also continue to affect the resource
base. However, such processes are a part of the present conditions and no demonstrable effects beyond
the present conditions would be expected.

The Agency concludes that impacts to prehistoric and historic resources in the Bull Mountains
associated with disapproval of the proposed Project would be negligible.

b. Impacts to Native American (traditional) resources in the Bull Mountains area
associated with the disapproval of the proposed Project.

Native American resources are currently affected by natural processes such as erosion and fires;

greater effects occur where human activities accelerate the natural processes. Intensive cultivation of

agricultural land would contribute to resource disturbance. Minor vandalism at rock art sites would also

continue to affect the resource base. However, such processes are a part of the present conditions and
no demonstrable effects beyond the present conditions would be expected.

The Agency concludes that impacts to Native American (traditional) resources in the Bull
Mountains associated with disapproval of the proposed Project would be negligible.

C. COMPARISON OF ALTERNATIVES

Table IV-5 compares the Agency's conclusions regarding the intensity and duration of the
Project's site-specific and cumulative impacts with those of the disapproval alternative.
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TABLE IV-5

Impacts Comparison by Alternative

For Bull Mountains Mine No. 1

IMPACT TOPIC

AIR QUALITY

I upsets to air quality in/aroind

the surface facility complex.

Impacts to air quality

along/around rail spur.

Impacts to air quality fro* coal

trucks on U.S. Highway 87,

Highway 312, and Heath Street.

Impacts to air quality in/around

Huntley area froa the Huntley

loadout.

GEOLOGY

Impacts to stability of slopes

and sandstone cliffs in/around

life-of-aine area.

TOPOGRAPHY

Impacts to the topography of

surface facility complex.

Impacts to topography in/around

life-of-mrine area.

Impacts to topography along the

rail spur.

SOILS

Impacts to soil productivity in

areas of Mining-related surface

disturbance.

ALTERNATIVE 1

Minor over short term and

negligible over long term.

Minor over short term and

negligible over long term.

Minor to moderate over short

term and negligible over long

term.

Minor to moderate over short

term and negligible over long

term.

Minor over short term and

negligible over long term.

Moderate to major over short

term and minor to negligible

over long term. Irretrievable

loss of topographical diversity

due to UDA.

Minor over short term and

negligible over long term.

Moderate over short and long

terms.

Moderate to major over short

term and minor over long term.

Productivity losses under track

ballast would be irretrievable.

ALTERNATIVES

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.
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TABLE IV-5 (Continued)

IMPACT TOPIC

HYDROLOGY

Impacts to grand and surface

water supplies in/around life-

of-Bine area froa Mining-related

subsidence.

Iapacts to water quality in/

around the life-of-aine area

froa subsidence.

Impact to ground water quality

and quantity in/around life-of-

aine area froa well operation.

Impacts to ground and surface

water quality in sections 12 and

13 froa aine waste disposal.

Iapacts to ground water quality

in the Huntley area froa loadout

operation.

Iapacts to alluvial ground water

supplies in the Huntley area

from water supply well at the

loadout.

VEGETATION

Impacts to wetlands in/around

life-of aine area.

Iapacts to wetlands along rail

spur.

Iapacts to vegetative

productivity and stability along

power line and rail corridors.

Iapacts to vegetative

productivity and stability

within the surface facility

coaplex and Huntley loadout.

ALTERNATIVE 1

Minor to moderate over short

and long terms.

Negligible to minor over short

and long terms.

Minor over short term and

negligible over long term.

Negligible to minor over short
and long terms.

Negligible over short and long

terms.

Negligible over short and long

terms.

Moderate over short term and

minor over long term.

Minor over short term and

negligible over long term.

Moderate to major over short

term depending on revegetation

success and weed invasion and

negligible over long term.

Irretrievable loss of

productivity until reclamation
was successful.

Moderate over short term and

negligible over long term.

Irretrievable loss of

productivity until reclamation
succeeded.

ALTERNATIVE 2

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Minor impacts.

Negligible impacts.

Negligible to minor

impacts.

Negligible impacts.
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TABLE IV-5 (Continued)

IMPACT TOPIC

WILDLIFE

Iapacts to tree- and cavity-

nesting birds in/around life-of-

■ine area fro» subsidence.

Iapacts to sharp-tailed grouse

nesting and brood-rearing

habitat, turkey habitat, and

mute deer winter range fro* the

MM.

Impacts to elk, deer, and

antelope in Bull Mountains area

froM increased huaan activity

and Mining-related activity.

I Bracts to uildlife productivity

within life-of-mine area froM

■lining-related subsidence.

TRANSPORTATION

Iapacts to traffic flow and

public safety along public

highways from Mining-related

traffic.

Iapacts to traffic flow and

public safety fro* coal train

traffic crossing roads.

Impacts to the integrity/

stability of County and State

roads frca coal trucks.

Infracts to integrity/stability

of County roads in the life-of

wine area from Mining-related

subsidence.

ALTERNATIVE I

Minor over short term and

negligible over long term.

Minor over short term and

negligible over long term.

Minor over short term and

negligible over long term.

Minor over short term and

negligible over long term.

For aquatic animals, minor to

moderate over short term and

minor over long term.

Moderate and potentially

significant in first 2 to 3

years. Negligible over long

term.

Minor over short term and

negligible over long term.

Major and significant over

short term and minor to

moderate over long term.

Minor over the short term and

negligible over long term.

ALTERNATIVE 2

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Minor impacts.

Negligible impacts.

Minor impacts.

Negligible impacts.
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TABLE IV-5 (Continued)

IMPACT TOPIC

NOISE

Iapacts to Bull Mountains area

fro* noise.

Iapacts along the rails spur

froa construction and train
noise.

Iapacts fro* coal truck noise

along the coal-hauling route.

Iapacts to the Huntley area

residents froa noise due to

construction and operation of

Huntley loadout.

ALTERNATIVE!

Minor over short term and

negligible over long term.

Minor over short term and

negligible over long term.

Minor to moderate over short

term and negligible over long

term.

Minor to moderate over short

term and negligible over long

term.

ALTERNATIVE 2

Negligible impacts.

Negligible impacts.

Negligible to minor

impacts.

Negligible to minor

impacts.
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TABLE IV-5 (Continued)

IMPACT TOPIC ALTERNATIVE 1 ALTERNATIVE!

SOCIOECONOMICS

to eaployacnt, personal

income, and population.

Impacts to public sector fiscal

conditions.

I"pacts to law enforcement

agencies.

Impacts to housing in Roundup

and Billings.

Impacts to educational

facilities.

Inpacts to social well-being in

Bull Mountains area.

Impacts to social well-being in

Huntley area.

Moderate and beneficial to

Musselshell County and minor

and beneficial to Yellowstone

County over short term. Over

long term, moderate and

negative to Musselshell County

and minor and negative to

Yellowstone County.

Major and beneficial to

Musselshell County and minor

and beneficial to Yellowstone

County over short term. Over

long term, major and negative

to Musselshell County and minor

and negative to Yellowstone

County.

Moderate during coal hauling to

Hunt ley and then minor over

short term. Negligible long

term.

Minor over short term and

negligible over long term.

Moderate and potentially

significant over short term and

negligible over long term.

Moderate and potentially

significant over short term and

minor long term.

Moderate and potentially

significant over short term and

moderately positive over long

term.

In foregone benefits,

moderate and negative in

Musselshell County and

minor and negative in

Yellowstone County.

In foregone benefits,

major and negative in

Musselshell County and

minor and negative in

Yellowstone County.

Minor impacts.

Minor impacts.

Minor impacts.

Moderately negative

impacts for those

favoring the Project and

moderately positive

impacts for those

opposing it.

Moderately negative

impacts for those

favoring the Project and

moderately positive

impacts for those

opposing it.
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TABLE IV-5 (Continued)

IMPACT TOPIC

RECREATION

Iapacts to outdoor recreational

opportunities in the Bull

Mountains.

Impacts to outdoor recreational

opportunities in the Huntley

area from Huntley loadout.

LAND USE

Impacts to land use in the life-

of-aine area.

Impacts to land use along the

rail spur frca construction and
train traffic.

VISUAL

RESOURCE/AESTHETICS

Impacts to visuals/aesthetics in
the Bull Mountains area.

Iapacts to visual/aesthetics in

the Bull Mountains area froa the
rail spur.

Impacts to visual/aesthetics

froa Huntley loadout.

ALTERNATIVE 1

Minor over short term and

negligible over long term.

Minor over short term and

negligible over long term.

Moderate over short term and

minor over long term. For

springs, minor to moderate over

short term and minor over long
term.

Moderate over short and long

terms. Loss of agricultural

productivity and other

development would be

irretrievable.

Minor to moderate over short

and long terms. WDA would

constitute an irretrievable and

irreversable commitment of

visual/aesthetic resources.

/

Minor to moderate over short

and long terms. Cuts-and-f i Us

and structures would constitute

an irretrievable and

irreversable commitment of

visual/aesthetic resources.

Major and significant over

short term and,negligible over
long term.

ALTERNATIVES

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible impacts.

Negligible to moderate.
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TABLE IV-5 (Continued)

IMPACT TOPIC

CULTURAL RESOURCES

Iapacts to prehistoric and

historic resources.

Impacts to Native American

resources.

ALTERNATIVE 1

Impacts minor and permanent.

Loss of NHRP-eligible sites

would be irretrievable. Data

recovery could be beneficial.

Impacts minor, permanent, and

potentially significant. Some

potentially sensitive areas may

be irretrievably disturbed.

ALTERNATIVE 2

Negligible impacts.

Negligible impacts.

IV-70



CHAPTER V CONSULTATION AND COORDINATION

CHAPTER V

CONSULTATION AND COORDINATION,

PUBLIC PARTICIPATION, AND REVIEW

A. CONSULTATION AND COORDINATION

In the course of processing Meridian's application for its proposed Bull Mountains Mine No. 1,
the Agency consulted or coordinated with a variety of State, Federal, and local agencies.

• Montana Department of Fish, Wildlife and Parks was contacted to provide consultation
on wildlife matters.

• Montana State Historic Preservation Officer was contacted regarding cultural and historic
resources in the area.

• Montana Department of Transportation, Rural Planning Section, was contacted regarding
impacts to roadways and transportation corridors.

• Montana Department of Health and Environmental Sciences was contacted regarding air
and water quality issues.

• Montana Department of Labor and Industry, Billings Job Service Office, was consulted
regarding labor statistics in the Project area.

• The Endangered Species Field Office (Helena, Montana), U.S. Fish and Wildlife Service

(USFWS), was contacted regarding Federal threatened and endangered species that could

inhabit or otherwise use the proposed Meridian mine permit, rail spur, and power line
areas.

• Musselshell and Yellowstone County Sheriffs departments, Billings Police Department

and Montana Department of Justice, Highway Patrol Division, were contacted regarding
law enforcement and traffic impacts.

• School districts in Musselshell and Yellowstone counties were contacted regarding the
impact of additional students to area schools and times of school bus routes on roadways
proposed for use in hauling coal.

• Yellowstone County and the cities of Billings and Roundup were contacted regarding
public works capacities and recreational facilities.

• Montana Department of State Lands, Hard Rock Bureau was consulted regarding the
operation of the rock quarry.
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• U.S. Department of the Interior, Bureau of Land Management (BLM) was contacted

about land use permitting requirements within the WDA and coal-mining issues in the

Bull Mountains area.

• U.S. Department of the Interior, Office of Surface Mining (OSM) was consulted about

the Project in general, Federal jurisdictions, and NEPA requirements.

• Montana Department of Natural Resources and Conservation was consulted about

compliance with the Montana Major Facility Siting Act and other powerline issues.

• Montana Department of Justice, Fire Prevention and Investigation Bureau, State Fire

Marshal was contacted regarding fire safety issues in and around the surface facility

complex.

• Interstate Commerce Commission (ICC), Section of Energy and Environment, was

contacted about regulatory requirements for the rail spur.

B. PUBLIC PARTICIPATION

A formal period for submitting written comments on the scope of the EIS analysis occurred from

May 9, 1990, through July 9, 1990. A notice of intent to prepare an EIS on the Bull Mountains Mine

No. 1 proposal was published in the May 9, 1990, Federal Register (55 F.R. 19365) and the Agency

mailed 3000 brochures to households in the Roundup, Huntley and Broadview area. The notice and

brochures included a description of the proposed Project, and a request for public participation in de

termining the scope of the issues to be addressed in the EIS. Seventy-nine comment letters on the scope

of the EIS analysis were received. The Agency held two public meetings to obtain public input on the

scoping process. Twenty people attended the first public meeting in Billings, Montana on June 11, 1990.

Seventy-seven attended the second meeting, in Roundup, Montana on June 12, 1990.

Huntley Community Club sponsored 3 public meetings in Huntley, Montana to discuss various

aspects of the proposal. Eighty-two people attended the first meeting, January 31, 1991. Montana DSL

made a presentation and held a discussion on the permitting and EIS processes and the Project including

the use of the Huntley loadout. Fifty-three people attended the second meeting, May 29, 1991. This

meeting featured a presentation by Montana Department of Transportation on issues related to coal truck

traffic, subsequent highway degradation, and use of the Huntley loadout. Fifty-eight people, including

the Yellowstone County Commissioners, attended the third public meeting July 31, 1991. Montana DSL

made a presentation, and discussion focused on the use of tax revenue for road maintenance, the use of

the Huntley loadout, air quality, and general aspects of the Project.

The House Natural Resources Committee of the Montana House of Representatives held hearings

on the Project in Helena, Montana on April 22, 1991, and January 9, 1992.
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Numerous impact topics regarding Meridian's proposal were identified during these scoping
activities. Many of these topics were evaluated as part of the impact analyses of the EIS in Chapter IV.
Those topics not formally addressed are discussed in the following sections of this chapter along with the
Agency's rationale for not including them in Chapter IV.

After the date of publication of the draft EIS, on August 31, 1992, the Agency opened a 35-day
comment period during which it received public comments on, and review of, the draft EIS. Written
comments on the draft EIS were accepted at the Agency's address shown on the cover sheet.

Public meetings were held in Huntley, Montana on September 22, 1992, in Billings, Montana,
on September 23, 1992, and in Roundup, Montana, on September 24, 1992, to receive comments on the
draft EIS.

The final EIS will be available for public review at the Helena and Billings offices of Montana
DSL. The addresses of these offices are listed on the cover sheet and in Chapter I.

This final EIS presents revisions to and clarifications within the text, and public comments on the
raft EIS and responses to those comments.

Montana DSL can make a decision whether to approve or disapprove Meridian's proposed Project
no sooner than 15 days following public release of this final EIS.

C. PUBLIC ISSUES CONSIDERED BUT ELIMINATED FROM FURTHER ANALYSIS

For various reasons, the Agency evaluated but determined not to address a few topics concerning
the applicant's proposal that were identified by the public during scoping activities. A list of these topics,
along with the Agency's rationale for not analyzing them, follows:

• Endangered or threatened wildlife or plant species protected by the Endangered Species
Act of 1973.--

On June 21, 1990, consultation was initiated with USFWS, regarding Meridian's permit
application, by requesting a list of protected species from USFWS that could occur in the
vicinity of the proposed Project. On June 29, 1990, USFWS responded with a list
indicating that the Bald Eagle (Haliaeetus leucocephalus't Peregrine Falcon (Falco
peregrinus,) and Black-footed Ferret (Mustela nipripes^ constitute the protected species

that could occur within and near the Project life-of-mine area, rail spur right-of-way,
powerline easement, and Huntley loadout. An updated species list was requested on
November 20, 1991, and USFWS confirmed the original list on December 13, 1991. On

February 21, 1992, a biological assessment of these species was prepared. The
assessment concluded that the proposed Project would not affect protected species named

on USFWS's list. On March 3, 1992, USFWS concurred with the determination of no

effect. Because no endangered or threatened wildlife or plant species would be affected
by developing the proposed Project, the Agency did not identify and analyze probable
impacts to such species.
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• Permitting of coal-mining activity under the Montana Strip and Underground Mine

Reclamation Act (MSUMRA) of 1973 as amended.--

The public expressed concern about the adequacy of the proposal, including the overall

reclamation plan, the enforcement of reclamation after mining ceased, the monitoring of

surface and ground water, and the replacement of water resources. These concerns were

eliminated from specific analysis in this EIS because existing provisions in State law

address each of the issues, and because the permit application package submitted by

Meridian is assumed to be in compliance with all applicable State and Federal laws (see

Chapter IV, Assumptions for Alternative 1).

MSUMRA was enacted on March 16, 1973 by the Montana State Legislature for the

purpose of protecting the environment, conserving natural resources, demanding effective

reclamation of all lands disturbed by the taking of natural resources, setting effective

requirements and standards, providing for orderly development of coal resources, and

providing proper State administration and enforcement in order to achieve these

objectives. The Act requires that an operator desiring a permit shall file an application

which shall contain a complete and detailed plan for the mining, reclamation,

revegetation, and rehabilitation of the land and water to be affected by the operation.

Such a plan must also provide a 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. Sufficient data on the mine site and surrounding areas must

also be collected so that cumulative impacts on hydrology can be determined.

The Act also specifies that each applicant for a coal mining permit must file a surety

bond payable to the State of Montana conditioned upon the faithful performance of the

requirements set forth in the Act and in an amount not less than the total estimated cost

to the State of completing the work described in the reclamation plan. Each operator

granted a permit is required to reclaim and revegetate the land affected by an operation.

As a condition to all mining permits, the Act also gives the regulatory agency the right

of entry to all mining areas for the purpose of inspecting records, operations and

monitoring equipment, as well as the authority to take appropriate enforcement actions

if a coal-mining operation is found to be in violation of the Act. The specific roles and

responsibilities of various State and Federal agencies involved in Project approval are

described in Appendix D.

• Future coal markets for coal from the Bull Mountains Mine No. I.—

The public expressed some concerns about the coal market and its relation to Bull

Mountains coal. Specifically they were concerned about the applicability of Federal

"monopoly restrictions" to Meridian's mining activities, the potential markets for Bull

Mountains coal, and the impacts of the western coal glut on the economic feasibility of

underground coal mining in the Bull Mountains over the next 40 years. After identifying

these issues, the Agency decided to eliminate them from further consideration because

they relate to larger national issues that pertain to coal supply, demand, production or a
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competitive market system beyond the scope of this EIS. See Chapter I for a description
of the scope of the EIS analysis.

• The Bull Mountains coal for land exchange.--

Issues associated with the approval or disapproval of the Bull Mountains land exchange

were analyzed in the BLM's Bull Mountains Exchange Final EIS (Bureau of Land

Management 1990b). This EIS addressed the proposed exchange of 3,674.36 acres of

Federal coal estate for 9,873.18 acres of high-value recreation and wildlife lands. The

analysis also covered concerns the public had expressed regarding impacts to State

royalty revenue losses if the proposed land exchange were finalized. BLM selected the
proposed exchange action as its preferred alternative.

The Administrative Rules of Montana directs agencies to "tier" from program, policy,

or plan EISs of broad scope to those of a narrower scope, to eliminate repetitive
discussions, and to exclude issues already decided. Therefore, since the BLM's Bull

Mountains Exchange Final EIS previously addressed issues associated with the land

exchange and subsequent development of Federal coal resources in a large portion of the
Bull Mountains area, the Agency has eliminated such issues from the current EIS

analysis. See Chapter I for a more detailed description of the scope of the EIS analysis.

• Whitney Benefits Inc. and Peter Kiewit Sons' Company vs. U.S.-

The public raised the question of whether the Whitney Benefits legal decision applied to
mining activity in the Bull Mountains. The legal decision addressed the issue of whether

the U.S. Claims Court correctly concluded that the enactment of Surface Mining Control

and Reclamation Act's (SMCRA) prohibition of surface mining of alluvial valley floors

(AVFs) constituted a taking of the Whitney Benefits coal property in Sheridan County,

Wyoming. The case dates from 1973 when Peter Kiewit Sons' Co. offered to buy
mining rights to Whitney Benefits coal under an AVF. In December 1974 the 2

companies signed a lease giving Peter Kiewit Sons' the right to mine the coal in exchange

for royalties. Peter Kiewit Sons' filed a permit application with the Wyoming
Department of Environmental Quality.

The enactment of SMCRA on August 3, 1977 contained provisions specifying that
surface mining could not "interrupt, discontinue, or preclude farming on AVFs that are

irrigated or naturally subirrigated." Wyoming denied the permit application with the

explanation that a large portion of the coal was under an AVF. After failing to agree on

an acceptable exchange of lands with the U.S. Department of the Interior, the companies

filed a complaint with the U.S. Claims Court, charging that SMCRA had deprived them

of "all economically viable use" of their property. The Court ruled in favor of the

companies and awarded them damages, finding that SMCRA "had a devastating economic

impact on the companies' property." The decision was appealed unsuccessfully by the
Federal Government.
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After considering this issue, the Agency eliminated it from further analysis because the

legal case of Whitney Benefits Inc. and Peter Kiewit Sons' Company vs. U. S. pertained

to a government "taking" of coal property involving an alluvial valley floor, which

related to a permitting application that happened to be pending at the time of the SMCRA

enactment. The Whitney Benefits case is not believed applicable to mining activity in the

Bull Mountains and, therefore, its impact is beyond the scope of the current EIS.

Fiscal management of State and County governments in Montana.~

The public voiced some concerns about the effect of the proposed Bull Mountains mining

operation on State and County governments. These concerns related to whether the State

would receive adequate reimbursement for the removal of coal from the region; whether

staffing/pay levels at the Department of State Lands were adequate to ensure proper

monitoring of the mining activity; and whether County operational problems, particularly

in regard to road repair, would be exacerbated by the proposed mining activity. The

Agency concluded that concerns of this type are related to the fiscal management of State

and County governments rather than to the specific proposal to mine coal in the Bull

Mountains. Nothing in the proposed action would affect how the respective levels of

government staff their departments, maintain pay scales, or budget and disburse funds

for particular projects. Therefore, since all of these issues are beyond the scope of

analysis for this EIS, the Agency did not attempt to identify and analyze associated

impacts. See Chapter I for a full description of the scope of the EIS analysis.

Management of private lands controlled by Meridian.~

The public raised some concerns about Meridian's past, present, and future land

management and development policies, along with concerns about economic impacts to

local ranchers if Meridian canceled lease agreements. Reclamation and land use

requirements set forth in MSUMRA provide adequate regulation of land management and

development of disturbed land within the mine permit area during mine life. MSUMRA

requires that postmining land use for a permit area must be: grazing land for livestock

and wildlife, fish and wildlife habitat, or both, unless alternate reclamation is approved

by the regulatory authority. Meridian's future development and management of land that

has not been disturbed within the permit area, and plans for privately controlled land

outside of the proposed permit area, are unrelated to the proposed Bull Mountains Mine

No. 1 and beyond the scope of the EIS analysis.

Future development of the Bull Mountains Mine No. 1 life-of-mine area.-

The public expressed concerns that future development of the Bull Mountains Mine No.

1 life-of-mine area could result in unanticipated environmental impacts. The concerns

included questions about the disposal of fly/bottom ash and other hazardous waste

material at the mine site, the impact if a mouth-of-the-mine power plant is constructed

in the future, the impact if coal is mined elsewhere in the region from the same coal

deposit, and the possible impacts from future petroleum exploration and extraction
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projects that might occur in the region. The majority of these concerns were found to
be of a speculative nature, unconnected to any part of the proposed mining plan or to
any event likely to occur in the foreseeable future.

The environmental impact of handling and disposing of mine wastes in an unanticipated
manner was considered as an alternative in Chapter II, but then eliminated from further

analysis since it was found to be economically impractical and generally incompatible
with the longwall method of coal removal. The construction of a power plant at the mine
mouth was also dropped from the current analysis of issues since it is only speculation
at the present time, and any future action regarding a power plant would require formal
State and Federal approval and additional permits. The Agency could find no evidence
to suggest that other operators intend to mine coal from the same deposits in the

foreseeable future, so this issue was eliminated from further consideration. The concern
about future petroleum exploration and extraction in the region was determined to bear
little relevance to the proposed mining action and was also eliminated from further
consideration. In summary, the Agency determined that there was insufficient evidence
to suggest that any of these events might occur in the reasonably foreseeable future in or

near the life-of-mine area and that an analysis of the potential impacts was beyond the
scope of this EIS. See Chapter IV and Appendix B for a list of cumulative assumptions
used by the Agency to perform the impact analysis. New projects would have to comply
with all State and Federal laws including MEPA. Cumulative impacts of these projects
would be addressed during environmental review.

• Future development of a chrome refinery by the Chrome Corporation of America and
other mineral activity in the area.-

The Agency considered public concerns about impacts associated with the chrome
refinery proposed to be built by the Chrome Corporation of America, east of Huntley,
and also about impacts associated with an increase in other mining activity in Stillwater
County. A preliminary analysis determined that the only measurable impact from either
of these developments would be socioeconomic factors that could occur in the Billings
area if related construction of facilities occurred at the same time as construction of the

Project. If either or both of the other projects were concurrent with the construction of
Bull Mountains Mine No. 1, there would be an increase in local population growth that
could potentially impact social services, housing availability, school capacity, and other
resources. However, construction of the chrome refinery is merely a proposal rather

than a reality, and any concerns about the resulting impacts are based on speculation
rather than fact. The Agency found no evidence to suggest that any increase in other
mineral activity in Stillwater County is likely during the construction of proposed Bull
Mountains Mine No. 1. Because these concerns are unrelated to the proposed mining
plan or to events that are likely to occur in the reasonably foreseeable future, the Agency
determined them to be beyond the scope of the EIS analysis.
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D. REVIEW

This EIS has been mailed to all parties who have expressed an interest in receiving it. Additional

copies of the document are available on request from Montana DSL addresses shown on the cover sheet.

Copies of the EIS were mailed to the following State and Federal agencies:

Montana College of Mineral Science &

Technology

Montana State University

Montana Bureau of Mines & Geology

Montana Department of Agriculture

Montana Department of Commerce,

Montana Coal Board

Montana Department of Fish, Wildlife &

Parks

Montana Governor's Office

Montana Environmental Quality Council

Montana Intergovernmental Review

Clearinghouse

Montana Department of Health and

Environmental Sciences

Montana State Historic Preservation Office

Montana Department of Natural

Resources and Conservation

Montana Department of Revenue

Montana Department of Transportation

University of Montana

Montana State Library

U.S. Bonneville Power Administration

U.S. Bureau of Indian Affairs

U.S. Bureau of Land Management

U.S. Bureau of Mines

U.S. Forest Service

U.S. Office of Surface Mining

U.S. Soil Conservation Service

U.S. Bureau of Indian Affairs

U.S. Fish & Wildlife Service

U.S. Geological Survey

U.S. Interstate Commerce Commission

U.S. Environmental Protection Agency

National Park Service
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CHAPTER VIII

GLOSSARY

Above-grade crossing: Railroad route that runs via an overpass or bridge above a motor vehicle
route.

Alluvial: Pertaining to material or processes associated with transportation or deposition by running
water.

Angle of draw: In mining, the angle between limit line and a vertical reference line drawn from the edge

of the mine area. The angle of draw is used to calculate the limit of subsidence beyond the boundaries
of the mined area and is expressed in degrees from vertical above the edge of the mined area.

ANFO: Ammonia Nitrate Fuel Oil, used as a blasting compound in coal mining.

Annuals: Plants that complete their life cycle and die in 1 year or less.

Aquifer: A water-bearing layer of permeable rock, sand, or gravel.

At-grade crossing: An intersection of railroad and motor vehicle routes at ground level.

Backfilling and grading: The operation of refilling an excavation and finishing the surface.

Backstowing: The process whereby waste product from the mineral benefication plant (wash plant) is

hauled or piped back into the underground voids created by mining. To place the coal waste rock back
underground in the abandoned mine working.

Baghouse: An air pollution abatement device used to trap particulates by filtering gas streams through
large fabric bags, usually made of glass fibers.

Bench face: The surface of an excavated area at some point between the material being mined and the

original surface of the ground on which equipment can be set, moved, or operated.

Bentonite: A highly plastic clay that swells extensively when wet.

Berm: A strip of coal left in place temporarily for use in hauling or stripping, or a layer of large rock

or other relatively heavy, stable material placed at the outside bottom of the spoil pile to help hold the
pile in position. Also a mound of dirt to contain, control, or delineate.

Bond release: Return of a performance bond to the coal operator after the regulatory agency has

inspected and evaluated the completed reclamation operations and determined that all regulatory
requirements have been satisfied.

Borrow materials: Soil or rock dug from 1 location to provide fill at another location.
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Borrow or fill areas: Places where earth material is removed or added for construction purposes.

Broadcast seeding: Scattering seed on the surface of the soil.

Bulkhead: A structure or partition to resist pressure. A wall.

Catchment: A reservoir or basin developed for flood control or water management for livestock and/or

wildlife.

Clean coal: Coal that has been processed to remove impurities.

Coal jig: A device that separates coal from foreign matter by means of their difference in specific

gravity in a water medium.

Coal loadout: Area/facility where coal is loaded onto some form of transport for delivery to market.

Coal preparation plant: A facility where coal is sized, cleaned and prepared for transport.

Coal refuse pile: Storage mound of coal waste material.

Coal reserve: The quantity of recoverable coal that is calculated to lie within given boundaries.

Coal rider seams: Thin, unmovable seam closely above a thicker, minable coal body normally only a

few inches thick.

Coal waste: All the coal refuse from a mine.

Compressional recovery: As overburden rocks flex downward into the mined area they are acted on

by tensile stress, which can cause elongation and cracking. As the mining face passes away from a point,

the area of tensile stress moves away as well. As settling occurs, overburden rocks are acted on by
compressional stress, which can cause shortening and closing of tensional phase cracks. Compressional

recovery is the return of the rock column to its approximate state of premining stress and strain.

Continuous miner: A machine with a continuous excavating drum, used to extract coal from the face

in room-and-pillar mining. It also loads that coal into cars or conveyors without the use of cutting

machines, drills, or explosives.

Deformation zone: The uppermost zone of subsidence-related deformation that can develop above a

mined area is called the "deformation zone". The overburden rocks in this zone sag downward without

major fracturing, thus their lateral continuity is maintained. The rocks can pull apart or separate along

bedding planes. The deformation zone generally extends from the top of the fractured zone to the ground

surface.

Detonating cord: A cord manufactured by explosives companies that burns at a rate of thousands of feet

per second, creating the effect of an explosion (violent shock and loud report).
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Disturbed area: An area where vegetation, topsoil, or overburden is removed or upon which topsoil,
spoil, and processed waste is placed as a result of mining.

Diurnal: Relating to or occurring in the daytime.

Dozer-tracked: Having operated a bulldozer on the surface of an area for the purpose of packing down
the soil to firm the seedbed, to cover seed, and to impede wind erosion.

Drill seeding: A mechanical means of planting seed in relatively narrow rows.

Drop trailers: Trailers that are loaded with supplies and deposited at locations where the supplies will

be used. The trailers serve as storage units on site until a time when supplies are used, and then are
retrieved.

Edaphic: Having to do with the influence of soils on living things, particularly plants, including human
use of land for plant growth.

Effluent limitations: Regulatory standards that apply to the discharge or outflow of water from ground
or subsurface storage.

Energy dissipators: Device/structure used to reduce the velocity/energy of flowing water.

Ephemeral stream: A stream that flows only in direct response to rainfall and snowmelt events; having
no baseflow.

Evaporation pond: An impoundment area where water is retained and allowed to evaporate.

Exploration holes: Boreholes drilled into the ground while searching for coal deposits.

Extensometers: An instrument for measuring minute deformations of test specimens caused by tension,
compression, bending, or twisting.

Eyrie: The nest of a bird on a cliff or mountain top.

Fractured zone: The intermediate zone of subsidence-related deformation that can develop above a

mined area is called the "fractured zone". Overburden rocks in this zone fracture and deform as they

sag downward into the mined area, but still maintain their lateral continuity. Rocks can pull apart or

separate along bedding planes. The fractured zone can extend upward above the mined area to a height
that is 50 times greater than mining height.

Fragmented zone: The zone of subsidence-related deformation that can develop immediately above and
within a mined area is called the "fragmented zone". Overburden rocks in this zone fragment, cave, and

rotate as they collapse into the mined area. The fragmented zone can extend upward above the mined
area to a height that is 10 times greater than mining height.
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Full-seam recovery: Entire section of seam is dislodged by mechanical mining methods and the coal is

separated from the rock outside of the mine by the cleaning plant.

Geotechnical responses: Processes which change the properties of soils, including compaction, freezing,

groundwater lowering, and injection.

Grubbing: Removing vegetation and other material from a surface area prior to mining or mining-

related disturbance.

Harrowed: Cultivated and smoothed soil done with an implement equipped with spikes, teeth, or disks.

Head of fill: Upper limit of a material fill.

Head-of-hollow filling: The placement of overburden material from mines in compacted layers in

narrow, steep-sided hollows so that surface drainage is possible.

Heavy media bath: Dense chemical solution used to remove rock contaminants while cleaning coal.

Heterogeneities: Dissimilar ingredients or constituents.

Highwall: The unexcavated face of exposed overburden and mineral on the bank of the uphill side of

a strip-mining excavation.

Horizonation: See definition of soil horizon.

Hydraulic conductivity: A measure of the ease with which water moves through soil or rock;

permeability.

Incised: Having a margin that is deeply and sharply notched.

Joint: Fracture in rock, generally more or less vertical or transverse (lying across), along which no

movement has occurred.

Lek: An assembly area where animals, especially grouse, carry on display and courtship behavior.

Life-of-mine: Length of time from permitting to final bond release during which coal can be extracted

and mine-related activities can occur.

Limit line: The limit line is a straight line drawn from the edge of the mine area to the limit of

measurable subsidence at ground surface.

Longwall mining: A method of mining whereby most of the coal is mined and the roof is allowed to

cave in behind the miners as work progresses.
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Longwall panel: The vertical face that is left intact as longwall mining work progresses toward the
boundary of the mine.

Mass wasting: A general term for a variety of processes by which large masses of earth material are
moved by gravity either slowly or quickly.

Mesic: Moderately moist.

Micro climate: The essentially uniform climate of a small site or place.

Micro relief: Small topography.

Mine waste disposal area: Designated place within the mine permit area, and approved by the
regulatory authority, where coal processing waste and underground development waste is disposed of in
a controlled manner.

Mitigation: Rectifying an impact by repairing, rehabilitating, or restoring the affected environment.

Natural reinvasion of species: The migration and re-establishment of organisms into former habitat
without human assistance.

Net swell factor: "Net swell factor" or "bulking factor" is the volumetric increase of fragmented rocks
relative to their undisturbed and in-place volume. The bulking factor is controlled by the size and shape
of broken rocks, geometry of the cave zones, contact stresses among rock fragments and relative
strengths of affected rocks.

Nonerodible velocities: The speed at which water can travel without surface erosion.

Non-slaking rock: Earth material that does not crumble and disintegrate when exposed to air or
moisture.

O and M: Operation and maintenance.

Opportunistic species: A species that can adapt to, and take advantage of, a variety of habitats or
situations. This ability provides a benefit to the species in its distribution, numbers, and survival during
changing conditions.

Overburden: Material of any nature that overlies a coal deposit, excluding topsoil.

Particulate emissions: Finely divided solid or liquid particles discharged into the air in the form of dust
smoke, fumes, mist, spray or fog.

Pascal: A pascal is a unit of pressure in the metric system and is defined as a newton/meter2, where
newton is a unit of force with units of kilogram x meter/second2.
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Passerine: The largest order of birds, including most songbirds.

Perched water table: Ground water contained above an impermeable bed and underlain by an

unsaturated zone.

Perennial stream: A stream that flows throughout the year.

Perennials: Plants that live longer than two years.

Permanent seed mixes: Blends of seeds used to revegetate an area for final reclamation.

Portal: The entrance to a mine.

Postmining land use: The specific use or management related activity to which a disturbed area is

restored after completion of mining and reclamation.

Postmining topography: The relief and contour of the land that remains after mining has been

completed.

Potentiometric surface: An imaginary surface representing the total head of ground water and defined
by the level to which water will rise in a well. A water table is a particular potentiometric surface.

Precipitation event: A quantity of water resulting from drizzle, rain, snow, sleet, or hail, in a limited

period of time.

Propagule: A cutting, seed, or spore from which a plant grows.

Radial stacker: A machine used to stack coal in a radial arc.

Raise boring: The process of drilling (boring) a raise (vertical shaft) from the bottom up. First a
vertical hole is drilled from the surface down into the mine workings. The cutter heads (boring machine)
are brought into the underground mine workings. The rotary table (rotating mechanism) is placed over

the hole at the surface, and the cutter heads are connected to the rotary table by a long pipe. As the
cutting heads are rotated and pulled upward, earth is cut and falls back into the underground mine

workings where it is hauled out to the surface or placed somewhere else in the mine.

Raptors: Birds of prey (e.g., hawks, owls, vultures, eagles).

Reclaim system: A system of tunnels and conveyor belts built beneath the coal storage pile for moving

the coal out of the pile and onto transport units (trains or trucks).

Reclaim tunnel: A tunnel used to retrieve coal from storage above.

Recontouring: The movement of quantities of earth, usually by mechanical means, to reconfigure the

relief and contour of the land.
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Replacement wetlands: Lands created through human intervention to replicate the original wetland area
where the water table is usually at or near the surface.

Revegetation: Plant growth that replaces original ground cover following land disturbance.

Ripping: The act of mechanically breaking compacted soils or rock into pieces small enough to be
economically transported by other equipment such as a scraper or dozer.

Riprap: A layer of broken rock, cobbles, boulders, or fragments of sufficient size and thickness to resist
the erosive forces of flowing water.

Rock check dams: A dam of loose rock usually dumped in place, often with the upstream part
constructed of hand-placed or derrick-placed rock and faced with rolled earth or with an impervious
surface of concrete, timber, or steel.

Room-and-pillar mining: A method of mining that involves mining out rooms and leaving pillars of
coal for overhead support.

Run-of-mine (ROM): Pieces of unprocessed coal removed from a mine.

Salvaging depth: The distance below land surface from which soil can be retrieved.

Sandstone lenses: Many of the sandstones associated with coal seams were deposited by fluvial (river)
processes. This type of sandstone tends to be longer in one direction than in the other. The elongated
axis is parallel to, while the shorter axis is perpendicular to, the direction of water flow in the ancient
river. In cross section, fluvial sandstones appear to be lens-shaped and often are surrounded by finer-
grained rocks such as siltstones and shales.

Scoria (clinker): Baked and fused rock resulting from in-place burning of coal deposits.

Sedimentation pond: A structure such as a barrier, dam, or excavated depression that slows down
runoff for the purpose of allowing sediment to settle out.

Seep: An extensive line or surface seam where water emerges from the ground as contrasted with a
spring where water emerges from a localized spot.

Serai stage: Developmental stage in the natural sequence of plant communities.

Small depressions: Shallow basins of limited size on the land surface that may retain moisture.

Soil Horizon: A distinct layer of soil, approximately parallel to the land surface, and differing from
adjacent genetically related layers in physical, chemical, and biological properties or characteristics.

Spoil stockpile: A supply of waste material that is gradually accumulated as overburden is removed
during mining.
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Spring enhancement: A process that improves the quality/quantity of a source of water issuing from

the ground.

Stilling basin: An open structure or excavation at the foot of an overfall, chute, drop, or spillway to

reduce the energy of the descending stream.

Strain: Deformation resulting from an applied force. In mining, strain is one type of deformation

caused by the downwarping of overburden rocks into the mined area. Horizontal strain is the ratio of

the change in length of the ground surface to its original length that is caused by curvature. This can be

extended (defined as positive) or shortening (described as negative). Surface strain caused by subsidence

is one of the primary causes of damage to structures at the surface.

Strata: A single sedimentary bed or layer, of any thickness.

Stratabound: A mineral deposit confined to a single layer, bed, or stratum.

Subsidence: A surface depression over, and created by, underground mining.

Syncline: A trough of stratified rock in which the beds dip toward each other from either side.

Temporary seed mixes: Blends of seeds used to revegetate an area for a limited period of time prior

to final reclamation.

Tensile strain: A normal stress that tends to pull apart materials on opposite sides of a real or imaginary

plane.

Tilt: In mining, tilt (or change of slope) is one type of deformation caused by the downwarping of

overburden rocks into the mined area. Tilt is the change of vertical displacement with respect to unit

horizontal distance of the original ground surface. Tilt between two points of measurement along a

subsidence profile can be calculated using data collected by subsidence monitoring and the following

equation:

M,= S»' -S' = iS'
Y y ~~\

where Xl+! and X, are the two points, A is the first descending finite difference of tabulated vertical

displacements at these two points and 1 is the distance between the two points, which is a constant that

is small enough such that the curved surface over the interval can be approximated by a straight line.

Tilt caused by subsidence is one of the primary causes of damage to structures at the surface.

Toe of the final slope: Bottom portion of an incline after mining-related disturbance has been completed.
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TopsoiI/subsoil stockpile: Soils that are removed prior to mining and gradually accumulated for
reclamation and revegetation once mining is completed.

Tube stacker: A machine that stacks coal in a conical pile.

Underburden: Material of any nature, consolidated or unconsolidated, that underlies a coal deposit
excluding topsoil.

Underground reclaim: A tunnel that is used for removing waste material from a mine.

Ungulate: An animal having hooves.

Unit train: Generally, a train of 100 coal cars. Each car holds 100 tons for a total of 10,000 tons being
moved in each unit train.

Unsuitable material: Material that fails Montana DSL standards for use in reclamation, or placement
within an aquifer.

Vegetation sampling: The selection of a number of plants (a sample) from a larger number of plants
(the universe).

Wildlife habitat: A geographical area that can provide for the key activities of wildlife.

Windrow: A row of hay raked up to dry before baling.
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APPENDIX A SUMMARY DESCRIPTION

A. INTRODUCTION

Meridian Minerals Company (Meridian) proposes to develop the Bull Mountains Mine No. 1, an

underground coal mine located along the southern boundary of Musselshell County, about 35 miles

northeast of Billings, Montana, and 16 miles southeast of Roundup, Montana (see Figure 1-1). Support

facilities for the proposed mine would be located throughout Musselshell and Yellowstone counties. The

proposed Project has 5 elements: 1) the mine; 2) a temporary upgrade of the existing Montana Rail Link

rail loadout near Huntley; 3) a proposed 33-mile rail spur from the Burlington Northern mainline south

of Broadview; 4) a 17-mile upgrade and extension of the Fergus Electric Cooperative power transmission

line from the City of Roundup; and 5) limited wetland enhancement activities outside the mine area (see

Figure 1-2). The Bull Mountains Mine No. 1 and its support facilities (the Project), would occupy about

12,115 acres, and would eventually disturb about 8,250 of those acres. (Table 1-1).

The proposed mining operation would convert the existing PM Coal Mine and portions of the

adjacent coal test pit site into a full-scale underground mining facility. (Specific details of the existing

PM Mine facility and coal test pit are included in Appendix B.) The total life of the proposed mine (life-

of-mine) would be about 44 years: 2 to 3 years for premining development, rail spur construction,

equipment installation, and limited coal production; 30 years to recover about 100 million tons of clean

coal; 1 year to complete reclamation activities; and 10 years to obtain final bond release (Table 1-2). The

majority of the production, varying from 0.5 to 3.3 million tons of clean coal per year, would be shipped

to both domestic and foreign consumers. In addition, the mine would continue to supply the small, local

market currently served by the PM Mine.

(Table A-l contains legal descriptions for Project components.)

1. Bull Mountains Mine No. 1

The life-of-mine area for the proposed mine would contain a total of 10,859 acres of private,

State, and Federal lands (Table 1-1), of which 7,041 surface acres could be disturbed by mining-related

activities.

About 871 acres of the life-of-mine area would be occupied by a surface facility complex to

service the mining operation. The facility would disturb 770 acres beyond the 101 acres previously

disturbed by the PM Mine and coal test pit.

About 6,154 acres of the life-of-mine area could experience some surface subsidence caused by

proposed underground mining activities. About 93 acres, potentially affected by subsidence, would also

be disturbed by exploratory drilling (50 acres), hydrologic mitigation (43 acres) activities, and associated

temporary road construction.

Outside the area subject to disturbance from subsidence, an additional 6 acres of the life-of-mine

area would be disturbed by ventilation shaft installation and another 10 acres would be disturbed by

hydrologic mitigation activities.
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TABLE A-l

Legal Descriptions

of the

Proposed Bull Mountains Mine No. 1 and Associated Facilities

1. Bull Mountains Mine No. 1 *

Township 6 North, Range 26 East, Montana Principal Meridian: sections 12 through 14- and
Township 6 North, Range 27 East, Montana Principal Meridian: sections 3 through 5, 7 through 11 and
14 through 23.

2. Huntley loadout

Township 2 North, Range 27 East, Montana Principal Meridian: section 25.

3. Bull Mountains rail spur ♦*

Township 4 North, Range 23 East, Montana Principal Meridian: sections 13, 14, 22 23 26 27 and 34-
Township 4 North, Range 24 East, Montana Principal Meridian: sections 12 through 18-
Township 4 North, Range 25 East, Montana Principal Meridian: sections 5 through 7;
Township 5 North, Range 25 East, Montana Principal Meridian: sections 1 through 3, 9, 10, 16 21
28, 29, 31, and 32;

Township 5 North, Range 26 East, Montana Principal Meridian: Section 6; and

Township 6 North, Range 26 East, Montana Principal Meridian: sections 15,' 20 through 22, 29, 31, and

4. Fergus Electric power transmission line *♦

Township 6 North, Range 26 East, Montana Principal Meridian: sections 3, 4, 10, 11, 13, and 14-
Township 7 North, Range 25 East, Montana Principal Meridian: sections 1 and 12;
Township 7 North, Range 26 East, Montana Principal Meridian: sections 7, 8, 17, 20, 21, 28, 32, and
33, unu

Township 8 North, Range 25 East, Montana Principal Meridian: sections 22, 23, 26, 27, 35, and 36.

5. Wetland enhancement activities *♦

Township 6 North, Range 27 East, Montana Principal Meridian: section 5, 7, 13 23 25 27 and 29-
and ' ' ' '

Township 7 North, Range 27 East, Montana Principal Meridian: Section 35

* =
Figures include rail and powerline acreages inside the life-of-mine area.

** = Figures reflect only those acreages outside of the life-of-mine area.

A-3



APPENDIX A SUMMARY DESCRIPTION

Mining operations could eventually employ 300 workers (Table 1-3). Construction activities

would employ about 38 workers over a 2- to 3-year period.

2. Huntley Truck Haul and Loadout

Proposed construction at Huntley would expand the capability of the existing low-volume coal
loadout Coal would be temporarily stockpiled and loaded; up to 1.1 million tons of clean coal per year
during the 2- to 3-year period of permanent facility and rail spur construction at the proposed mine The
existing loadout occupies about 6 acres of private land (Table 1-1) adjacent to the Montana Rai Link
mainline (Specific details of the existing Huntley loadout facility are included in Appendix B.) The
expanded activities at the facility would not disturb any more acreage. Coal would be hauled by truck
about 41 miles over County and State roadways from the proposed mine to the upgraded loadout.

Loadout activities could eventually employ 12 workers, and truck-haul operations, 50 workers
(Table 1-3). Expansion (construction) activities would employ about 12 workers over a 2- to 3-month

period.

3. Bull Mountains Rail Spur

The proposed 33-mile rail spur and associated right-of-way outside the life-of-mine area, would
occupy about 1 160 acres of private and State land (Table 1-1) between the Burlington Northern mainline
and the proposed mine. Proposed road relocation activities would involve about 10 acres of new road
construction within the rail right-of-way and abandonment of about 5 acres of existing roadbed outside

the rail right-of-way.

Rail spur construction activities would employ about 26 workers over about a 2-year period

(Table 1-3).

4. Fergus Electric Power Transmission Line

The 10-mile easement for the existing Fergus Electric power transmission line, between the city
of Roundup and the Roundup substation, occupies about 36 acres of private and State lands (TableH.
Three acres of this land could be disturbed when the existing line was upgraded to 69 Kv. The 7-mile
right-of-way for the installation of new 69 Kv powerline from the Roundup substation to the proposed
coal mine occupies about 27 acres of private and State land outside the life-of-mine area (Table 1-1).
About 13 of these acres could be affected by upgrade/extension activities. Fergus Electric Cooperative

and would employ about 12 workers over a 2- to 3-month period for this work (Table 1-3).

5. Wetland Enhancement Outside the Mine Area

Wetland enhancement activities are proposed at certain water sources outside the life-of-mine
area away from the mine site and associated disruptive activities (see Wetland Mitigation and
Enhancement). These would constitute a 9-acre enhancement "bank" of wetland resources to temporarily
mitigate Project-related wetland losses during mining operations. Impacts to existing springs and seeps
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and associated wetlands that might result from mining-related subsidence, would be mitigated gradually

as reclamation operations progressed. The enhancement "bank" may remain as postmining wetland

acreage even though other wetlands had been re-established. Enhancement activities outside the life-of-

mine area would disturb about 22 acres of private land (Table 1-1). Construction activities for wetland

enhancement would occur throughout the mine life, using existing mine employees. The employees used
should receive certified wetland restoration/construction training.

B. SURFACE FACILITIES AT THE MINE

The majority of surface facilities for the proposed mine would be centrally located on 391 acres

of private land in sections 13 and 14 of T. 6 N., R. 26 E. in the western portion of the life-of- mine area

(see figures 1-3 and A-l). A mine waste disposal area (WDA) and its associated roads, stockpiles, and

sediment ponds would be developed on an additional 480 acres of both private (379 acres) and Federal

(101 acres) lands in sections 12 and 13, north and east of the main facilities area. A proposed 9-acre

rock quarry would be developed in Section 12 within the boundary of the WDA. Ventilation shafts

would be developed on 6 acres of private land in sections 11, 19, and 23 of T. 6. N., R. 27 E., west of
the main facilities area.

Mine development and coal production would occur in 2 phases, each with its own processing

facility requirements. Existing coal processing facilities for the PM Mine and Huntley loadout would be

upgraded over an initial, 2- to 3-month period to support initial mine development activities and limited

(Phase 1) coal production. Installation of the permanent (Phase 2) support facilities would begin after
completion of Phase 1 and would require about 2 years to complete.

1. Main Facilities Buildings

A limited amount of coal would be removed during early development (Phase 1) of the mine

(about 0.5 to 1.1 million tons of clean coal per year). This coal would be processed at the existing PM

Mine facilities and shipped from the Huntley loadout. Three to 4 custom mobile trailer units would be

transported to the mine site to house temporary office administration, warehouse, and training facilities.

Phase 2 production would require the construction of a variety of pre-engineered steel and/or

concrete block structures located on concrete foundations (see Figure A-l). A combined administration

office, training facility, and bathhouse would occupy a single building in the central portion of the main

facilities area. A combined shop and warehouse building would be designed to provide large and small

equipment repair with inside storage of spare parts. A mine rescue and ambulance building would

include a training center for emergency-response personnel and parking for an ambulance and emergency

fire fighting equipment. An annex (storage) building would provide covered storage for large parts and

bulk materials along with a fenced storage yard. Other equipment parking and storage would be provided

throughout the area. A single, coal-fired boiler, centrally located in the office/training/bathhouse

building, would supply space heating and hot water for that building as well as the shop/warehouse, mine

rescue/ambulance, and preparation plant buildings. Heating and hot water in other areas of the mine

complex would be supplied with individual electric or propane units.
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2. Coal Processing Facilities

Phase 1 coal handling would use all of the existing facilities from the PM Mine. Coal would be

conveyed from the mine to a 30,000-ton run-of-mine (ROM) stockpile near the portal area. Initially, coal

would be transferred from the ROM stockpile to a raw coal stockpile near the preparation plant' with
front-end loaders and haul trucks. Eventually, as production levels increased and Phase 2 schedules

allowed, the underground reclaim system and covered conveyor would replace the front-end loader/truck

haul operation. Coal would be washed at the preparation plant and stored in an adjacent stockpile. Coal
would be weighed at the mine before shipment.

Phase 2 coal-handling activities would use new, high-volume facilities. As in Phase 1, coal would

be conveyed from the mine to the 30,000-ton ROM stockpile near the portal area. An underground

reclaim would transfer the coal to a covered conveyor for transport to a 1,200 ton-per-hour (TPH)

preparation plant. Coal preparation would begin by crushing the ROM material to 4-inch size; waste

material would be removed by heavy media separation. A covered conveyor would transfer the clean

coal to a 100,000-ton capacity storage area. Two underground reclaim systems would transfer clean coal

to a covered conveyor for transport to the unit-train loadout facility. Waste material would be stored in

an 700-ton bin at the coal preparation plant before being transported by truck to the WDA.

Particulate emissions generated by the screening, crushing, and cleaning operations in the coal

preparation plant would be controlled by fabric filters in the baghouse, during both phases 1 and 2.

Water sprays would be installed on all coal crushing equipment and at all conveyor transfer points. All

permanent conveyors outside the mine portal would be partially enclosed to limit particulate dispersion

by wind. In order to control both dust and spillage in the coal stockpiles, the feed conveyors would

discharge to tube stackers. Open coal stockpiles would be sprayed with water as necessary. Any coal
stockpile fires would be extinguished promptly.

3. Ancillary Facilities

Ancillary facilities would include fuel and lube oil storage, explosives storage, wastewater

treatment, power transmission, and solid waste storage. They would also include communications, water

supply and distribution, and fresh air ventilation.

The fuel and lube oil storage system includes 4 refueling stations and 3 service centers located

throughout the main facilities area. Refueling stations would consist of elevated diesel and/or gasoline

fuel tanks installed within a concrete structure or berm made of impermeable material for spill

containment. The containment structures would be capable of holding the entire tank volume, plus 25
percent.

Explosives used at the mine would include stick dynamite, boosters, ANFO, blasting delays,

blasting caps and detonating cord. A secured explosives storage area would be located near the

Administration Annex building. Equipment would include drop trailers for transport of the blasting

agents and 2 skid-mounted explosive magazines, with dynamite and blasting caps safely separated.
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Electric power used by mining equipment and coal-handling facilities would be delivered to an

electrical substation located in the eastern portion of the main facilities area by Fergus Electric

Cooperative. The substation would include dual transformers (1 for standby) and switchgear to convert

incoming 69 Kv supply to lower voltages used throughout the facilities and mine area.

The communications network would include telephone service to the main facilities area furnished

by U.S. West Communications. A private mine communications network would be installed throughout

the mine operations area. Underground telephone service, currently located on the north shoulder of

Fartig Creek Road, south of the main facilities area, would be extended along the access road to the mine.

Where appropriate, both telephone and mine communication distribution lines would be installed parallel

to the mine's electric distribution network.

The water supply and distribution system would be designed to furnish up to 400,000 gallons of

water per day (gpd), at a maximum rate of 400 gallons of water per minute (gpm), for operational water

requirements. It would also furnish up to 10,000 gpd, at a maximum 100 gpm, for potable water

requirements at the mine. The operational supply system would consist of two 8,000-foot wells (1
operational and 1 standby) drilled into the Madison Formation in the eastern portion of the main facilities

area, a deep well pump, two 100,000-gallon raw water storage tanks, a high-pressure pump station, and

a watermain network. The potable supply system would use 4 existing, shallow (less than 200-feet deep)
wells drilled into the Fort Union Formation by the PM Mining Company in the central and southern

portion of the main facilities area, and a 10,000-gallon potable water treatment system and storage tank.

Potable water for personnel would be transported throughout the mine in small containers.

The wastewater system would include facilities for the collection and treatment of sewage and

washwater. Sewage effluent flow at the mine during full production is estimated to be less than 20,000
gallon per day (gal/d). Wastewater would be treated at a 20,000 gal/d package waste treatment plant

located in the central portion of the main facilities area. Wastewater would be delivered to the treatment

plant via pressurized pipes. Treated effluent would be discharged into the raw-water storage tanks for
use at the mine facilities. Washdown waters from the facilities and suspension waters and coal dust

washwaters would be collected in the evaporation ponds located throughout the main facilities area.

Solids would be removed from the ponds and transported by truck to the WDA, as needed.

Ventilation facilities for the mine would involve 2 main fans (1 operational and 1 standby) capable

of delivering up to 475,000 cubic feet of fresh air per minute throughout the mine. The air supply system

would use the main mine entries in the portal area and 3 fresh air ventilation shafts to the surface, located
throughout the life-of-mine area. Each shaft, equipped with water-tight linings, would require up to 2
acres of surface disturbance. Excavated materials would be removed through the mine by raise boring

and stored in an excess waste pile. The entire disturbed area would be enclosed by a 7-foot, chainlink

fence. These shafts would be equipped to serve as emergency escapeways for workers.

Solid waste would be stored temporarily throughout the main facilities area. Waste lumber,

garbage, and other debris would be placed in covered storage containers for periodic disposal at a

licensed'commercial solid waste disposal facility. Waste grease, lubricants, paints, and flammable liquids
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would be stored in steel drums near the shop/warehouse for periodic disposal at a licensed and bonded
liquid waste disposal facility.

The entire surface facility complex would be surrounded by barbed-wire fencing to limit public
access. Existing fences would be used as much as possible. About one-half mile of new fence would

be constructed along the north side of Fattig Creek Road in Section 13. Another 1 mile of new fence
would be constructed in Section 12 around the WDA.

4. Storm Water and Sediment Control Facilities

a. Sedimentation ponds

Nine temporary sedimentation ponds would be constructed throughout the surface facility complex
to contain runoff from mine development and production activities (see Figure A-2). The main facilities

area would have 6 ponds; 2 near the ROM coal stockpile, 2 in the facilities area, 1 near the coal

preparation plant, and 1 below the clean coal stockpile. The WDA would have 2 ponds, and the rock

quarry 1 pond. Drainage areas above the temporary ponds in the main facilities area and the rock quarry

would range from 3 to 39 acres. Drainage areas above the 2 WDA ponds would be 206 acres and 66
acres, respectively.

All sedimentation ponds would be designed to contain runoff from disturbed areas during a
10-year, 24-hour precipitation event.

They would be self-dewatering through the use of weep holes that would allow inflow to

accumulate, suspended solids to settle, and water to discharge slowly, with an average containment time

greater than 24 hours. Temporary impoundment spillways would be designed to safely pass the excess

water flow from a 25-year, 24-hour runoff event, depending on the purpose of the impoundment.

Accumulated sediment would be removed from ponds when sediment storage capacities were filled to 60
percent.

Ponds would be removed and reclaimed within 1 year after the areas they controlled achieved
sufficient revegetation to make the ponds unnecessary.

b. Diversion ditches

Temporary diversion ditches (channels) would be used to route natural runoff around active mine

support areas (including ventilation shaft facilities) and to collect and intercept runoff from disturbed areas

for routing to either sedimentation ponds or into natural drainages, as appropriate. Side ditches would

be used along the roads, conveyor corridors, and other linear structures (such as the rail spur). All

channels would be grass-lined, trapezoidal or triangular, generally at slopes of one-half to 1 percent, and
sized to safely pass the water flow from a 10-year, 24-hour precipitation event.

Temporary sand bags, straw bales, or rock check dams would be placed in ditches and other

drainages to reduce flow velocities and minimize erosion. More durable riprap, energy dissipators, and
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stilling basins would be used in steeper sections where additional erosion protection may be required
Corrugated metal pipe or concrete culverts would be used at all diversion channels and natural drainage
crossings (e.g., access and mine roads and the rail spur). All culverts would be designed to safely pass
water flow from a 10-year, 24-hour precipitation event.

5. Material Borrow and Disposal Facilities

a. Waste disposal area

A WDA for mine development and coal waste from the preparation plant would be developed on
480 acres north and east of the main facilities area (see Figure A-2). Eventually, the WDA would cover
169 acres, containing about 19,000,000 tons of waste material. About 19 percent of the ROM coal
removed during the first 2 to 3 years of Phase 1 coal production is expected to be waste (258 000 tons
per year), while 13 percent of the ROM coal removed during the 30 years of Phase 2 coal production
is expected to be waste (493,000 tons per year). (NOTE: Increased efficiency of Phase 2 coal preparation
facilities compared to Phase 1 facilities decreases the amount (percentage) of waste material per ton of
ROM coal.) Mine development waste, not related to that from the coal preparation plant, is expected to
represent less than 10 percent of the total waste that would be deposited in the WDA over mine life.

Constructing and filling the WDA would occur throughout the 33-year period of active mining
An underdrain system, of non-slaking, rock 16-feet deep and 16-feet wide, would be installed along the
natural drainage from the head of the fill to the toe of the final slope. Rock side drains, 8-feet deep and
16-feet wide, would be installed throughout the WDA to direct flows to the main underdrain. Waste
material would be spread over the area in maximum 2-foot lifts and compacted to at least 90 percent dry
density (90% of maximum density at optimal moisture conditions). Coal processing waste, due to its high
moisture content, would be allowed to air dry prior to compaction. Material eventually would reach a
maximum height of about 140 feet at some locations within the WDA. After final elevations were
reached, topsoil would be respread and the entire area revegetated.

b. Rock quarry

A rock quarry would be developed on about 9 acres within the WDA (see Figure A-2). The
quarry would supply about 150,000 cubic yards of material for the underdrain at the WDA and for
surfacing the roads throughout the active mine area. Rock would be mined by drilling and blasting.
Dozers would move it to a small, portable, crushing facility for proper crushing and sizing. Material
would be transferred to the WDA with front-end loaders and haul trucks.

C. OTHER FACILITIES

1. The Huntley Loadout

The proposed coal-loadout activities at Huntley would use the existing power, water, and road
facilities from the Montana Rail Link operation. (Specific details of the existing Huntley loadout facility
are included in Appendix B.)
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iiiiiiiii
capacity, 25-foot by 100-foot belt conveyor and flexible chute.

A raobUe trailer unit may be piaced on the site to house «mP°'^xTStinfMfoo^'l WM

siding?S would be closed and the area patrolled during prolonged idle penods.

2 The Fergus Electric Power Transmission Line

included in Appendix B.)

switchgear would be installed at the substation.

About 7 miles of new single-pole, overhead power transmissionline^

existing service built beneath.

D. ROADS AND RAILROADS

Travel within the life-of-mine area and along the rail spur right-of-way would be restricted to
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reconstruction
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5. The Bull Mountains Rail Spur

A proposed 33-mile rail spur would be used to connect the mine to the existing Burlington
Northern rai system (see Figure 1-2). (Specific details of the existing Burlington Northern system are
included in Appendix B.)

Meridian proposes to purchase private lands for the rights-way and secure use agreements for
State parcels. Right-of-way for the rail spur would range from 150 to 500 feet wide, including a 10-foot
fire guard on each side of the track. Public access would be controlled along the entire rights-way
outside the hfe-of-mine area, with barbed-wire fences on both sides. The loadout loop at the mine and
Uie mainline siding at Broadview are within secured areas and would not be directly fenced. Construction
design calls for an equal balance of cut-and-fill, requiring about 6 million cubic yards of excavation No
other supplementary borrow or fill areas are proposed.

f« 1% PJ?f°cSef'3il SpUf desiP includes 2 hiShway crossings: an "above-grade" crossing (see
Hgure A-4) of U.S 87, near its junction with Majerus and Old Divide roads; and an "at-grade" crossing
(see Figure A-5) of Montana Route 3, about 2 miles south of Broadview. In addition, existing County
and private use roads in the area would be crossed 24 times: 4 County roads would be crossed "above-
grade (see Figure A-6) and the remaining 20 roads (6 County roads) would be crossed "at-grade"
Sixteen at-grade" light-use (2-track) vehicle crossings, including 7 "at-grade" fence/cattle guard
crossings would be constructed on private lands along the rail spur right-of-way. In addition, twenty-two
5-toot by 8-foot, livestock "underpasses" would be developed (see Figure A-7).

c v, t,^ Pr°P°sed desiSn deludes 2 relocations of Majerus Road: about 2,250 feet in Section 2 T

?< i'« a n r??0 feet in SeCti°n 29 T" 6 N- R 26 E- 4'100 feet of 0Id Divide R^d in sections
15 16 and 22 T. 6 N., R. 26 E. would be relocated. About 11,250 feet of 2-track road would be
relocated for private "at-grade" crossings. Two existing, underground, gas pipelines would be encased
and about 750 feet of ephemeral drainage would be relocated. The majority of road and drainage
relocations (about 10 acres) would be accommodated within the rail spur right-of-way (Table 1-1) New
road construction would cause the abandonment of about 5 acres of old County road.

A 6,800-foot siding would be constructed at the junction of the rail spur and mainline to
accommodate a full-length unit train of 115 rail cars, 5 engines, and a caboose. The siding length would
allow a coal tram to clear the highway as quickly as possible regardless of train traffic conditions on the
mainline track. The average train traveling to or from the coal mine should require less than 10 minutes
to cross Montana Route 3. A 7,200-foot rail loop, also designed to accommodate a full-length unit train
would be constructed within the main facilities area at the coal mine (see Figure A-l). In addition 6 900
feet of dual track would be constructed immediately outside the life-of-mine area for the rail loop/train
loadout iacility.
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A"4 Typical above-grade highway/ rail crossing

'

A-5 Typical at-grade highway/rail crossing
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11 gUre A-0 Typical above-grade county road/ rail crossing

Figure A-7 Livestock underpass
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E. FACILITY CONSTRUCTION AND MINING

1. Facility Construction

Development of temporary (Phase 1) production facilities would occur on 101 acres previously
disturbed by operations at the PM Mine and the coal test pit. Development of permanent (Phase 2)
support facilities, hydrologic mitigation activities, wetland enhancement activities, the rail spur the
powerline upgrade/extension, and other mining-related construction would generally involve new surface

disturbance.

a. Clearing and grubbing

Before starting topsoil salvage in newly disturbed areas, surfaces would be cleared and very large
shrubs or trees that would interfere with topsoil stripping would be removed to an approved disposal site.

b. Topsoil and excess spoil operations

Suitable topsoil and subsoils would be removed from disturbance areas prior to beginning
construction activities. The soil salvage would be conducted in two separate activities that would
segregate the topsoil and subsoil. Prior to actual topsoil removal operations, proper salvaging depth
would be identified and staked under the supervision of a qualified person.

Soil material salvaged at the surface facility complex, about 1.4 million cubic yards, would be
stored at one of the 12 nearby stockpiles. About 500,000 cubic yards of excess spoil material, excavated
during initial portal development, would be stored in a designated stockpile located near the portal area
(see Figure A-l) The spoil stockpile and the majority of topsoil/subsoil stockpiles associated with the
surface facility complex would remain in place for the 33-year life of the support facilities. The
topsoil/subsoil stockpiles are expected to occupy 45 of 871 acres of the surface facility complex. The

spoil stockpile is expected to occupy 23 of the 871 acres.

Soil material salvaged from the rail spur right-of-way (about 1 million cubic yards), and other
limited disturbance areas including the hydrologic mitigation and wetland enhancement sites, would be
temporarily stored in numerous small stockpiles close to sites from which it was removed. Soils would

not be salvaged along the powerline easement.

About 2 000 cubic yards of salvaged soils from construction of the sediment pond at the Huntley
loadout were stockpiled in the southwest corner of the facility in 1989. This stockpile is anticipated to
remain in place for the entire 2-year period of Phase 1 truck haul activities. The stockpile occupies 0.2
of the 6.1 acres for the loadout. (Specific details of the existing Huntley loadout facility are included in

Appendix B.)
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2. Coal Removal

Coal would be removed using both room-and-pillar and longwall methods. Room-and-pillar
mining is generally defined as "a system of mining in which part of the coal is left in place as pillars for
support", and longwall, "a system of mining whereby most of the coal is mined and the roof over the

worked out area is allowed to cave" (Stout 1980). (A complete discussion of room-and-pillar and
longwall mining methods is included in Appendix C.) Longwall methods would be used where possible
within the mine. Room-and-pillar methods would be used to rework the portals, to develop the main
entry and longwall panels, and to mine those irregularly-shaped areas too small to be practical for

longwall mining. (See Figure A-8 for a map of longwall/room-and-pillar areas within the mine.)

a. Coal operations during limited production

Phase 1 mine development and limited coal production would begin after completion of the
temporary (Phase 1) production facilities and continue through the 2-year period of permanent (Phase 2)
support facility construction.

Existing portals into the coal seam at the PM Mine would be used as 4 primary entries for the
proposed mine. New portal work would include the installation of additional protective tunnel liners and
the addition/upgrade of bulkheads to protect and stabilize portal areas. Once the 4 primary entries had
progressed 1,500 feet into the mine, they would be expanded into 7 mainline entries, using a single
continuous miner. Three of these entries would provide travelways for workers, materials, and
ventilation intake. Another 3 entries would be used only for ventilation return. An isolated belt entry
located between the intakes and returns would be used to transport mined coal to the ROM stockpile
outside the main portal.

Development of mainline entries would be followed by development of a room-and-pillar panel
in the northern half of Section 13 (see Figure A-8) to serve as a test area for equipment performance.
It would also provide verification of expected geotechnical responses to mining operations, provide
experience in panel development techniques, and increase the operator's knowledge of how support pillars
would behave.

When development of longwall panel entries began (about 6 months later), a second continuous
miner would be added. The first longwall panel would begin in the southeast portion of Section 19 (see
Figure A-8). Longwall mining equipment would be installed in preparation for full production mining
about 12 months after work on the panel entries began.

During the first 2 years of limited production, ROM coal removal would increase from an initial
rate of 0.62 million tons per year (0.50 million tons of clean coal), to a maximum rate of 1.36 million
tons per year (1.10 million tons of clean coal). With a 24-hour workday and 340 workdays per year,

maximum production during phase 1 would require about 167 tons of ROM coal to be mined each hour
(4,000 tons per day).
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APPENDIX A SUMMARY DESCRIPTION

b. Coal operations during full production

Full-scale coal production would begin after installation of longwall mining equipment and

completion of permanent (Phase 2) support facilities, including the Fergus Electric powerline
upgrade/extension and the 33-mile rail spur.

Mining activity would progress from one longwall panel to the next, in a northeasterly direction
until reaching the edge of the life-of-mine area. Mining would then shift to the south and progress from

one longwall panel to the next (see Figure A-8) in a southwesterly direction until the entire life-of-mine

area was mined. It is anticipated that panels 2 to 20 would be mined in years 3 to 21 and panels 21 to
35 would be mined in years 21 to 33 (see Figure A-9).

Proposed longwall panel design requires 3 entries per panel to allow for intake air and access,

conveyor belts (coal haulage), and air return. Two 60- to 80-foot pillars would be retained between the

3 entries with cross-cuts about every 120 feet for access. Panel size would range from 550 feet to 820

feet wide and from 4,000 to 8,000 feet long. Longwall equipment would remove the full coal seam up
to either 12 or 14 feet.

Six additional room-and-pillar panels would be developed over mine life to maximize recovery

of the coal reserve in those portions of the mine too small to accommodate longwall mining techniques

(i.e., in the southwest portion of the life-of-mine area). The continuous miner would remove the full coal
seam up to 12 feet.

The transfer of coal from mining sections (both room-and-pillar and longwall) to the ROM coal

stockpile outside the main portal would be accomplished by using multiple conveyor belt installations that
would form a network extending throughout the mine.

During the 30 years of full coal production, ROM coal removal would increase from the initial

rate of 1.36 million tons per year (1.18 million tons of clean coal), to a maximum rate of 3.79 million

tons per year (3.30 million tons of clean coal). (NOTE: the increased efficiency of Phase 2 coal

preparation facilities compared to the Phase 1 facilities would increase the amount of clean coal per ton

of ROM coal.) With a 24-hour workday and 340 workdays per year, maximum production during full-

scale operations would require about 465 tons of ROM coal to be mined each hour (11,156 tons per day).

3. Coal Transportation

a. Temporary truck haul to the Huntley loadout

During Phase 1 mining activities (the approximate 2-year period of permanent facility and rail

spur construction) coal would be hauled 41.1 miles over County and State roads to the upgraded Montana
Rail Link loadout facility near Huntley.

Haul trucks would travel along Fattig Creek Road from the mine and then down Old Divide Road

to its southern intersection with U.S. 87 (see Figure 1-2). They would follow U.S. Highway 87 south
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APPENDIX A SUMMARY DESCRIPTION

to Highway 312, then east to Huntley. In Huntley, trucks would proceed south along Heath Street to the
loadout site (see Figure A-3).

Loadout capacity at the upgraded Huntley facility (750 tons per hour) would allow one 115-car
unit train to be loaded in 16 hours. With an average capacity of 11,500 tons of coal per train (100 tons

per car), maximum production would require 95 unit trains to be loaded each year (1 train every 3 to 4
days).

Twelve highway-rated trucks with tandem trailers would operate 24 hours per day, 340 days per

year. With an average capacity of 37.8 tons of coal per truck, maximum production would require

29,100 loads to be trucked to the Huntley loadout each year. The 82-mile round trip to the loadout is
expected to take at least 2.2 hours to complete, requiring each truck to make 7 to 8 trips each day (1

truck every 15 to 17 minutes). Coal-related traffic along Heath Street in Huntley would be restricted to

a maximum speed of 15 MPH, all truckloads would be protected from wind using tarps and/or special
trailer designs, and, to minimize noise, the use of "jake" brakes would be prohibited. Pending formal
regulatory approval by the U.S. Mine Safety and Health Administration (MSHA), the bulldozer and

loader used in coal-handling operations would be equipped with strobe warning systems, replacing the

standard backup alarm, to minimize noise during night operations. Night-hauling operations could be
increased for short periods of time during heavy traffic periods (i.e., during beet harvesting) to reduce
the overall levels of daytime traffic.

b. Full production train delivery of coal

During Phase 2, after permanent processing and rail spur facilities had been constructed, coal
from the proposed mine would be loaded directly into trains at the main facilities area. Activities at the
coal loadout in Huntley would be phased out and the facility closed.

The unit train loadout station would consist of a 300 ton surge bin with an automatic weighing

system for accurately loading rail cars. Coal would discharge into the surge bin from the clean coal

stockpile conveyor and pass through gates to a 100-ton weigh bin. The weigh bin would discharge
through a loading chute directly to the rail cars.

The loadout capacity at the rail loop facility would allow one 115-car, unit train to be loaded in

2 to 3 hours (5000 tons per hour). With an average capacity of 11,500 tons of coal per train (100 tons
per car), maximum production would require 287 unit trains to be loaded each year (1 train every 1 to
2 days).

c. Local market truck/package delivery of coal

Throughout the 33 years of coal production, coal would continue to be supplied to those local
markets currently served by PM Mine. Truck/package coal delivery during Phase 1 of mining activity
(the first 2 years of permanent, Phase 2, facility construction) would use existing PM Mine facilities.

Phase 2 package delivery would use a newly-constructed series of 20-ton bins along one side of the coal
preparation plant to store various product mixes according to demand. Clean coal would be transferred
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to the appropriate bin by an in-plant conveyor system and customer haul trucks would drive under the
bin for loading. A weigh scale would record the truck's weight both before and after loading for billing

purposes.

F. RECLAMATION PLAN

Development, mining, and reclamation plans are interdependent to assure that reclamation for
each component of the Project might be performed at the earliest possible time. Reclamation activities
fall into one of 2 categories: interim (temporary) and final (permanent). Interim activities are those
intended to stabilize an area during its short-term use in the mining operation, while final activities are
those intended to return the area to its long-term condition before releasing a company's responsibility.

Interim reclamation activities would occur primarily during the first 3 years of the mine, after
premining development was complete. They would occur on a smaller scale throughout the remainder
of the mine life, as other components of the Project came into play. Final reclamation activities would
begin immediately after the need for a particular Project component was over. In the case of the
powerline upgrade/extension and other temporary disturbance activities (e.g., exploratory drilling
activities, hydrologic mitigation activities, wetland enhancement), final reclamation would occur
immediately after construction activities were complete. This would occur in year 1 of the mine for the
powerline upgrade/extension. Final reclamation would occur in year 3 of the Project for the Huntley
loadout, the rail spur right-of-way outside the roadbed and adjoining fire guards, and those portions of
the PMMine operation not being used for Phase 2 coal production. Final reclamation at the WDA would
occur in stages, as portions of the area reached final grade (possibly as early as year 9 of the mine).
Final reclamation of all remaining mining-related disturbances (i.e., the main facilities, the WDA, the
mine portals, the rail spur right-of-way) would not begin until the end of underground mining activities

in year 33 of the mine.

Interim/final reclamation and bond release would proceed as follows:

Year 0 - End of the useful service life for a particular Project component, or

portion thereof.

Year 1 - Backfilling; regrading; topsoil replacement; recontouring; drainage

control; revegetation; and bond release, when appropriate (up to 60

percent of original bond amount for that component).

Year 3 - Vegetation established; and bond release, when appropriate (that

portion of the original bond amount for topsoil replacement).

Year 11+ - Vegetation sampling; and bond release, when appropriate (remaining
bond amounts for that component, if reclamation was successful and

bond release requirements were fully met).
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1. Postmining Land Use

Primary historical land uses for the Bull Mountains area, including the area of the proposed rail

spur, have been cattle production and year-round wildlife habitat. Other land uses have been hay

production, timber production, coal mining, and recreation. Reclamation efforts throughout the life-of-

mine area, and on outlying wetland enhancement areas, would return most postmining surface uses to

livestock grazing and wildlife habitat.

Some ranching operations would be eliminated during the period of active mining operations.

This would occur within the surface facility complex (including the WDA), along the rail spur right-of-

way, and in other small areas designated for hydrologic mitigation, wetland enhancement, or other

revegetation mitigation. Ranching operations along the powerline easement would be temporarily

disrupted during the actual upgrade and extension activities. Other ranching operations within the life-of-

mine area should continue uninterrupted. Revegetated areas that were judged to be capable of

withstanding grazing pressures would again be incorporated into ranching activities.

Other than a small acreage of improved pastureland associated with past reclamation at the PM

Mine, and a small area in the proposed WDA, there are no improved rangelands, croplands, or

pasturelands within the proposed life-of-mine area. Neither are any proposed for postmining land use.

Croplands and pasturelands disturbed along the rail spur right-of-way would not be replaced since the

spur would be reclaimed in place after the end of mine service.

Industrial development has been the historical land use at the Huntley loadout. Use would

continue according to the long-term plans of Montana Rail Link after proposed coal loadout operations

had been completed.

2. Postmining Topography

Premining elevations in the proposed life-of-mine area range from 3,790 to 4,710 feet above mean

sea level. Premining elevations in the WDA range from 3,850 to 4,050 feet, while elevations in the rock

quarry range from 3,990 to 4,050 feet. Premining elevations in the main facilities area, including the

existing PM Mine, range from 3,800 to 3,970 feet.

Postmining elevations in the WDA (including the rock quarry) are expected to rise from 0 to 130

feet - to a maximum 4,050 feet above sea level. This reflects the net raising of the landscape resulting

from "head of hollow" filling that would take place. All regraded areas in the WDA would be

constructed with maximum slopes of 3 horizontal to 1 vertical (3h:lv), except for the bench faces which

would be constructed with maximum 5h:lv slopes. New drainage patterns, channels, and floodplains in

the WDA would be constructed with sufficient capacity to carry flow from a 100-year, 24-hour

precipitation event at nonerodible velocities. Additional channel stability would be achieved through a

high degree of compaction and revegetation. Figure A-10 shows premining topography and slopes of

the WDA. Figure A-ll shows postmining topography, slopes, and vegetation after backfilling and
regrading.
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Postmining elevations in the main facilities area would be expected to approximate original
elevations and contours except in the area of the existing PM Mine. Elevations in the area of the old
surface mine pit would rise about 60 feet from backfilling and regrading. Drainage channels and
floodplains would be re-established throughout the area with sufficient capacity to carry flow from a 100-
year, 24-hour precipitation event at nonerodible velocities. Postmining contours in this area would also

blend with adjacent premining topography as much as possible.

Elevations in coal removal and buffer areas of the life-of-mine area would essentially remain
unchanged, although local surface impacts from mining-related subsidence are expected in the coal
removal area. Postmining contours in those areas where limited surface disturbance is proposed (i.e.,
for access roads, ventilation shafts, exploration drill holes, hydrologic mitigation, and wetland
enhancement) would approximate original contours at or near original elevations. Drainage channels and
floodplains would be re-established throughout each disturbance area with capacity to carry flow from
a 100-year, 24-hour precipitation event at nonerodible velocities.

Postmining topography on private land along the rail spur right-of-way would be changed
permanently since the roadbed would be abandoned in place after the removal of the rail, ties, and road
ballast. State parcels would be regraded to approximate original contours and completely revegetated to

Montana DSL Land Division standards.

All newly-constructed roads, including the WDA haul road and the various light use/temporary

roads, would be reclaimed and road surface materials salvaged. Fill portions would be regraded into cut

areas' subsoil and topsoil would be replaced, and the disturbed areas reseeded. Existing roads/trails
would be restored to original condition and reseeded at the end of their use.

All exploration holes, wells, ventilation shafts, and other exposed underground openings would
be permanently sealed or plugged when no longer needed for mine operation. Any mine entry that was
temporarily inactive but had future useful life would be protected by barricades or other covering devices,

fenced, and posted with signs to prevent access and to identify the hazard.

Facilities for hydrologic mitigation and wetland enhancement programs would be left intact and
operational. Final disposal of those portions of the rail spur right-of-way outside the life-of-mine area
and not on State-owned land would involve removal and salvage of the ties, rail, and ballast. Fill
material used to prepare the base grade for the rail spur would be abandoned in place.

3. Backfilling and Grading

Rough backfilling and grading would be completed on all disturbed areas within the life-of-mine

area and at the Huntley loadout, as soon as possible after they were determined unnecessary for mining-
related activities. During the period of active mining operations, backfilling and grading would be
required only in those disturbed lands at the PM Mine unnecessary for Phase 2 operations, the WDA,
or in temporary-use areas. After ending mining operations, backfilling and grading would be required

for all disturbed areas within the life-of-mine area not already included in the reclamation program.
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Access roads, haul roads, and the rail loop would be regraded by pushing the fill portion of each

area into the cut portion. Highwalls throughout the life-of-mine area would be all but eliminated by
backfill operations with contours established so that slopes were less than 3h:lv. The highwall portion
of the surface facilities area would be eliminated after the portals had been plugged. The majority of the
excess spoil pile would be graded into the cut area, against the highwall. Reclamation grading plans

would be designed based on a net swell factor of 10 percent, allowing for recompaction during grading
by reclamation equipment.

No permanent sedimentation impoundments are proposed to remain after reclamation operations.
Sediment and storage ponds would be backfilled and graded upon final reclamation.

Rough grading of those portions of the rail spur outside the life-of-mine area between the fire
control barrier and the edge of the right-of-way would occur immediately after construction activities
were complete. Limited backfilling and grading would occur on those portions being used as railbed and
fire barrier upon final reclamation.

The grading program would be designed to create an undulating topography. Dozers and scrapers

would be used to backfill and rough-grade and finish-grade each area to about 1 foot below the

postmining contour to approximate premining contour. The ground would be ripped both before and after

the subsoil and topsoil had been redistributed. Ripping would be performed on the contour where
possible, and to a minimum depth of 12 inches. A ripper or deep shank plow would be used.

Within the life-of-mine area and at the Huntley loadout, the top 4 feet of overburden/backfilled
material would be composed of material suitable for revegetation. In addition, all slopes of reclaimed

areas would be constructed compatibly with adjoining undisturbed areas and postmining land use.

4. Backfilling (Special Handling)

Certain unsuitable material in the spoil (e.g., highly carbonaceous units, acid-forming material,

coal rider seams) would be selectively handled. This material would be placed below the vegetation

rooting zone, above the ground water potentiometric surface, and outside the area of drainage channels
or their floodplains. Regraded spoil in the main facilities area and mine portal area would be sampled

to a depth of 8 feet (0 to 4 feet and 4 to 8 feet) at a density of 1 hole per 300 feet on a square grid basis.

The regraded spoil samples would identify any spoil materials considered unsuitable for vegetation
establishment.

Unsuitable mine development and coal-processing waste (e.g., coal fines, rock) would be placed

in the WDA. Sampling for potential "hot spots" would precede soil laydown. Following compaction,
the waste material in the WDA would be sampled to a depth of 4 feet at 1 hole per 150 feet on a square
grid basis. It would be covered by a 4-foot layer of topsoil and subsoil material.

Regraded spoil and WDA waste material samples would be analyzed for unsuitable material using

a saturated paste extract. Should any sampled materials prove unsuitable for revegetation, additional
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sampling would locate the exact area of unsuitable material. These areas would be eliminated by either

deep ripping and blending, adding supplements, or removing the unsuitable material and replacing it.

5. Topsoil Replacement

Topsoil would be spread uniformly across all disturbed life-of-mine areas to a depth of about 15

inches, after backfilled material had been graded to slightly more that 1 foot below final elevation, and

deep ripped on the contour. Topsoil/subsoil stockpiled at the Huntley loadout would be used to backfill

the sediment pond.

Along those portions of the rail spur right-of-way outside the life-of-mine area, available topsoil

would be respread over graded, unripped slopes between the fire control barrier and the edge of the right-

of-way immediately after construction. No topsoil would be replaced on those portions being used as

railbed and fire barrier during final reclamation except on State-owned parcels.

After being respread, topsoil would be graded to final contours required to establish the

postmining topography. Replacement would be accomplished by scrapers and/or dozers, and grading by

rubber-tire graders. To prepare an adequate seedbed, the soil would be tilled after final grading.

6. Revegetation Operations

All lands disturbed within the life-of-mine area, Huntley loadout, and State-owned portions of

the rail spur right-of-way would be revegetated. Seven postmine vegetation communities (grassland,

shrub, ponderosa pine, mixed grassland-shrub, improved pasture, agriculture, and wetlands) would be

re-established, where appropriate, within the life-of-mine area. The mixed grassland-shrub vegetation

type would be re-established in the area of the regraded sedimentation pond at the Huntley loadout. The

improved pasture and other appropriate vegetation types would be established along the proposed rail spur

right-of-way outside the life-of-mine area.

No revegetation activities are proposed along the powerline easement, outside of the life-of-mine

area. Final revegetation would rely on the natural invasion of species from nearby undisturbed

communities.

All seedings would take place within 90 days of soil replacement if possible. Otherwise they

would occur immediately prior to, or during, the most favorable period for plant growth. To take

advantage of late fall, winter, and early spring moisture, fall seedings would take place from October 1

to freeze-up. Spring seedings would begin after spring thaw and continue until early May. Both drill

seeding and broadcast seeding would be used, depending upon time of year, soil texture, vegetation

species, and slope. Rates for drill seeding would range from 15 to 35 pounds of pure live seed per acre,

or at least 30 seeds per square foot. Where broadcast seeding was used, seeding rates would double the

rates used for drilling. If an area were not ready for revegetation in the early spring or late fall, it would

be rough-tilled and mulched. Cover crops of annual grain may be planted at rates of from 10 to 15

pounds per acre in conjunction with seedings of perennials.
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Mulch would be used at reclaimed sites, as needed. Straw mulch would be used at a rate of 1.5

tons of clean straw or hay per acre and anchored by a crimper. Artificial mulches, such as hydromulch,

rock riprap, jute netting, excelsior, and paper-net mulch, would be used when stubble or straw mulch was
not sufficient.

A total of 8 seed mixtures are proposed for use in revegetation activities. The first 7 mixes

would provide the basis for the permanent re-establishment of major premining vegetative communities

in the life-of-mine area, the Huntley loadout, and State-owned portions of the rail spur. Mixture No. 5

is proposed for the permanent stabilization of non-State-owned portions of the rail spur right-of-way

outside the life-of-mine area. Mixture No. 8 is proposed for use in temporary revegetation and
stabilization throughout the Project area.

Seed mixture No. 1, the grassland revegetation mixture, would be used to restore the disturbed,

premine green needlegrass/western wheatgrass, needle-and-thread grass/western wheatgrass, bluebunch

wheatgrass/needle-and-thread grass, and little bluestem/prairie sandreed communities throughout the area.

It would consist of: thickspike, western, and slender wheatgrass, blue grama, prairie junegrass, Sandberg

bluegrass, needle-and-thread grass, green needlegrass, common yarrow, purple prairie clover, spotted

gayfeather, Lewis flax, prairie coneflower, and scarlet globemallow. (Note: Scientific names for all of
the proposed revegetation species can be found in Table A-2.)

Seed mixture No. 2, the shrub revegetation mixture would be used to restore the disturbed,

premine fragrant sumac/bluebunch wheatgrass, silver sagebrush/green needlegrass, and western

snowberry/green needlegrass communities throughout the area. It would consist of: thickspike, western,

and slender wheatgrass, blue grama, Sandberg bluegrass, needle-and-thread grass, green needlegrass,'
common yarrow, Lewis flax, prairie coneflower, scarlet globemallow, silver sagebrush, Wood's rose,
and western snowberry.

Seed mixture No. 3, the ponderosa pine revegetation mixture, would primarily be used to restore

the disturbed, premine ponderosa pine/bluebunch wheatgrass and ponderosa pine/western snowberry

communities throughout the area. It would consist of: thickspike and slender wheatgrass, Indian

ricegrass, Sandberg bluegrass, needle-and-thread grass, green needlegrass, common yarrow, Lewis flax,

arrowleaf balsamroot, prairie coneflower, scarlet globemallow, Wood's rose, and western snowberry.

Ponderosa pine seedlings would be planted in association with this mixture to re-establish the tree
component of these communities.

Seed mixture No. 4, the mixed grassland/shrub revegetation mixture, would primarily be used

to restore the disturbed, premine burned ponderosa pine community throughout the area. It would consist

of: thickspike, western, and bluebunch wheatgrass, little bluestem, prairie sandreed, Indian ricegrass,

green needlegrass, needle-and-thread grass, common yarrow, Lewis flax, arrowleaf balsamroot, spotted
gayfeather, Wood's rose, and fragrant sumac.

Seed mixture No. 5, the improved pasture revegetation mixture, would be used to restore
disturbed, premine tame pastureland community within the life-of-mine area and those portions of the rail
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TABLE A-2

Revegetation Species

for the

Proposed Bull Mountains Mine No. 1 and Associated Facilities

common yarrowAchillea millefohumcrested wheatgrassAgropyron cnstatum

arrowleaf balsamrootBalsamorhize saqittatathickspike wheatgrassAgropyron dasystachym

purple prairie cloverDalea purpureaintermediate wheatgrassAgropyron intermedium

spotted gayfeatherLiatrus punctatawestern wheatgrassAgropyron smithii

Linum lewisnbluebunch wheatgrassAgropyron spicatum

Medicago sativaslender wheatgrassAgropyron

trachycaulum

prairie coneflowerRatibida columnans
Aerostis stolonifera

scarlet globemallowSphaeralcea coccinea
Bouteloua gracihs

prairie sandreedCalamovilfa longifoha

prairie junegrassKoleria cnstata

silver sagebrushArtemisia canaItalian ryegrassLolium multiflorum

fragrant sumacRhus trilobataIndian ncegrassOryzopsis hymenoides

Rosa woodsnSandberg bluegrassPoa sandbergii

western snowberrySymphoncarpos

occidentalis

little bluestemAndropogon scopanus

needle-and-thread grass

ponderosa pinePinus ponderosa

Nebraska sedgeCarex nebraskensis

unnamed sedgeCarex vulpinoidea

Eleocharis palvstns

soft-stem bulrushScripus vohdus

broad-leaved cattailTypha latifoha
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spur right-of-way that lie outside the life-of-mine area. It would consist of: crested and intermediate

wheatgrass.

Seed mixture No. 6, the agriculture revegetation mixture, would be used to restore disturbed,

premine agricultural lands intensively managed for forage crops within the life-of-mine area. It would

consist of: alfalfa.

Seed mixture No. 7, the wetland mixture, would be used for the restoration of the wetland

communities throughout the area, particularly the hydrologic mitigation and wetland enhancement sites.

It would consist of: red-top grass, Nebraska sedge, an unnamed sedge, fowl mannagrass, spikerush,

softstem bulrush and broadleaf cattail.

Seed mixture No. 8, the interim revegetation mixture, is made up of rapidly-establishing, drought-

tolerant grasses. It would be used as a temporary cover for stabilization purposes around facilities, on

settling ponds, and on topsoil/spoil stockpiles with a life of more than 6 months. This mix would consist

of: thickspike, western, and slender wheatgrass, and Italian ryegrass.

Natural invasion and/or seeding would be used to re-establish the shrub components of the

premine communities within the life-of-mine area. Ponderosa pine seedlings would be planted in pockets

to re-establish the tree component of the disturbed, premine ponderosa pine/bluebunch wheatgrass and

ponderosa pine/western snowberry communities, including the north face and top of the WDA. Natural

invasion would be used to re-establish the shrub/tree components of those communities disturbed by linear

facility development (e.g., rail spur construction, County road abandonment, powerline

upgrade/extension) outside the life-of-mine area.

7. Revegetation Enhancement

Fertilization would occur during seeding operations, as needed. Before reseeding, routine

representative soil samples would be taken to determine fertilization rates.

Where possible, broadcast-seeded areas would be chained, harrowed, multi-packed, or

dozer-tracked to firm the seedbed and cover seed.

Weeds and pests would be controlled whenever they became a major problem. Herbicides could

be used, but mowing of weeds before seed maturity would be the preferred control method.

Snow fences would be temporarily installed on sites tending to be dry or subject to wind erosion

(i.e, tops of hills and windward slopes) and on sites where species diversity and seedling establishment

could be aided by the concentration of winter moisture.

Final grading would include occasional use of small depressions to minimize erosion, trap

sediment, conserve moisture and promote vegetation. These depressions would be field located during

reclamation activities and would not restrict normal access through the reclaimed areas or constitute a
hazard.
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To the extent possible, soil materials would not be handled under unduly moist or wet conditions
in order to avoid compaction. Similarly, soil handling would be avoided during extremely dry conditions
to reduce the potential for excessive erosion. Topsoil would be hauled directly from the stripping area

to the final revegetation site, when possible.

Contour furrows would be employed along the highwall reclamation area, and installed prior to

seeding.

Alternative erosion control techniques would include use of barriers, check dams, erosion stops,
matting and roughened surfaces. These treatments can be implemented with various kinds of straw bales,
netting and matting to effectively reduce overland flow. If gullies deeper than 9 inches should form, the
gullies would be blocked with one of the above-mentioned treatments and given the opportunity to

stabilize naturally, by vegetation growth.

Temporary fences would ensure protection from trampling and grazing by cattle for all areas that
had been revegetated, until the plant communities were mature enough to withstand grazing pressure.
Grazing would occur at least 2 years during the last 5 years of responsibility for vegetative establishment.
Permanent postmining fences would be built to achieve the goals of future land management systems.

8. Hydrologic Mitigation

Water resources at 42 of the 130 existing springs and seeps in the Bull Mountains area could be
disrupted by mining-related subsidence (Table 1II-3). Impacts to these resources would be mitigated
through the use of interim water supplies, repair of shallow surface fractures, horizontal drains, vertical
wells guzzlers (see Guzzlers, below), ponds (reservoirs), and/or supplementation using water distribution
systems (see Table A-3). The selection of mitigation techniques would depend on 7 factors: 1) Current
management of the resource, 2) existing level and mode of development, 3) water source(s) (alluvium,
shallow bedrock, deep bedrock), 4) seasonality of water availability and flow volume, 5) topographic

characteristics, 6) mitigation goals, and 7) potential for mitigation success.

Short-term, temporary, and long-term/permanent mitigations are included in the overall plan.
Short-term mitigation would include those activities conducted prior to impact, and as immediate
responses to impacts. Temporary mitigation would phase into long term/permanent mitigation depending
on the success of a particular technique employed. Mitigation plans at these springs would follow a
multi-step process, initiated in separate phases throughout mine life: 1) an interim water supply would
be established; 2) shallow surface fractures affecting the existing hydrologic feature would be repaired,
when appropriate; and, if necessary, 3) a permanent replacement or supplemental water source would be
developed. Horizontal drains would be installed at most springs, but vertical wells, ponds, or water

distribution systems would be used as needed.

The 88 remaining springs or seeps that are not believed to be at substantial risk would be
monitored for mining-related effects (see Hydrologic Monitoring and Table A-3). Monitoring would be
implemented during premining, mining, postmining, and reclamation phases to measure mining related
effects and mitigation success. If monitoring indicated that any of those springs were impacted by
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TABLE A-3

Bull Mountains Mine No. 1

Hydrologic Mitigation Plan

Station

14115

14155

14165

14255

14325

14415

14535

14555

16135

16145

16165

16255

16275

16355

16365

16625

16655

16755

16855

16955

17415

17515

Surface

Fracture

Repair

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Pond

Repair

X

X

X

X

X

X

X

Pond

Enlarge

X

Pond

New

X

X

X

Horizontal

Drain

X

X

X

X

X

X

X

X

Shallow

Well

Deep

Well

X

X

X

Distribution

X

X

X

X

X

X

X

X

X

From Spring

14155

From Spring

14115

From Spring

14115

From Spring

14115

From Spring

16135

From Spring

16135

From Spring

16135

From Spring

16135

From Spring
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TABLE A-3 (Continued)

Numbers

Acres

34 15

15.0 1.0 4.0

Maximum Cumulative

222

2.2 2.0

11

6.0 4.0 15.0 52.6 Acres
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mining-related activities, an appropriate mitigation method would be implemented in consultation with

Montana Department of State Lands (DSL).

Wells, springs, ponds, and distribution systems would require maintenance, repair, and

replacement, to varying degrees. These would be provided for by creation of a permanent trust funded

by Meridian and guaranteed by the reclamation bond. The trust principal would be deposited in an

account in the State non-expendable trust fund. The principal of the trust would be established in an

amount projected to ensure that maintenance, repair, replacement, and operating costs could be paid from

trust income. In addition, a portion of the income would be dedicated to the principal in an amount

projected to be sufficient to maintain the real value of the principal. The trust would be administered by

Montana DSL or any successor agency.

a. Interim water supply

Livestock and wildlife drinking water would be replaced on an interim basis when a negative

change in water quantity affecting the hydrologic function was detected at a spring, wetland, and/or pond

as a result of mining-related activities. Water would be hauled by truck to temporary or existing stock

tanks as needed to insure uninterrupted water supplies. Depending on the land use of the impacted area,

some other rapid response approach may be implemented, as approved by Montana DSL. To minimize

disturbance, temporary stock tanks would be located near the disrupted water source.

b. Fracture repairs

When negative changes in water quantity were associated with shallow, surface-subsidence

fractures or cracks, the damage would be repaired, as appropriate. Depending on the type of spring or

seep involved, low-permeability fill material, synthetic pond liners, porous gravel filter material,

perforated pipe, or native material would be installed. About 0.1 acre would be disturbed during the

fracture repair operation at each spring. Since fracture repair could occur at 34 springs/seeps, the

maximum cumulative disturbance associated with fracture repair would be 3.4 acres.

c. Horizontal drains

New horizontal drains would be used to mitigate impacts at 22 springs and seeps (see Table A-3

and Figure A-12). Targeted springs are those located in the higher portions of the drainage basins where

horizontal drains could tap the shallow fractured and weathered bedrock zone. They would range in

length from about 50 to 250 feet and would be constructed with 2-inch, PVC pipe or other suitable

material. About 0.1 acre would be disturbed during the installation of each drain. The maximum

cumulative disturbance associated with drain development would be about 2.2 acres. Water storage and

delivery systems would be built with each drain. Cut-and-fill material for drain development would be

equally balanced to eliminate excess material. The disturbed area would be immediately revegetated and

enclosed with barbed-wire fencing to limit public/livestock access.
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APPENDIX A SUMMARY DESCRIPTION

d. Wells

New vertical wells would be used to mitigate impacts at 4 springs and seeps (see Table A-3 and

Figure A-12). Two shallow wells, ranging from 50 to 100 feet, would tap the shallow fractured and

weathered bedrock in those areas where access or topography preclude the use of horizontal drains. Two

deep wells, ranging in depth from 600 to 700 feet, would tap the underburden sandstones below the

Mammoth coal seam, in those areas where subsidence-related fracturing had dewatered the shallow
ground water system.

Disturbance associated with shallow well development would range from 0.25 to 1 acre per site.

The deep wells could disturb as much as 3 acres during installation activities. The maximum cumulative

disturbance associated with well development would be about 8 acres. Cut-and-fill material from well

development would be equally balanced to eliminate excess material. The disturbed area would be

immediately revegetated and enclosed with barbed-wire fencing to limit public/livestock access.

If appropriate, wells would be located along fencelines to provide maximum flexibility for

livestock operators. All wells would be drilled and cased with 4.5- to 5-inch (inside diameter), steel,

PVC, or other suitable pipe. Electric pumps would be used on the 2 deep wells and windmills would

be used on the 2 shallow wells. Water storage and delivery systems would be built for each well.

e. Guzzlers

Newly-constructed guzzlers would be used to mitigate impacts at 2 isolated springs (see Table

A-3 and Figure A-12). Guzzlers are permanent, self-filling water devices that catch and store rain water

in a manner similar to a cistern. Installation of a guzzler would consist of a collecting apron, an

enclosed, watertight storage tank, and a water-delivery system. Guzzlers would provide limited quantities

of water in those areas where historic spring flow has been minimal and seasonal.

They are generally located in areas with gentle slopes and deep soil to permit burial of the storage

tank. Collecting aprons consist of about 1,000 to 5,000 square feet of corrugated fiberglass or galvanized

steel, elevated about 1 foot above the ground on a wooden or metal framework. Rainwater would be

intercepted and drained from the sheeting into a collecting trough. It would then be piped into a large,

10,000 to 20,000 gallon, buried fiberglass storage tank. When needed, the stored water would be piped

downslope from the tank by gravity flow to a small, 100-gallon trough/drinking pan, placed at ground

level. The actual release of water into the trough would be controlled by a float-and-foot valve installed
in the water line between the storage tank and the trough.

Disturbance from guzzler construction would range from one-half to 2 acres per site for a

maximum cumulative disturbance of about 4 acres. Cut-and-fill material associated with guzzler

development would be equally balanced to eliminate excess material. The disturbed area would be
revegetated immediately and enclosed with barbed-wire fencing to limit public/livestock access.
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f Ponds (Reservoirs)

—pondI—„ 0,

cumulative disturbance-,. 20s,Ks

S

Water distribution systems

^ ,.
springs and seeps (see Table A-3 and Figure A-12).

be repaired to ensure water delivery.

would be use.

for the passage of water over subs.dence cracks

water
storage and delivery systems as if it had a water source.

A-40



APPENDIX A SUMMARY DESCRIPTION

Individual pipeline/irrigation trough lengths range from a few hundred feet to a several thousand

feet. Disturbance from water distribution activities would range from 1.5 to 2.0 acres per mile of

distribution system. The maximum cumulative disturbance would be about 15 acres. Cut-and-fill

material would be equally balanced to eliminate excess material. Disturbed areas would be revegetated

immediately and, where appropriate, enclosed with barbed-wire fencing to limit public/livestock access.

9. Wetland Mitigation and Enhancement

Wetlands and associated vegetation disrupted as a result of mining-related subsidence (about 15

acres within the life-of-mine area) would be replaced as water sources were repaired, redirected, and/or

developed (see Hydrologic Mitigation). While hydrologic development activities have the primary

purpose of replacing water, wetland replacement would be a secondary benefit.

About 1 acre of scattered wetlands would be disrupted during construction activities along the

proposed rail spur right-of-way. To mitigate this wetland loss, natural depressions along the right-of-way

would be enlarged and graded to spread the water at a shallow depth across the depression.

In addition, wetland enhancement activities are proposed at certain water sources outside the life-

of-mine area. These areas could eventually make up a 9-acre enhancement "bank" of wetland resources

to temporarily mitigate Project-related wetland losses inside the life-of-mine area until scheduled wetland

mitigation activities were complete. The "bank" of wetlands would be created on private lands in areas

away from the mine site and its disruptive activities. These wetlands could serve wildlife and offer

protection through topographic or vegetative features such as wind breaks or shading (see Table A-4).

Selected wetland locations would be optimized for water-holding capacity and water-level maintenance.

The enhancement "bank" may remain as wetland acreage after mine life even though other wetlands had

been re-established.

About 2.5 acres of wetland enhancement would be initiated at 3 springs during Phase 1 mine

development activities (see Table A-4 and Figure A-12). New ponds and associated wetlands would be

developed in the vicinity of springs 11115 and 11125. A gravel pit located 1000 feet southwest of spring

number 14785 would be enlarged and developed into a pond/wetland area. Horizontal drains would be

established at spring 11115 and near spring 14785 to enhance the basic water supplies. Distribution

systems would be installed to convey the excess water from spring 11115 to spring 11125 and from the

horizontal drain near spring 14785 to a new pond at the gravel pit. The maximum cumulative disturbance

from Phase 1 wetland enhancement would be 4 acres.

An additional 6.5 acres of wetland enhancement would be initiated at 13 other springs during

Phase 2 mining activities (throughout the remainder of mine life). Enhancement activities at these springs

would include enlargement of 5 existing ponds, creation of 9 new ponds, and drilling of 10 horizontal

drains and 3 shallow wells (see Table A-4 and Figure A-12). Maximum cumulative disturbance from

Phase 2 wetland enhancement would be 18 acres.

Cut-and-fill material associated with wetland enhancement activities would be equally balanced

to eliminate excess material, as with all proposed spring development. A water delivery system would
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TABLE A-4

Bull Mountains Mine No. 1

Wetland Enhancement Plan

Station

11115

11125

14655

14785

17185

17315

41125

52525

52535

52855

53325

71355

71465

72125

72155

Surface

Fracture

Pond

Repair

Pond

Enlarge

X X

X

X

X

X

Pond

New

X

X

X

X

X

X

X

X

X

X

X

Horizontal

Drain

X

X X

X

X

X

X

X

X

X

X

X

Shallow

Well

X

X

X

Deep

Uell Guzzler

Distribution

System

X

X

Coomerits

From Spring

11115

Develop Two

Sites

From Horizon

tal Drain and

Spring 14785

to Enlarged

Pond

Maximum emulative , _

Numbers 0 0 6 11

11.0

12

1.2

3

3.0

0

0.0

0

0.0

2

0.4 21.6 Acres

Footnote: Columns for surface fracture repair, pond repair, deep wells, and guzzlers were included on this table to maintain
consistency with Table A-3 even though none of these measures have been proposed for wetland enhancement.
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be developed for each site, and the disturbed area immediately revegetated. Certain portions of the
disturbed area would be enclosed with barbed-wire fencing to limit public/livestock access.

10. Wildlife Mitigation

a. Wildlife habitat

Reclamation activities throughout the life-of-mine area would mitigate impacts to existing wildlife

habitats by creating similar habitats in form and function. Vegetation species in proposed revegetation
seed mixtures include 4 native shrub species selected for their palatability, and nutritional and cover

values for locally-identified wildlife species (see Revegetation Operations). Native shrub seed and tree

seedlings would be planted in concentrated pockets of varying sizes and shapes for use as wildlife forage
and cover, respectively.

Undulations and small hills would be designed into the regraded final topography to enhance

habitat diversity. In addition, 10-foot terraces, would be used on the north face of the WDA and

ponderosa pine seedlings would be used to provide visual cover during wildlife movement.

Rock piles would be placed throughout the reclaimed surface facility complex, including the

WDA, at a density of about 10 to 15 rock piles per 640-acre section, depending on the availability of
material. Rock piles as large as 1,000 square feet would be placed along ridges, in bottomlands, and near

stock ponds to mitigate the loss of rock outcrops that are used for raptor perching and mammal dens.

Fifteen acres of wetland habitat disturbed by subsidence would be replaced. One acre of scattered
wetland habitat disrupted during rail spur construction would be replaced. In addition, an enhancement

"bank" of wetland resources would be created outside the life-of-mine area to temporarily mitigate up to

9 acres of anticipated Project-related wetland loss during mine life (see Wetland Mitigation and
Enhancement).

b. Hydrologic structures

Water delivery systems, consisting of either freeze-proof piping and watering troughs or some

other appropriate mechanism, would be installed at each horizontal drain, vertical well, guzzler, and pond
development to supply drinking water to wildlife and livestock.

Shorelines associated with pond (reservoir) construction or repair would be designed to provide
easy access for wildlife and revegetated to ensure adequate wildlife cover and forage.

All horizontal drain, well, guzzler, and pond developments would be fenced to prevent habitat

degradation by livestock. Design overflow areas would be maintained within the enclosure fence to
preserve their availability for small game.
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c. Other mitigation

Appropriate Federal and State wildlife agencies would be immediately contacted should any

Federal- or State-listed endangered or threatened species, or golden eagles, consistently occupy the

various Project areas or immediately adjacent areas.

All powerlines constructed for mining-related operations, would be designed to minimize

collisions and electrocutions of raptors, waterfowl, and other wildlife species. Powerlines would be

constructed in accordance with Rural Electric Association standards designed to reduce risk of

electrocution to raptors (Ollendorff 1981).

Fences throughout the life-of-mine area and along the rail spur right-of-way would be constructed

with steel posts and 3-strands of barbed wire. In hazardous or critical, newly-seeded areas, a 6- or 8-
foot, woven-wire fence would be used to keep out wildlife. Otherwise, barbed wire would be spaced to

ensure that fences would not restrict wildlife movements and migration. Sedimentation ponds associated
with the surface facility complex would not be covered or enclosed by fencing that could deter wildlife.

Rock piles, brush, and other natural barrier materials would be used to supplement fencing and

to create small mammal habitat and cover while still blocking livestock access around springs, guzzlers,

ponds, and well development areas when topography and materials allowed.

Speed limits on all access roads would be restricted to 25 MPH to reduce wildlife/vehicle

collisions.

Employees would be informed about Montana game laws and cautioned not to harass or poach

game animals.

11. Environmental Monitoring

Environmental monitoring would be conducted on a regular basis to further define premining

baseline environmental conditions and to detect mining-related changes from the baseline values.

Operational and postmining data would be compared with premining data collected for the permit

application. These comparisons would be used to design corrective measures during mine life, as needed.

In addition to vegetation, wildlife, subsidence, and hydro-logic data collection, monitoring would

be conducted for undetected cultural resources/Native American resources, airborne particulates, and soil

suitability.

a. Vegetation

Monitoring would be conducted to assess the success of revegetation efforts in all disturbed areas

within the life-of-mine area and the Huntley loadout. Revegetated areas would be evaluated for cover

and density during the first 2 seasons following seeding or planting to determine initial revegetation

success. Prior to application for bond release (in years 3, 5, 7, 9, and 10 following seeding or planting),
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revegetated areas would be evaluated for cover, density, production, and species diversity. If vegetation

monitoring showed that corrective action was needed, then reclamation techniques and seed mixes would
be revised to address the specific revegetation concerns.

b. Wildlife

Monitoring would be conducted to detect changes in wildlife concentrations or habitats during

the mine life. This would include variations in species distribution or relative abundance and degradation

of habitats for elk, mule deer, raptors, turkeys, and sharp-tailed grouse. Wetland and aquatic habitats

would also be monitored. Monitoring activities would include field surveys, data compilation, impact
assessment, and report preparation.

Field surveys would consist of aerial, vehicular, and footpath surveys. Censuses would be both

visual and auditory. Seven aerial field surveys would be conducted annually; 2 in each of the fall, winter

and spring seasons, and 1 during the summer. Footpath surveys in each of the 4 seasons, and vehicular

and footpath surveys targeted at specific census targets and locations, would also be conducted.

The presence and distribution of breeding raptors in the area would be monitored annually.
Observations of species or their sign would be recorded. Previously recorded nests would be examined
for occupancy during the aerial surveys. In addition, each nest would be checked from the ground. All

active nests would be monitored throughout the breeding season to determine success and production.

Opportunistic observations made during aerial and ground surveys would be used to identify pairs of

raptors not affiliated with a known nest in the area. If such a pair was located, the birds would be

followed in an attempt to locate their nest. New nests would be monitored along with all other recorded
noctcnests.

Auditory censuses would be used each spring to assess the distribution and relative abundance

of turkeys and breeding sharp-tailed grouse. The censuses would be conducted in the same manner as
baseline data collection. Observation made during the aerial, vehicle, and footpath surveys would add

to census results and provide incidental habitat use information. Although sharp-tailed grouse occurred

in the area during the baseline data collection, only 1 lek was located. To ensure that other leks were

not missed, auditory censuses would be conducted each spring. Attendance at each identified lek would

be monitored annually for the duration of mining activities. This monitoring would consist of counting
the number of male and female grouse attending each lek over 3 consecutive mornings.

c. Subsidence

Monitoring would be conducted to detect movements in the land surface. Monument grids would

be placed over the mining panels, extending over the solid coal block, and surveyed to detect ground

movements. The subsidence monitoring grid consists of 3 lines of monuments at 50-foot spacing across

a portion of the first panel. Additional monuments, located at the center of other panels, would be spaced

at 1,000 to 2,000 feet. All monuments would be constructed to ensure that they would not be affected
by movements unrelated to subsidence, such as soil heave due to freezing.
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Instrumentation for the first series of panels would include a precision level to measure vertical
settlement and a steel tape extensometer to measure horizontal strain. Automatic data recording
equipment would be used to take a continuous record of strain and tilt. Site-specific angle of draw,

subsidence factor, and tensile strain would be calculated.

An additional monitoring system of multiple-position extensometers, or other suitable devices,
would be installed to verify the mechanics of subsidence and to evaluate the caving and fracturing of the
overburden. Strata movement measurements would be conducted in the life-of-mine area with 400 to 600

feet of overburden.

d. Hydrologic

Monitoring would be conducted to detect changes in 81 wells, 130 springs, 12 sites in 9 stream
drainages, 57 ponds, and about 30 acres of wetlands associated with existing hydrolog.c features in and
adjacent to the life-of-mine area. Monitoring would include both quantity and quality information
Observation frequency would vary from annual to quarterly depending on the size, use, and location of
the feature (i e well, spring, pond) in question. Monitoring frequency could increase to a weekly basis
as mining approached, then passed below, the location of the feature. When more frequent monitoring

indicated that the effects of subsidence had been felt and the area stabilized once again, permission would
be obtained from Montana DSL to reinstitute the original, less frequent monitoring schedule for that
feature Particular data to be collected would depend somewhat on the type of hydrologic feature being
monitored Wells would be monitored for water elevation and quality. Springs and ephemeral drainages
would be monitored for flow rate and quality. Ponds would be monitored for water volume and quality

and wetlands for areal extent and vegetation data.
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A. INTRODUCTION

Several established business operations, expansion projects, and proposed activities in the study

area could have cumulative effects on the human environment in combination with the proposed Project.

The following paragraphs describe existing or expanding developments and new projects that may

compete with the proposed Project for local employees or that may produce cumulative impacts in

conjunction with the proposed Project.

1. PM Mine

The PM Mine is an underground coal mining operation consisting of 101.17 permitted acres located

16 miles southeast of Roundup, Montana in the W 1/2 of Section 13, and the NE l/4of Section 14, T6N,

R26E MPM (see Figure B-l). RBM Mining extracts coal under a contract with Meridian Minerals

Company (Meridian), which owns the mineral rights at the PM Mine. RBM Mining employs 6 workers

and is currently permitted to remove 12,000 tons of coal up to the current permit boundary. Four

underground mining portals have been constructed and the mine life is dependent on both market demand

and the rate of advancement of the portals.

Coal from the PM Mine is extracted in a continuous-miner process, transferred to the surface by

shuttle car, washed and stockpiled on site, and picked up at the mine by the purchaser. It is sold in the

Roundup area and to a small Statewide market as "lump coal." Existing mine facilities include a scale;

wash plant; four, 150-ton coal silos; a hopper unit; and a combined office and scale house.

Historical land uses for the PM minesite have been livestock grazing and wildlife habitat. The area

was first mined in the 1930s as an underground coal mining operation, but it was converted by the

owners, the Meged Family, into a surface coal mine in 1972. In the fall of 1991, the mine was converted

back to underground mining when the present RBM Mining project commenced operation. Total coal

production from 1973 to 1990 amounted to 228,573 tons.

2. Coal Test Pit

The Meridian coal test pit is a surface mine developed by Meridian for the purpose of extracting

up to 250,000 tons of coal for marketability testing. About 101 acres were ultimately permitted by

Montana DSL for test pit operations, with 36 acres constituting the total disturbed area (see Figure B-l).

Approximately 160,000 tons of coal were extracted using standard open pit techniques between November

1989 and November 1990. Clean coal for shipment totaled 130,000 tons. Peak employment during this

period was about 20 employees, including 5 employees in supervisory positions. The coal was trucked

to the Huntley loadout for ultimate shipment to foreign markets. Reclamation of the mined area began

in late-1991 and continued into 1992.

3. Huntley Loadout Facility

The Huntley loadout is a 6.07-acre rail support facility located in the NE 1/4 of the NE 1/4

Section 25, T2N, R27E in Yellowstone County, Montana, on the east edge of Huntley (see Figure B-2).

The loadout's surface area consists partly of gravel and partly native range. Washington Corporations,
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through its railroad subsidiary, Montana Rail Link, owns the facility. The site has electrical service.
Water for dust control is available from a well completed by Meridian in 1990. In recent years, horses

have been grazed on the land for short periods of time. The southwest portion was established as a
temporary coal loadout by Meridian, in its 2-year test pit permit, from November 1989 to November
1991.

4. Sugar Beet Loading Site

The Huntley sugar beet loading and stockpiling site is located directly west and adjacent to the

existing coal loadout facility in Huntley (see Figure B-2). The property is owned by Montana Rail Link

and leased to Western Sugar Company (WSC). WSC uses the site to temporarily stockpile beets before

they are hauled to a processing factory in Billings. Sugar beets received from local farmers are stockpiled

during the peak harvest month of October and subsequently hauled to a factory in Billings from October

through January. Total WSC employment at the stockpile usually averages between 4 and 6 workers.

Since 1985, sugar beet truck traffic from local farmers hauling to the stockpile has varied from

830 loads in 1985 to 4,252 loads in 1990. Most field harvest traffic has occurred in October, usually 10

to 12 hours per day, 6 days per week. In 1990, the average truck traffic from farms to the stockpile was

177 trips per day over a 24-day period. Peak hauling during 1990 occurred on October 13 and involved

281 trips from area farms. Most farm truck traffic arrives at the stockpile using Northern Avenue from
the west and east, and Heath Street from the north.

Beets are subsequently re-hauled from the loading site to the factory in Billings. This activity

fluctuates annually, but from 1988 through 1990 the average was about 35 loads per day for 26 days per

year. Hauling usually occurs daily, throughout a 24-hour period, with intermittent breaks as dictated by

factory needs. Peak hauling in 1990 was 69 loads on October 21, with 60 or more loads occurring on

3 other days. Beet hauling is usually contracted with a local trucking firm. Trucks normally haul to the

factory in Billings by turning west from the loadout facility site onto Northern Avenue, and by taking

Interstates 94 and 90 to the exit ramp at 27th Street.

5. Fergus Electric Cooperative

As a power distribution cooperative, Fergus Electric does not own any power generation facilities.

Its subtransmission and distribution system is served by 19 substations. Fergus Electric Cooperative was

incorporated in 1938 under the authority of the Rural Electrification Act of 1935. Fergus Electric serves

a 13-county geographical area centered around Lewistown, and supplies power to about 2,700 customers

over about 4,000 miles of subtransmission and distribution lines (see Figure B-3).

System power is purchased through the Central Montana Electric Power Cooperative, an electric

power broker that purchases wholesale power from Montana Power Company and Western Area Power

Administration. The cooperative's customer base is primarily rural residential and irrigators. Large

commercial customers include the Kendall Mine, BER Oil, and PM Mine. Annual Power sales average

70 to 80 million kilowatt hours. Fergus Electric employs a total of 24 people; 21 in Lewistown and a
maintenance crew of 3 in Roundup.
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APPENDIX B SUMMARY DESCRIPTION OF CUMULATIVE DEVELOPMENT

6. Women's Correctional Facility

The State of Montana proposes to construct a new Women's Correctional Facility in the Billings

area near 32nd Street West and Hesper. The present facility for women prisoners is located in Warm

Springs and would be closed upon completion of the new prison. Construction of the proposed $10

million facility should begin in January 1993 and last for about 18 months. Construction employment

would total 50-100, and operation of the 120-bed facility eventually would employ 80 to 90 people on

a permanent basis.

7. Cenex Hydrosulphurization Project

Cenex operates a fuel refinery in Laurel, Montana, that produces asphalt, diesel fuel oil, gasoline,

and liquified petroleum products. The refinery has been in operation since 1930, with a capacity of

42,000 barrels per day, and is expected to continue operations for at least 44 years. In May of 1992,

Cenex began construction on a hydrosulphurization project that is also located at the refinery in Laurel.

The hydrosulphurization project, which is expected to become operational toward the end of 1993, is

strictly a mitigation project to reduce air emissions and is not expected to expand the number or value

of products produced. The construction phase is expected to employ about 400 workers who are being

hired from the local area.

8. Cogeneration Project

Billings Generation, Inc. is in the permitting process to construct a proposed $150 million

cogeneration project east of Billings. The cogeneration plant would use refinery coke and return steam

to the Exxon refinery to be used in production. The project is also expected to reduce sulphur dioxide

emissions from the Exxon refinery. If permitting continues as planned, construction of the project would

begin in fall 1992 and operations would commence in 1994. The construction phase of the project would

employ 400 to 500 workers hired from the local work area. When complete, the project's permanent

employment requirements would be 30 direct workers and 15 secondary workers.

If permitting continues as planned, construction of the project would begin in spring 1992 and

operations would commence in 1994. A construction contractor based in California has been selected;

however, it is expected to subcontract for employees in the local work area. The project would employ

400 to 500 construction workers, primarily pipefitters. When complete, it would increase employment

by 30 direct workers and 15 secondary workers (Owen Orndorff, Billings Generation, Inc., November
7, 1991).

9. U.S. Highway 87 Improvements

The State of Montana has two reconstruction projects planned for U.S. Highway 87 between

Roundup and Billings. Reconstruction of 6.2 miles of U.S. Highway 87 is scheduled to begin after 1993

between milepost 23 and milepost 29.2, several miles south of the south entrance to Old Divide Road.

The construction period should last about a year and would employ between 50 and 100 workers. Truck
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traffic from reconstruction may periodically total 20 trucks per hour. The trucks would be similar in size

to coal haul trucks.

The other reconstruction project planned for U.S. Highway 87 is north of the proposed coal haul

route from Klein to the junction of Highway 12. This project includes 1.8 miles of U.S. Highway 87

and 1.1 miles of Highway 12 (from the junction with U.S. Highway 87 to Roundup). Depending on the

contractor, truck hauling related to this project may use U.S. Highway 87 south of the reconstruction

project.

10. Sealey's Sawmill

Sealey's Sawmill is located east of Roundup on Highway 12 and is owned and operated by

Lawrence Sealey. The sawmill, in operation since 1948, currently produces rough lumber and timber,

dimension lumber, and firewood. Employment usually averages 8 people, but the firm also hires

contractors as needed. At the present time, the sawmill obtains logs from the Lewistown area.

11. Gebhardt's Post Plant and Sawmill

Gebhardt's Post Plant and Sawmill is located west of Roundup and is owned and operated by

Monte Gebhardt. The mill, in operation since 1985, produces timbers, posts and poles, rough and

surfaced timber, and treated wood products. Due to recent layoffs at the sawmill operation, employment

has been reduced to 2 workers. The mill currently obtains logs from the Lewistown and Musselshell

areas.

12. Burlington Northern Railroad

Burlington Northern (BN) owns tracks that are located near Broadview and connect Great Falls

to the Montana Rail Link tracks at Mossmain, several miles east of Laurel, Montana (see Figure B-4).

BN employs approximately 125 workers in the Billings area. The largest operation is the rail welding

plant in Laurel, employing about 100 workers. The Great Falls/Mossmain tracks were built in the early-

1900s and are currently used by 2 to 4 trains per day between Shelby and Mossmain.
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APPENDIX C UNDERGROUND MINING OF COAL

1. INTRODUCTION

Coal mining involves the extraction of coal deposits. Although the thickness of a coal bed may

vary, mined deposits generally are continuous over large areas. When the deposit is close to the ground
surface (less than 200 feet deep) generally it is mined using open-pit, surface methods. Deeper deposits

must be mined by underground methods.

Rocks above and below the coal deposit are known as overburden and underburden. Rocks of
the overburden and underburden that are actually in contact with coal are called the "roof and "floor",
respectively. Blocks of coal left in place to help support the roof of the mine are called "pillars".

Removal of coal by underground methods creates a void in the rock column. As a block of coal
is extracted, natural forces act on the stability of the overburden and cause the column to subside. Even
in the strongest rock formations, large, artificial underground openings will eventually be filled by the
collapse and compaction of overburden and pillars. Underground mining methods are generally classified
or distinguished from each other by the type of support used to prevent the roof from collapsing prema

turely on workers and equipment.

2. ROOM-AND-PILLAR MINING OPERATIONS

Room-and-pillar mining is generally defined as "a system of mining in which part of the coal is

mined out and the rest is left in place as pillars for support" (Stout 1980). It involves the partial removal
of coal from a series of small areas or "rooms" that are large enough to make the removal of coal
economical, yet small enough to leave remaining walls and pillars that are of adequate size to support the

roof and ensure the safety of both workers and their mining equipment (Figure C-l).

Room-and-pillar operations are generally conducted with a continuous-miner system, which

includes:

• a coal extraction machine (continuous miner)

• a coal haulage system (shuttle cars and conveyor belts)

• a roof support system (roof bolts and pillars).

The continuous miner is electro-hydraulically powered and cat-track propelled. Major

components of this machine include a rotating-cutting drum, a gathering head, and a conveyor. Operation
of the machine at the working face of the coal involves driving the rotating-cutting drum at the front

(head) of the machine into the coal bed, thereby cutting coal from the coal face. The gathering head
shifts the cut coal to the conveyor for transfer to the rear (tail) of the machine. An articulating conveyor

then transfers the coal to shuttle cars.

Shuttle cars are used to transport mined coal (10 to 15 tons per car) from the continuous miner

to a conveyor belt transfer point within the mine. The cars are either electric or diesel powered, 2- or

4-wheel drive, and have either a conveyor or push-ram system to discharge the coal. Additional conveyor

belts transport coal to a run-of-mine (ROM) coal stockpile outside the mine portal.
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APPENDIX C UNDERGROUND MINING OF COAL

Pillars and roof bolts are used to support the roof. Solid pillars of coal are left in place during

the initial (advance) mining stage to provide basic roof support within each block of mined-out coal and

along the main access corridors (entries) of the mine. Additional roof support is provided by the use of

roof bolts. Roof bolts are long steel rods, drilled into place and then anchored to the roof rock by either

a resin glue or a mechanical compression device. They create a supporting "beam" of rock by bonding

or "bolting" several layers of rock strata together. The general mining/ production sequence allows for

the continuous miner to advance about 20 feet before the roof of the mined area is secured with roof

bolts. Several continuous-miner sections (entries) are usually developed concurrently to allow for

uninterrupted mining activity (i.e., while roof bolts are being installed in some entries, mining can

continue in other entries).

As a general rule, 30 to 60 percent of the coal remains in place in the form of pillars after the

rooms are mined. To increase coal recovery, the roof can be temporarily reinforced with additional bolts

so that those pillars not required for support of the main entries can be systematically removed. In this

second stage of mining, pillars are removed (or "robbed") as the mining equipment "retreats" from each

mined room. As pillar-robbing progresses, each mined-out block of rooms is allowed to cave in and the

mined area is abandoned.

3. LONGWALL MINING OPERATIONS

Longwall mining is generally defined as "a system of mining whereby most of the coal is mined

and the roof over the worked out area is allowed to cave" (Stout 1980). It involves a complete, single-

stage extraction of coal that uses hydraulic equipment to temporarily support the roof during coal removal

activities and ensure the safety of both workers and their mining equipment (Figure C-2).

Longwall operations begin with continuous-miner equipment and room-and-pillar techniques to

create a set of parallel entries on either side of a large block (or "panel") of coal. These entries are

connected at the far end of the panel, resulting in a long corridor, thus the "longwall". The distance

between the entries is equal to the length of the longwall equipment that will be used (ranging from 520

to 840 feet).

Longwall operations are generally conducted with a longwall mining system. As with the

continuous miner, the longwall system would include:

• a coal extraction machine (shearer)

• a coal haulage system (face conveyor)

• a roof support system (shields)

While the continuous-mining system employs several independently-operated pieces of equipment

to mine coal, the longwall mining system is totally integrated, with all of the necessary equipment

interconnected. For example, in the longwall mining system, the shearer actually moves along the face

conveyor and the shields are physically connected to it.
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APPENDIX C UNDERGROUND MINING OF COAL

The shearer, like the continuous miner, is electro-hydraulically powered. The major components
of this machine are the rotating-cutting drums and the tram system. The drums, located at each side ot
the machine, are limited to an up-down movement. Operation of the shearer at the working face involves
driving the rotating-cutting drums into the coal bed as the machine trams laterally along the lace
conveyor thereby cutting coal from the coal face. Cut-coal falls to the floor-supported face conveyor
for transport to the end of the longwall or "headgate". Here the coal is transferred to another conveyor
belt The end of the conveyor opposite the headgate is known as the "tailgate. As in the continuous-
miner system, additional conveyor belts transport the coal from the belt-conveyor transfer point to a ROM

coal stockpile outside the mine portal.

Longwall roof support is temporarily provided by the use of hydraulic roof supports (shields).
Major components of the shields include canopy, hydraulic cylinder, hydraulic controls and the base.
The canopy is a thick, reinforced, steel plate which is pushed against the roof by hydraulic cylinders to
support the weight of the overburden while coal removal operations continue below. Shields are
generally 5-feet wide, vary from 7- to 14-feet high, and have a design-load capacity of 500 tons or more
per shield The base length of the shield is relatively short, allowing the face conveyer to sit on the floor
ahead of the base. Shields are designed to be large enough to safely cover the face conveyor shearer,
and workers. In the longwall system, a series of individual shields are installed next to one another along
the entire longwall face, from the face conveyor headgate to its tailgate.

The mining/production sequence involves cutting (shearing) a section of coal face, typically 30
to 42 inches deep, from the headgate to the tailgate, using hydraulic rams to move the face conveyor up
against the face of the fresh-cut coal seam. Hydraulic rams attached to the face conveyor then move
individual shields forward. The unsupported roof behind the shields is allowed to fall to the floor. As
the block of coal is systematically removed, mined area is gradually abandoned.

4. MECHANISMS OF SUBSIDENCE

Removal of coal deposits by underground mining methods creates voids that are filled when
natural forces overcome the stability of the overburden and it collapses. The collapse of overburden into
the void and translation of this movement to the surface are known as subsidence. Subsidence-related
deformation of rocks above underground mines can consist of fragmentation, fracturing, sagging and
bedding-plane separation. The type of deformation that occurs depends on a number of factors including
rock strength, mine layout, and how far a particular horizon lies above the void in the mined area.
Subsidence-related deformation of the surface can consist of basins or depressions, pits, and/or cracks.
The magnitude, extent, and duration of subsidence can be minimized by an efficient mine layout, barrier

and pillar design, and a rapid and efficient mining system.

a. Subsidence-Related Deformation

In the overburden above mined areas, 3 zones of deformation tend to develop in response to

subsidence (Figure C-3). In the "Fragmented Zone", rocks of the immediate roof are expected to
fragment cave, and rotate. This zone can be as much as 10 times thicker than the void produced by
mining (the mining height). Directly above, in the "Fractured Zone", rocks are expected to fracture and
deform but they should maintain their continuity. Bedding plane separations can occur. This zone can
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be as much as 50 times thicker than mining height. In the third zone, the "Deformation Zone", rocks

should sag downward without major fracturing but bedding-plane separations can still occur. This zone

generally extends from the top of the fractured zone to the ground surface. After the deformation

process, fractures that developed in softer sandstones and shales tend to close, while fractures that

developed in more brittle rocks may remain open.

The surface expression of subsidence basically consists of basins or depressions, pits, and/or

cracks. Subsidence "basins" form above room-and-pillar mines where pillars have been robbed or above

longwall mines. These basins are typically elliptical or trough shaped because the rooms or panels are

large and rectangular and coal seams often are nearly horizontal. Subsidence "pits" form above room-

and-pillar mines where pillars have been retained because the overburden directly above the pillars

continues to be supported, while the overburden above the mined area eventually collapses into the

relatively smaller, mined-out rooms.

Horizontal strain, both tensile and compressive, results from lowering of the surface during

subsidence. Tension that can cause cracks occurs as the surface begins to subside and stretch.

Compression takes over and closes some of the tension cracks as the ground begins to settle.

Corresponding changes in surface slope generally are temporary and often have a magnitude of less than

3 degrees. Tension cracks are more apparent than compression features because rocks are stronger in

compression (Dunrud 1984). They are more abundant in solid rock than they are in unconsolidated

materials. Tension cracks at the surface can range from small, (less than an inch) subtle features that are

difficult to recognize to fractures several feet wide and up to 50 feet deep. Surface fractures may be

temporary, often closing during successive subsidence events or after natural deposition of sediment or

frost heaving fills them. Tension cracks over the edges of the mined area (the mining boundaries), may

remain open indefinitely. This is most evident in those areas where brittle sandstones or other rocks crop

out. The surface soil cover will have an influence on the cracking that is actually visible at the surface.

Unconsolidated deposits of alluvium, colluvium, and soil tend to obscure surface cracks.

b. Factors Controlling Subsidence

Several factors control the area, amount, rate, and duration of subsidence. Mining factors include

mine geometry, extraction ratio, mining method, height of the mine workings, and mining rate. Geologic

factors include thickness of the coal deposit, and the thickness, lithology, strength, structure, and bulking

factor of the overburden. The subsidence factor and the angle of draw are used to describe the maximum

vertical displacement and the areal extent of subsidence, respectively.

The "mine geometry", or mine design, determines the size and configuration of the rooms,

pillars, and panels, the height of the openings and pillars, and the spatial relation to any abandoned mines

that may be located above the active mine. Generally mines are designed so that the subsidence process

can take advantage of joints in the overburden. This can minimize sagging of the immediate roof and

promote rapid roof collapse. Although subsidence can be reduced by leaving pillars for support, this

procedure may only delay subsidence because pillars and roof rocks eventually yield with time and

weathering.
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The "extraction ratio" is the ratio of the amount of coal extracted to the total amount of coal in

the deposit (Dunrud 1984). Longwall mining, because it extracts nearly 100 percent of the coal within

a longwall panel, generally achieves an overall extraction ratio in excess of 80 percent of the total coal

deposit. Room-and-pillar mining rarely extracts more than 55 percent of the total resource, but pillar

robbing upon retreat from a mine has the potential to extract nearly as much of the coal as longwall

mining.

The "mining method" also influences the amount of subsidence that occurs. Longwall mining

results in more subsidence than room-and-pillar mining principally because of its greater extraction of

coal. Efficient robbing of pillars, however, can result in surface subsidence nearly equal in magnitude

to that associated with longwall mining. Subsidence above room-and-pillar mining areas is also less

predictable and more variable in surface expression than above longwall panels because the extraction

ratios and heights of caving are more variable (Dunrud 1984).

The "mining rate" affects subsidence too. When the mine face is extracted at an even and rapid

rate, smoother subsidence profiles with less differential movement occur.

Thickness of the coal deposit, thickness of the overburden, and height of the mine workings

control maximum subsidence. The "subsidence factor" is the ratio of maximum surface subsidence to

the seam mining height and is often expressed as a percentage. For example, if 7 feet of subsidence

occurred over a mine with a 10-foot mining height, then the subsidence factor would be 70 percent. In

the western United States, subsidence factors range from about 45 to 90 percent of the thickness of coal

mined (Dunrud 1984). The "angle of draw" identifies the limits of subsidence beyond the boundaries of

the mined area (the subsidence occurring at the ground surface will be larger than the underground void).

It is expressed in degrees from vertical above the edge of the mined area. For example, if the angle of

draw were 27 degrees and the overburden were 400 feet thick, then subsidence could occur as much as

200 feet beyond the edge of the mined area. In the western United States subsidence angles of draw

range from about 5 to 30 degrees (Dunrud 1984).

Sagging, caving, and fragmentation are governed by the "strength" and "structure" of the

overburden. The composition of the mineral grains and cements that bind the grains together affect the

strength of the rocks. Existing faults and fractures in the overburden offer good sliding surfaces that can

influence the angle of draw. The strength and structure of the overburden rocks are considered when

determining room, pillar, and panel orientation.

The "bulking factor", or the volumetric increase of fragmented rocks relative to their undisturbed

and in-place volume, is a major factor controlling subsidence. The bulking factor is controlled by the

size and shape of the broken rocks, the contact stresses among rock fragments within the fragmented

zone, and the relative strengths of the affected rocks (Dunrud 1984). Bulking factors generally are lowest

where the overburden is composed of soft claystones and thinly bedded shales, and greatest where hard,

thickly bedded to massive sandstones and limestones predominate. If rock fragments fall to the floor of

the mined area in a random fashion, and if strong, massive rocks occur in the fractured and deformation

zones, then the bulking factor is higher. Higher bulking factors in the overburden result in less vertical

movement of the rocks and reduced tension and compression at the surface.
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c. Prediction of Subsidence

Subsidence associated with underground mining is anticipated and its magnitude and extent can

be predicted. Often, predictions of maximum surface subsidence and horizontal tensile and compressive
strains are used to help assess the secondary impacts to other resources (both human and natural). Data

collected during actual subsidence are used to verify premining predictions.

A method of calculation developed by the British National Coal Board (Subsidence Engineers'
Handbook 1975) offers one of the most comprehensive, conservative, and accurate techniques for
predicting subsidence and surface strains. Other researchers have modified it for the stronger strata of
coal mines in the western United States (Maleki 1987; Western Fuels Association, Inc. 1981). Inputs
to the subsidence prediction model are depth, mining height (seam thickness), and room or panel

geometry.

"Subsidence profiles" can be used to illustrate subsidence and strain predictions above a mined
area. Diagrams A, B, and C of Figure C-4 show a cross section of a longwall mine and the subsidence
and strain profile that might be expected to develop over 2 mined-out longwall panels. In this example,
the longwall panels are 800 feet wide, overburden is about 780 feet thick, mining height is 13.5 feet, the
subsidence factor is 70 percent, and angle of draw is 22.5 degrees. Under these conditions the maximum
final surface subsidence would be 9.8 feet, which would occur over the middle of each panel. Final
subsidence over the pillars between 2 panels, while not reaching the maximum, would still be about 5
feet In diagram B, the dashed line indicates the limit of subsidence resulting from a single panel and
the upper solid line represents the extent of subsidence (about 2.5 feet) immediately after mining the
adjacent panel. The lower solid line represents the maximum final subsidence over the pillars after they
have collapsed under the weight of the overburden. Diagram C shows the compressional strain that
occurs above the panels and the tensile strain that occurs at panel boundaries and over pillars as the rocks
flex and stretch downward into the subsidence trough. In this example, the tensile strain exceeds the
strain criterion recommended by Singh and Bhattacharya (1984) in those areas above the panel boundaries
and the pillars; surface cracking would be predicted in these areas, with larger maximum tensile strains

possibly resulting in wider cracks. The exact location and actual width of open surface cracks is

unpredictable.

A monitoring program is generally implemented at underground mines to collect subsidence data.

These data are used to verify the accuracy of the predicted subsidence under actual ground conditions and
to detect mining-induced impacts to surface resources, both predicted and unpredicted. In addition, site
specific angle of draw, subsidence factor, and tensile strains may be calculated. These results can be used
to refine the predictive model, which then can be used to estimate the effects of mining in successive

longwall panels during the remainder of the mine life.

A number of techniques and types of equipment can be used in subsidence monitoring programs.

These include: conventional ground surveying of monuments located over panels and extending out over

unmined areas; installation of extensometers to measure horizontal strain; aerial photographic surveying;

analytical aerial triangulation; digital terrain modeling; surface observations; and well, surface water, and
spring monitoring. Monuments, to be effective, must be constructed so as to be unaffected by movements

unrelated to subsidence, such as soil heave due to freezing.
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d. The Subsidence Event

The nature of subsidence, when load of the overburden is high compared with the rock strengths

(that is, when the mined seam is fairly deep), may be summarized as follows:

• Sufficient coal is removed to open up the mine void and the roof support system is

withdrawn or advanced.

• The immediate roof is fragmented and "bulks" into the mined area, while a percentage

of the mining height (i.e., the subsidence factor) subsides all the way to the surface. The

surface sags downward behind the advancing front of the mining activity. The

subsidence trough formed at the surface (controlled by the angle of draw) is wider than

the mined area.

• The advance of the mining activity also extends the deformation in the overburden. As

the overburden rocks bend into the subsidence trough, new ground is placed in tension

and new fractures open up. As the mining face passes under and progresses away from

a particular point, the area of tensile stress moves away as well. Settling accompanied
by compression takes over behind the area of stress and the tensional fractures tend to

close. As successive areas are mined, this activity takes the form of a smooth subsidence

wave. Pillars collapse under the overburden load when panels or rooms are mined on

both sides of those pillars. This collapse can help to smooth out surface irregularities and

help to close some of the remaining surface cracks. Massive sandstones in the

overburden can also assist in smoothing out irregularities when they act as "beams" and

produce a more complete collapse of pillars.

• Subsidence movement over longwall mines, and room-and-pillar mines where pillars have

been robbed, tends to be relatively short-lived. Ninety to 95 percent of the subsidence

is expected to occur once coal extraction in an area is complete (Dunrud 1984). Residual

subsidence should be complete within 2 to 5 years after mining has ceased. Some

delayed subsidence may occur over pillars that deteriorate slowly.

• Subsidence movement over room-and-pillar mines where pillars have been left behind

tends to occur much slower, depending on the design and height of the pillars, and how

much overburden weight rests on each pillar. Natural deterioration processes will

eventually weaken the strongest pillar and cause it to collapse.

In situations where a mined area is fairly shallow and where massive sandstones in the roof
provide some support to the overburden load, subsidence can occur abruptly with the entire load falling
as a unit. Here, the surface expression may not be as smooth as that described above and larger cracks

could result.
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APPENDIX D ROLES OF STATE AND FEDERAL AGENCIES

State of Montana

Department of State Lands (DSL)

Coal and Uranium Bureau

Montana DSL is responsible for regulating coal mining operations within the State of

Montana.

In April 1980, pursuant to Section 503 of the Federal Surface Mining Control and
Reclamation Act (SMCRA) of 1977 as amended, the Secretary of the Interior approved Montana's
permanent regulatory program, based on the Montana Strip and Underground Mine Reclamation
Act (MSUMRA) of 1973 as amended, and its implementing regulations. Approval of the
permanent program authorized Montana DSL to regulate surface coal-mining operations and
surface effects of underground coal mining on non-Federal lands within the State. In April 1981,
pursuant to Section 523(c) of SMCRA, Montana DSL entered into a cooperative agreement with
the Secretary of the Interior authorizing Montana DSL to regulate surface coal-mining operations

and surface effects of underground coal mining on Federal lands within the State.

Coal operators in Montana are required to submit detailed permit application packages

(PAPs) to Montana DSL for proposed mining and reclamation operations in the State. Montana
DSL reviews the PAP to ensure that the permit application complies with permitting requirements

and that the coal mining operation will meet the performance standards of the approved Montana

State permanent program, the Montana Environmental Policy Act, and other statutes. If it does
comply Montana DSL issues the applicant a permit to conduct coal mining operations. Montana

DSL enforces the performance standards and permit requirements during the mine's operation and

has primary authority in environmental emergencies.

State of Montana

Department of State Lands fDSL)

Board of Land Commissioners

Among the duties of the Board of Land Commissioners are the granting of right-of-way

use agreements to railroads for the use of sections of land owned by the State and the lease of
State-owned coal. These duties are specified in the Montana Code Annotated, 77-3-301 et seq. and
77-2-101 et seq., respectively. The Lands Division administers the rules implementing these

statutes.

U.S. Department of the Interior

Office of Surface Mining Reclamation and Enforcement (OSM)

Prior to mining of Federal coal or affecting Federal surface estate, Meridian would have

to obtain permits from OSM. OSM has primary responsibility to administer programs that regulate
surface coal-mining operations and the surface effects of underground coal-mining operations.

Pursuant to the Montana cooperative agreement with the Secretary of the Interior, Federal
coal lease holders and prospective coal operators affecting Federal surface estate in Montana must
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submit a PAP, containing a detailed mining plan and Federal permit application, to OSM for
proposed mining and reclamation operations on Federal lands in the State. OSM and other Federal

agencies review the PAP to ensure that it complies with the terms of the coal lease, the Mineral
Leasing Act (MLA) of 1920 as amended, the National Environmental Policy Act (NEPA) of 1969
and other applicable Federal laws and their attendant regulations.

For those operations on leased Federal coal, OSM recommends approval, approval with
conditions, or disapproval of the mining plan to the Assistant Secretary of the Interior, Land and
Minerals Management. Before the mining plan can be approved, certain other Federal agencies,
including the surface-managing agency, must concur with this recommendation. If all approvals
and concurrences are received, OSM issues a Federal permit to conduct coal mining operations for
those activities proposed on Federal lands.

Although Montana DSL enforces the performance standards and permit requirements
during the mine's operation and has primary authority in environmental emergencies, OSM retains
oversight responsibility of this enforcement.

U.S. Department of the Interior

Bureau of Land Management (BLM)

BLM is responsible for administering the Federal Land Policy and Management Act

(FLPMA) of 1976 and certain provisions of the MLA on BLM-administered Federal lands.

Individuals or companies wishing to develop BLM-administered lands for private purposes
must submit an application, containing a detailed plan of development to the BLM. BLM reviews

the proposal for compliance with the resource management plan, Section 302 ofFLPMA, and other

Federal laws, including NEPA. BLM establishes a fair market rental fee for the subject property
and issues a Federal land use permit.

Prospective coal lessees must submit an application to BLM to lease Federal coal estate in

Montana. BLM reviews the application for compliance with the resource management plan, the
MLA, and other Federal laws, including NEPA; determines the fair market value for the coal

resource; and holds a competitive lease sale. If the sale is successful, BLM issues a Federal coal

lease to the highest, qualified bidder who meets or exceeds the fair market value.

Federal coal lease-holders in Montana, pursuant to the Montana cooperative agreement
with the Secretary of the Interior, must submit a PAP containing a detailed resource recovery and
protection plan to BLM for proposed coal removal operations on Federal lands in the State. BLM

reviews the PAP to ensure maximum economic recovery of the Federal coal resource and

compliance with the MLA. Before the mining plan can be approved by the Secretary of the
Interior, BLM must concur with OSM's recommendation on the mining plan.

Although Montana DSL enforces the performance standards and permit requirements
during the mine's operation and has primary authority in environmental emergencies, BLM has
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authority in those emergency situations where Montana DSL or OSM inspectors cannot act before
significant environmental harm or damage occurs.

IIS. Interstate Commerce Commission (ICC)

Office of Transportation Analysis

ICC is responsible for administering the Interstate Commerce Act, and the economic regu
lation of interstate surface transportation within the United States, including rail line construction

and operation.

Parties seeking to construct and operate a rail line must file an application or a petition for
exemption The application must contain complete information concerning the applicant, its
financial standing tiie proposed transportation plan, specifics on the proposed construction and
S.S, and pertinent environmental data (49 CFR 1150). The Commission reviews
^application and ensures compliance with the Interstate Commerce Act and al other apphcabl.
Federal laws and their attendant regulations. If the rail proposal ,s approved by the Commission
the ICC will issue a certificate ofpublic convenience and necessity permitting construction and

operation of the rail line.

An alternative procedure is the filing of a petition seeking exemption of the project from
the prior approval requirements. This procedure may be used where the petitioner demonstrates
thatregulation is not necessary and the project is of limited scope and w.ll not adversely affect
shippers (49 CFR 1121).

1. Other Federal Responsibilities

IIS Department of the Interior

Fkh anH Wildlife Service fUSFWS)

Nature of responsibility: Consults on mitigation proposals for impacts to protected wildlife
and vegetation species under their jurisdiction. Concurs on the biological opinion for impacts to
threatened endangered or proposed species of fish, wildlife, or plants.

ZZ*y The Endangered Species Act of 1973 as amended, the Migratory Bird Treaty
Act, the S Eagle Protection Act of 1973, and the Fish and Wildlife Coordination Act as
amended.

U.S. Department of the Interior

Minp. Safety and Health Administration (MSHA)

Nature of responsibility: Issues permits that cover roof control, ventilation, and other

aspects of operational safety.

Authority: Mine Safety and Health Act of 1977.
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U.S. Department of the Army

Corps of Engineers (Corps)

Nature of responsibility: Issues permits for the discharge of dredged materials or the
placement of fill materials into the waters of the United States, including adjacent wetlands.

Authority: Section 404 of the Clean Water Act.

U.S. Department of the Treasury

Bureau of Alcohol. Tobacco, and Firearms

Nature of responsibility: Issues permits to purchase, store, and use explosives.
Authority: P.L. 91-452.

U.S. Federal Communications Commission (FCO

Nature of responsibility: Issues licenses to operate industrial radio service and/or a

remote, FM-radio base station at frequencies which do not interfere with existing frequencies
within the transmitter range.

Authority: The Communications Act of 1934 as amended.

2. Other State Responsibilities

State of Montana

State Historical Society

State Historic Preservation Officer fSHPOl

Nature of responsibility: Under provisions of Federal Historic Preservation Law, is a

consulting partner (with Montana DSL) in the prehistoric/historic/cultural resource protection
process for mine permits during both premining and operational phases. Seeks a determination

from the Keeper of the National Register for sites believed to be eligible for listing in the National
Register of Historic Places. Issues a State Antiquities Act permit.

Authority: The archaeological provisions of MSUMRA, the Montana Antiquities Act, and
the National Historic Preservation Act within the State of Montana.

State of Montana

Department of Health and Environmental Sciences (DHES1

Air Quality Bureau

Nature of responsibility: Issues a State air quality permit and an open burning permit.
Authority: The Montana Clean Air Act.
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State of Montana

Department of Health and Environmental Sciences (T)HES)

Water Quality Bureau

Nature of responsibility: Issues a State Pollutant Discharge Elimination System permit.

Authority: The Montana Water Quality Act.

State of Montana

Department of Natural Resources and Conservation (DNRQ

Water Resources Division

Nature of responsibility: Approves water use permits, assigns water rights, and approves

dam designs. The agency grants water use permits for wells producing 35gpm or more. Permit

holders may be inspected at random after obtaining a permit.

Prior to construction of a dam with over 50-acre feet normal capacity, a hazard

classification must be applied for. There is no regular monitoring by the agency after the hazard

classification is obtained.

Authority: The Montana Water Use Act.

State of Montana

Department of Natural Resources and Conservation (DNRC)

Facility Siting Bureau

Nature of responsibility: Approves powerline upgrades over 69 kV and powerline

extensions of 10 miles or more.

Authority: The Montana Major Facility Siting Act.

State of Montana

Department of Transportation (MPT)

Area Maintenance Bureau

Nature of responsibility: Issues a road approach permit.

Authority: Montana Code Annotated, 61-5-101 et seq.

State of Montana

Department of Transportation (MPT)

Motor Carrier Services Division

Nature of responsibility: Inspects common carriers to ensure that they do not exceed the

load limits set for Montana highways.

Authority: Montana Code Annotated, 61-10-201 et seq.
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TABLE E-2

Bull Mountains Mine No. 1
Spring Information

Spring

Number

11115

11125

11185

11555

14115

14155

14165

14255

14325

14415

14535

14555

14655

14755

14785

16135

16145

16165

16255

16275

16355

16365

16625

16655

16755

16855

16955

17115

17145

17165

17185

17215

17255

17275

17315

17415

17515

17635

17655

17685

31555

41125

41135

Location'

T6N,R27E,SEC 6 Cb

T6N.R27E, SEC 6 Cb

T6N,R26E,SEC12Aa

T6N,R26E,SEC 2 Ac

T6N,R27E,SEC16Dd

T6N,R27E,SEC15Cd

T6N,R27E,SEC15Cb

T6N,R27E,SEC16Ac

T6N,R27E,SEC17Aa

T6N.R27E. SEC 8 Dc

T6N.R27E, SEC 8 Ca

T6N.R27E, SEC 8 Ca

T6N.R27E, SEC 8 Bb

T6N.R27E.SEC 6Dc

T6N.R27E, SEC 7 Ac

T6N.R27E, SEC 22 Cb

T6N.R27E, SEC 21 Da

T6N.R27E, SEC 21 Ad

T6N.R27E, SEC 21 Ac

T6N.R27E, SEC 21 Ac

T6N.R27E, SEC 21 Ba

T6N.R27E, SEC 21 Bb

T6N.R27E, SEC 17 Db

T6N.R27E, SEC 17 Ac

T6N,R27E,SEC17Ab

T6N,R27E,SEC17Bb

T6N,R27E,SEC18Aa

T6N.R27E, SEC 33 Ba

T6N.R27E, SEC 28 Cd

T6N.R27E, SEC 28 Cb

T6N.R27E, SEC 29 Ad

T6N.R27E, SEC 28 Ac

T6N.R27E, SEC 28 Be

T6N.R27E, SEC 29 Aa

T6N.R27E, SEC 20 Dc

T6N.R27E, SEC 20 Bo

T6N.R27E, SEC 17 Cc

T6N.R27E, SEC 21 Bd

T6N.R27E, SEC 21 Be

T6N.R27E, SEC 20 Aa

T7N,R27E,SEC18Bc

T6N,R27E, SEC 6Ba

T7N.R27E, SEC 31 Cd

Witrtn

Life-of-

rVine Area

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

No

No

No

Elev.2

(ft.)

4004

3960

3849

3870

4460

4440

4340

4203

4095

4070

4000

4070

4040

4000

3925

4486

4480

4440

4368

4350

4282

4237

4118

4069

4176

4041

3961

4550

4483

4360

4302

4500

4310

4276

4188

4071

4014

4470

4250

4150

3610

4136

4100

Flow

Range

0.1-1.5

DryO.3

Pond

Dry-Pond

0.8-3.3

Pond-3.8

Pond-1.6

0.3-30.0

1.0-39.0

Pond-1.5

PondO.5

Dry-0.3

Dry-1.0

DryO.3

0.3-6.0

1.0-18.0

0.3-3.5

Dry-1.3

Pond-23.5

Pond-3.0

2.3-66.0

0.3-24.0

0.1-3.0

11.5-68.0

0.1-1.0

PondO.5

Dry-41.8

Pond-1.5

0.1-4.3

Pond-2.3

0.1-9.0

Pond-1.5

Pond

0.3-10.0

1.5-11.0

0.2-30.7

0.1-6.5

Pond-1.5

Dry-5.0

0.8-12.0

Pond

0.3-2.0

Pond

Flow

Average

(gpm)

0.7

0.03

Pond

Pond

1.8

0.9

1.6

7.9

12.5

0.3

0.1

0.1

0.2

0.04

1.0

7.3

1.8

0.6

4.7

0.6

17.2

9.2

1.5

16.2

0.4

0.2

6.0

0.8

1.4

0.3

3.9

0.6

Pond

3.8

5.1

9.5

2.1

0.6

1.7

6.5

Pond

0.6

Pond

Specific Cond.3
(jymhos/cm)

2023

1847

2276

2700

542

718

930

1001

1144

1314

1540

1360

1644

2492

1867

556

598

899

792

747

828

832

1904

1137

1549

2771

1417

825

994

1144

1390

916

925

1220

1270

1705

1776

896

1506

1861

1885

1853

1975

Development

2 Steel Tanks

No Development

1 Large Pond

No Development

1 Steel Tank

No Development

No Development

1 SmalPond

2 Large Ponds

1 SmalPond

No Development

1 SmalPond

No Development

ISmalPond

1 Large Pond

Stream Chamal Flow

Stream Channel Flow

No Development

No Development

1 SmalPond

Stream Channel Flow

Stream Channel Bow

No Development

1 Large Pond

1 Steel Tank

No Development

No Development

1 SmalPond

1 Wood Tank

1 Large Pond

Pond and Tank

1 SmaJ Ponds

1 SmalPond

1 Steel Tank

1 SmalPond

1 Deep Wei Not in Use

2 Large Ponds

1 SmalPond

1 SmalPond

No Development

1 SmalPond

1 SmalPond

2SmalPonds

1 Large Pond
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TABLE E-2 (Continued)

Spring

Number

Location1

WhHn

Lrfe-of-

Mne Area

Bev.2

(ft)

How

Range

Row

Average

Specific Cond.3

^mhos/cm) Development

41155 T7N.R27E, SEC 31 Be

41165 T7N,R27E, SEC 31 Ab

41175 T7N.R27E, SEC 31 Ab

41185 T7N.R27E, SEC 31 Ba

41215 T6N.R27E, SEC 6 Ba

41225 T7N.R27E, SEC 32 Dc

41275 T7N.R27E, SEC 31 Aa

41315 T7N.R27E, SEC 30 Db

41335 T7N.R27E, SEC 30 Db

41425 T7N.R26E, SEC 25 Cd

41445 T7N.R26E, SEC 25 Db

41545 T7N.R27E, SEC 29 Ab

41555 T7N.R27E, SEC 20 Cd

41575 T7N.R27E, SEC 20 Cd

41585 T7N.R27E, SEC 16 Co

41625 T7N.R27E, SEC 28 Be

41635 T7N.R27E, SEC 28 Be

41665 T7N.R27E, SEC 21 Be

41685 T7N.R27E, SEC 16 Ca

41755 T7N.R27E, SEC 22 Bb

41825 T7N.R27E, SEC 22 Bb

41925 T7N.R27E, SEC 14 Db

41945 T7N.R27E, SEC 14 Ca

41985 T7N.R27E, SEC 15 Ba

51175 T7N.R27E, SEC 26 Cc

51255 T7N.R27E, SEC 36 Db

51445 T7N.R27E, SEC 26 Cb

51465 T7N.R27E, SEC 26 Bd

51485 T7N.R27E, SEC 26 Ab

52125 T6N.R27E, SEC 9 Da

52145 T6N.R27E, SEC 9 Ad

52165 T6N.R27E, SEC 3 Cc

52225 T6N.R27E, SEC 9 Bd

52235 T6N.R27E, SEC 9 Bd

52255 T6N.R27E, SEC 9 Bb

52275 T6N.R27E. SEC 4 Dd

52355 T6N.R27E, SEC 4Ca

52365 T6N.R27E, SEC 4 Ca

52375 T6N.R27E, SEC 4 Ac

52455 T6N.R27E, SEC 3 Be

52525 T6N.R27E. SEC 5 Ab

52535 T6N.R27E, SEC 5 Aa

52545 T7N.R27E, SEC 33 Cb

52565 T7N.R27E, SEC 33 Dc

52655 T7N.R27E, SEC 34 Cd

No

Mo

Mo

No

No

No

Mo

No

No

No

Mo

No

Mo

No

No

No

Mo

No

No

Mo

No

No

No

Mo

No

Mo

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Mo

No

4075

3980

4010

4020

4419

4200

4010

3955

3960

4030

3970

3870

3840

3800

3680

3940

3920

3740

3655

3610

3700

3775

3740

3580

3740

3707

3780

3700

3655

4200

4060

3980

4072

4100

4090

3960

4038

4028

3950

3840

4286

4110

4100

3960

3788

Dry

Pond

Pond

Pond

0.1-1jO

DryO.3

Pond

Fond

Pond

Pond

NA4

Pond

NA*

Dry

Pond

Pond

NA4

Pond

Pond

NA4

NA4

NA4

NA4

Pond

0.3-1.8

0.^6.3

Dryfond

Dry-Pond

Dry

Pond-6.0

DryPond

Pond-3.3

0.3-2.3

Dry-0.5

DryO.1

DryO.8

Dry-2.0

Dry

DryO.8

0.8-10.2

0.1-2.0

1.O6.0

PondO.3

Dry

0.1-24.0

Dry

Pond

Pond

Pond

0.4

0.1

Pond

Pond

Pond

Pond

NA4

Pond

NA4

Dry

Pond

Pond

NA4

Pond

Pond

NA4

NA4

NA4

NA4

Pond

0.6

3.5

Pond

Pond

Dry

1.2

Pond

1.0

0.7

0.1

0.02

0.1

0.5

Dry

0.1

4.4

0.6

2.6

0.2

Dry

3.5

NA4

1855

1864

628

1448

1475

NA4

2697

1816

NA4

3550

2050

1465

3713

1810

1993

1730

NA4

NA4

NA4

NA4

1445

2034

2450

1060

2332

1278

1103

1749

1552

1690

1889

1871

1542

1768

2042

772

910

1485

-

2165

No Development

ISmalPond

ISmalPond

1 PondandTank

1 Steel Tar-k

No Development

1 SmalPond

NA4

1 Steel Tank

1 Steel Tank

NA4

1 SmalPond

No Development

Old Nine Entry

ISmalPond

1 Large Pond

No Development

1 SmalPond

1 Large Pond

NA4

NA4

NA4

NA4

1 SmalPond

No Development

No Development

No Development

No Development

No Development

ISmalPond

1 SmalPond

2Smal Ponds

No Development

No Development

No Development

No Development

No Development

No Development

Pond

2Smal Ponds

1 Steel Tank

No Development

No Development

No Development

No Development

E-5



TABLE E-2 (Continued)

Sprino

Number

52855

53115

53125

53145

53155

53175

53195

53225

53245

53285

53325

53335

53385

53415

53455

53465

53475

53485

53495

53525

53535

53545

53575

53615

53635

53685

53755

53855

71115

71125

71355

71425

71445

71465

72115

72125

72135

72155

72175

72185

92155

Location1

T7N.R27E, SEC 35 Bd

T6N,R27E,SEC15Dc

T6N.R27E, SEC15DC

T6N,R27E,SEC15Ac

T6N,R27E,SEC15Ac

T6N,R27E,SEC15Aa

T6N,R27E,SEC11Ca

T6N,R27E,SEC14Ca

T6N,R27E,SEC14Bd

T6N,R27E,SEC11Cd

T6N,R27E,SEC13Ca

T6N,R27E,SEC13Cb

T6N.R27E, SEC 11 Dc

T6N.R27E, SEC 11 Bd

T6N.R27E, SEC 11 Ba

T6N.R27E, SEC 2 Cd

T6N.R27E.SEC 2Dc

T6N.R27E.SEC 2Dc

T6N.R27E, SEC 2Db

T6N.R27E, SEC 10 Bd

T6N.R27E, SEC 10 Bd

T6N.R27E, SEC 10 Bd

T6N.R27E, SEC 10 Aa

T6N.R27E, SEC 13 Ac

T6N.R27E, SEC13Ba

T6N.R27E, SEC 2 Da

T6N,R27E,SEC 2 Be

T7N.R27E. SEC 35 Cd

T6N.R27E, SEC 22 Ab

T6N.R27E, SEC 22 Bd

T6N.R27E, SEC 23 Dc

T6N.R27E, SEC 24 Cc

T6N.R27E, SEC 24 Cc

T6N.R27E, SEC 24 Cd

T6N.R27E, SEC 27 Bb

T6N.R27E, SEC 27 Ba

T6N.R27E, SEC 27 Ba

T6N.R27E, SEC 27 Ac

T6N.R27E, SEC 27 Da

T6N.R27E, SEC 26 Cc

T7N.R26E, SEC 25 Cb

Vvnhn

Life-of-

Mne Area

No

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

No

Nu

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

Bev.2

(ft.)

3690

4340

4400

4180

4180

4038

3917

4113

3980

3980

4100

4080

3940

3880

3820

3800

3815

3802

3780

4040

4040

4000

3890

4080

4030

3780

3800

3760

4416

4460

4060

3920

3900

3868

4540

4340

4340

4216

4140

4064

3830

Flow

Range

Pond-1.5

Pond-7.8

0.3-2.0

PondO.5

Pond-6.0

Pond-12.0

Pond-19.8

DryO.5

DryO.5

Pond-3.5

Dry-3.3

PondO.6

Dry-1.0

Dry-10.3

Pond4.5

PondO.8

Pond-9.8

1.5-9.5

PondO.3

PoncK>.5

DryO.3

PoncK>.1

PondO.8

Dry-3.3

Dry-1.3

Pond-1.0

Pond-3.5

Dry-Pond

1.3-9.0

Pond-1.0

Pond-1.8

DryO.8

Pond-1.5

2.0-16.5

Pond-1.3

0.3-3.0

0.3-1.5

0.3-16.7

Pond-7.0

Pond-6.5

Pond

Flow

Average

0.2

1.9

0.9

0.2

1.9

2.4

4.9

0.1

0.1

0.5

0.8

0.2

0.1

1.8

1.2

0.1

1.6

4.0

0.03

0.1

0.04

0.02

0.2

1.0

0.4

0.1

1.4

Pond

4.3

0.4

0.4

0.2

0.4

7.8

0.6

1.8

0.5

4.1

1.2

2.3

Pond

Specific Cond.3

(l/mhos/cm)

2223

700

683

1132

1058

1033

1448

1979

2789

2458

3972

4356

3597

2351

1962

1741

2067

2348

2379

2461

1760

2473

1748

3330

3620

1796

1443

1118

488

527

2688

1236

1738

1432

424

862

1009

1117

1609

2071

2361

nHMWM

Development

No Development

No Development

No Development

No Development

No Development

ILargePond

No Development

No Development

No Development

2SmalPonds

No Development

No Development

No Development

No Development

No Development

No Development

No Development

No Development

No Development

No Development

1 SmalPond

No Development

No Development

No Development

No Development

No Development

1 Large Pond

No Development

2 Steel Tanks

No Development

No Development

1 Large Pond

No Development

1 Steel Tank

1 Steel Tank

1 Steel Tank

No Development

No Development

1 SmalPond

1 Large Pond

ISmalPond



TABLE E-2 (Continued)

Locations for the springs use USGS designations for 1/41/4 sections. This ciagramlustratesihertforasprirBkxMtedintheNEw Range
27 East (R27E), Section 12 (Sec 12) the 1/4 1/4 designation would be "Aa".

Rg7E

6

7

18

19

30

11

5

8

17

20

£9

3?

4

9

16

?1

33

3

10

IS

Zl

27

34

e

Jt

14

?3

£6

35

1

12

13

34

25

36

T6N, Rg7£ ISAo

A2-

2 Elevations surveyed or estimated from USGS 7.5 minute topographc maps.

3 CLASSIFICATION OF GROUNDWATER (MONTANA ADMINISTRATIVE RULE 16 20 1002)
CLASS I - < 1,000 yumhos/cm

CUSS II -1,000 to 2,500 /jrrhoslcm

CUSS III - 2,500 to 15,000 /jmhos/cm

CUSS IV - > 15,000 /imhos/cm

4 NA- Data Not Avalable

* Classification (ARM 16.20.1002) of Ground water

"The ground waters of the State of Montana are classified as folows:

(b)

(0

(d)

Class I ground waters are generaly suitable for pubic and private water supples, cuinary and food processing purposes, irrigation, ivestock and widfe watering,
and for commeraei and industrial purposes with ittieor no treatment Class I ground waters have a specific conductance of less than 1O00rricromhos/cmat25°C
Class II ground waters are generaly marginaly suitable for pubic and private water supples, cuinary and fc»dprtx»sang uses and are stitabte for irrigation of seme
agricurtural crops, for drinking water for most wkffe and ivestock, and for most commercial and industrial purposes. Class II ground waters may be used for
munjeipd or domestic water supples in areas where better quaity water is not reacSy avaiabte. Class II ground waters have specific conductance randng from
1000to2500rricromhos/cmat25°C.

Class III ground waters are suitable for some industrial and commercial uses and as drinking water for some widffe and ivestock and for irrigation of some sart-
tolerant crops using special watermanagement practices. In some cases Class III ground waters are the onryeconorricalyfeaable source for muricpal or domestic
water supples. Class III ground waters have specific conductance ranging from 2500 to 15,000 mKromhos/cm at 25°C.

Class IV ground waters may be sutable for some industrial, commercial arai other uses, but are ureurtable or, for rxactkd purposes, untreatab^
benefiaal uses. These ground waters have specific conductance greater than 15,000 rricrornhosfcm at 25°C."
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TABLE E-3

Bull Mountains Mine No. 1

Hydrology Matrix for Spring Ranking

WATER AVATT ABTT.TTY

ALL YEAR

OCCASIONALLY FROZEN

OCCASIONALLY DRY

AND/OR FROZEN

FREQUENTLY DRY

SCORE

4

3

2

1

AVERAGE FLOW

GALLONS PER MIM7EE

(GPM)

> 10 GPM

5 TO 10 GPM

1 TO 5 GPM

< 1 GPM

SCORE

4

3

2

1

AVERAGE QUALITY

MONTANA ARM 16 20 1002 CRITERIA

CLASS I

CLASS II

CLASS III

CLASS IV

SCORE

4

3

2

1

HYDROLOGY SCORE USED IN TABLE III-3 CUMULATIVE



TABLE E-4

Bull Mountains Mine No. 1

Aquatic Ecology Matrix for Spring Ranking

HABITAT DIVERSITY

(RELATES TO HABITAT FORM PROVIDING THE DEGREE OF MULTIPLE USE)
SCORE

HABITAT IS PERENNIAL AND IN THE FORM OF SPRING FLOW WITH PONDED WATER

HABITAT IS PERENNIAL AND IN THE FORM OF SPRING FLOW WITH STREAM POOLS

HABITAT IS PERENNIAL AND IN THE FORM OF SPRING SEEPAGE

HABITAT IS INTERMITTENT AND IN THE FORM OF SPRING SEEPAGE

HABITAT EXTENT

(RELATES TO AMOUNT OF HABITAT IN FORM AND FUNCTION)
SCORE

HABITAT IS PERENNIAL WITH HIGH EXTENT

HABITAT IS PERENNIAL WITH MODERATE EXTENT

HABITAT IS PERENNIAL WITH LOW EXTENT

HABITAT IS LIMITED IN EXTENT AND SEASONAL AVAILABILITY

MACROINVERTEBRATE DIVERSITY

(RELATES TO NUMBERS OF INDIVIDUALS AND TAXA FOUND SEASONALLY)

DIVERSITY AND DENSITY ARE HIGH

DIVERSITY AND DENSITY ARE MODERATE

DIVERSITY AND DENSITY ARE LOW

DIVERSITY AND DENSITY ARE LIMITED

SCORE

4

3

2

1

PERIPHYTON DIVERSITY

(RELATES TO NUMBERS OF INDIVIDUALS AND TAXA FOUND SEASONALLY)

DIVERSITY AND DENSITY ARE HIGH

DIVERSITY AND DENSITY ARE MODERATE

DIVERSITY AND DENSITY ARE LOW

DIVERSITY AND DENSITY ARE LIMITED

SCORE

4

3

2

1

AQUATICS SCORE USED IN TABLE III-3 CUMULATIVE



TABLE E-5

Bull Mountains Mine No. 1

Hydrophytic Vegetation Matrix for Spring Ranking

SPRING DESCRIPTION

NATIVE PLANTS VERY DOMINANT, OVERALL
SPECIES DIVERSITY AND DIVERSITY OF

HYDROPHYTIC ZONES HIGH, LARGE AREAL EXTENT
OF HYDROPHYTIC VEGETATION.

RELATIVELY LOW MANIFESTATION OF RECENT
DISTURBANCE.

NATIVE PLANTS DOMINANT OVER INTRODUCED
SPECIES, OVERALL SPECIES DIVERSITY AND

DIVERSITY OF HYDROPHYTIC ZONES MODERATELY
HIGH, MODERATELY LARGE AREAL EXTENT OF

HYDROPHYTIC VEGETATION.

MODERATE RECENT DISTURBANCE.

NATIVE AND INTRODUCED PLANTS CO-DOMINANT,
SPECIES AND ZONAL DIVERSITY MODERATE,

MODERATE OR SMALL AREAL EXTENT.

RECENT DISTURBANCE OFTEN EXTENSIVE.

INTRODUCED PLANTS OFTEN DOMINANT, SPECIES
AND ZONAL DIVERSITY LOW, SMALL AREAL

EXTENT.

RKPFNT DISTURBANCE OFTEN EXTENSIVE.

VEGETATION SCORE

USED IN

TABLE III-3

CUMULATIVE

4

3

2

1
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TABLE E-6

Bull Mountains Mine No. 1

Land Use Matrix for Spring Ranking

SPRING DEVELOPMENT

(RELATES TO TYPE AND AMOUNT OF DEVELOPMENT)

SPRING IS DEVELOPED WITH LARGE POND AND/OR OTHER WATER PRODUCING STRUCTURE

SPRING IS DEVELOPED WITH SMALL POND

SPRING IS DEVELOPED WITH STOCK TANK

SPRING HAS NO DEVELOPMENT

SCORE

4

3

2

RANCH USE

(RELATED TO IMPORTANCE OF SPRING AND POSITION
RELATIVE TO RANCH AND PASTURE USE)

SPRING IS OF HIGH USE FOR RANCH OPERATIONS

SPRING IS OF MODERATE USE FOR RANCH OPERATIONS

SPRING IS OF LOW USE FOR RANCH OPERATIONS

SPRING IS OF LIMITED USE FOR RANCH OPERATIONS

SCORE

4

3

2

1

ECOLOGICAL IMPORTANCE

(RELATES TO IMPORTANCE AND POSITION OF SPRING

RELATIVE TO ECOLOGICAL SURROUNDINGS)

SPRING IS OF HIGH IMPORTANCE

SPRING IS OF MODERATE IMPORTANCE

SPRING IS OF LOW IMPORTANCE

SPRING IS OF LIMITED IMPORTANCE

SCORE

4

3

2

1

| LAND USE SCORE USED IN TABLE III-3 CUMULATIVE ||
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TABLE E-7

Bull Mountains Mine No. 1

Wildlife Matrix for Spring Ranking

SPRING DESCRIPTION

PERENNIAL, GOOD TO EXCELLENT HABITAT, WITH GOOD

TOPOGRAPHIC AND/OR VEGETATIVE COVER, OPEN WATER.

LITTLE OR NO LIVESTOCK USE.

GENERALLY PERENNIAL, OFTEN A LONG REACH OF PARTIALLY
OPEN WATER, FAIR TOPOGRAPHIC AND/OR VEGETATIVE COVER.

LIGHT TO MODERATE LIVESTOCK USE.

MAY HAVE SOME DESIRABLE CHARACTERISTICS FOR WILDLIFE,
BUT GENERALLY LIMITED BY LOW FLOWS, INTERMITTENT
NATURE. HEAVY LIVESTOCK USE, OR LIMITED COVER.

SEVERELY LIMITED DUE TO LOW FLOW, LITTLE OR NO
TOPOGRAPHIC AND/OR VEGETATIVE COVER.

HEAVY LIVESTOCK USE.

WILDLIFE SCORE

USED IN

TABLE II1-3 CUMULATIVE

4

3

2

1
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TABLE E-8

Bull Mountains Mine No. 1

Spring Impact Potential,

Relative Importance of Potentially-Impacted Springs,
and Severity of Impacts

Spring

11115

11125

11185

11555

14115

14155

14165

14255

14325

14415

14535

14555

14655

14755

14785

16135

16145

16165

16255

16275

16355

16365

16625

16655

16755

16855

16955

17115

17145

17165

17185

17215

17255

17275

Location1

(TRS'M)

T6N.R27E, SEC 6 CB

T6N.R27E, SEC 6 CB

T6N.R26E, SEC 12 AA

T6N,R26E, SEC 2 AC

T6N.R27E, SEC 16 DD

T6N.R27E, SEC 15 CD

T6N.R27E, SEC 15 CB

T6N.R27E, SEC 16 AC

T6N.R27E, SEC 17 AA

T6N,R27E, SEC 8 DC

T6N.R27E, SEC 8 CA

T6N.R27E, SEC 8 CA

T6N,R27E, SEC 8 BB

T6N.R27E, SEC 6 DC

T6N.R27E, SEC 7 AC

T6N,R27E, SEC 22 CB

T6N.R27E, SEC 21 DA

T6N.R27E, SEC 21 AD

T6N.R27E, SEC 21 AC

T6N.R27E, SEC 21 AC

T6N.R27E, SEC 21 BA

T6N.R27E, SEC 21 BB

T6N.R27E, SEC 17 DB

T6N.R27E, SEC 17 AC

T6N.R27E, SEC 17 AB

T6N.R27E, SEC 17 BB

T6N.R27E, SEC 18 AA

T6N.R27E, SEC 33 BA

T6N.R27E, SEC 28 CD

T6N.R27E, SEC 28 CB

T6N.R27E, SEC 29 AD

T6N.R27E, SEC 28 AC

T6N.R27E, SEC 28 BC

T6N.R27E, SEC 29 AA

Within

Life-of-

Mine Area

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

Potential

for

Impact

None

None

None

None

Low

Low

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

None

None

None

Low

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

High

Moderate

High

None

None

None

None

None

None

None

Relative Importance

of Potentially-

Impacted Springs2

Low

Low

Moderate

Major

Major

Moderate

Negligible

Low

Low

Low

Moderate

Low

Low

Moderate

Moderate

Low

Major

Low

Negligible

Low

Severity of

Impact

Prior to Mitigation

Negligible

Negligible

Potential to

Become Major

Major

Major

Potential to

Become Major

Negligible

Negligible

Negligible

Negligible

Potential to

Become Major

Negligible

Negligible

Potential to

Become Major

Potential to

Become Major

Negligible

Major

Potential to

Become Major

Negligible

Negligible
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TABLE E-8 (Continued)

Spring

17315

17415

17515

17635

17655

17685

31555

41125

41135

41155

41165

41175

41185

41215

41225

41275

41315

41335

41425

41445

41545

41555

41575

41585

41625

41635

41665

41685

41755

41825

41925

41945

41985

51175

51255

51445

51465

51485

52125

52145

52165

52225

Location1

(TRgfflt)

T6N.R27E, SEC 20 DC

T6N.R27E, SEC 20 BC

T6N.R27E, SEC 17 CC

T6N.R27E, SEC 21 BD

T6N.R27E, SEC 21 BC

T6N.R27E, SEC 20 AA

T7N.R27E, SEC 18 BC

T6N.R27E, SEC 6 BA

T7N.R27E, SEC 31 CD

T7N.R27E, SEC 31 BC

T7N.R27E, SEC 31 AB

T7N.R27E, SEC 31 AB

T7N.R27E, SEC 31 BA

T6N.R27E, SEC 6 BA

T7M.R27E, SEC 32 DC

T7N.R27E, SEC 31 AA

T7N.R27E, SEC 30 DB

T7N.R27E, SEC 30 DB

T7M.R26E, SEC 25 CD

T7N.R26E, SEC 25 DB

T7N.R27E, SEC 29 AB

T7N.R27E, SEC 20 CD

T7N.R27E, SEC 20 CD

T7N.R27E, SEC 16 CC

T7N.R27E, SEC 28 BC

T7N.R27E, SEC 28 BC

T7N.R27E, SEC 21 BC

T7N.R27E, SEC 16 CA

T7N.R27E, SEC 22 BD

T7N.R27E, SEC 22 BD

T7N.R27E, SEC 14 DB

T7N.R27E, SEC 14 CA

T7N.R27E, SEC 15 BA

T7N.R27E, SEC 26 CC

T7N.R27E, SEC 36 D8

T7N.R27E, SEC 26 CB

T7N.R27E, SEC 26 BD

T7N.R27E, SEC 26 AB

T6N.R27E, SEC 9 DA

T6N.R27E, SEC 9 AD

T6N.R27E, SEC 3 CC

T6N.R27E, SEC 9 BD

Within

Life-of-

Mine Area

No

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Potential

for

Inpact

Relative Inportance

of Potentially-

Inpacted Springs'

None

Low Major

High Moderate

Moderate Low

Moderate Low

Low Moderate

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Moderate Moderate

Moderate Low

Negligible

Moderate Low

Severity of

Inpact

Prior to Mitigation

Potential to

Become Major

Major

Negligible

Negligible

Potential to

Become Major

Negligible

Negligible
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TABLE E-8 (Continued)

Spring

52235

52255

52275

52355

52365

52375

52455

52525

52535

52545

52565

52655

52855

53115

53125

53145

53155

53175

53195

53225

53245

53285

53325

53335

53385

53415

53455

53465

53475

53485

53495

53525

53535

53545

53575

53615

53635

53685

Location1
(TRSffiO

T6N.R27E, SEC 9 BD

T6N.R27E, SEC 9 BB

T6N.R27E, SEC 4 DD

T6N.R27E, SEC 4 CA

T6N.R27E, SEC 4 CA

T6N.R27E, SEC 4 AC

T6N.R27E, SEC 3 BC

T6N.R27E, SEC 5 AB

T6N.R27E, SEC 5 AA

T7N.R27E, SEC 33 CB

T7N.R27E, SEC 33 DC

T7N.R27E, SEC 34 CD

T7N.R27E, SEC 35 BD

T6N.R27E, SEC 15 DC

T6N.R27E, SEC 15 DC

T6N.R27E, SEC 15 AC

T6N.R27E, SEC 15 AC

T6N.R27E, SEC 15 AA

T6N.R27E, SEC 11 CA

T6N.R27E, SEC 14 CA

T6N.R27E, SEC 14 BD

T6N.R27E, SEC 11 CD

T6N.R27E, SEC 13 CA

T6N.R27E, SEC 13 CB

T6N.R27E, SEC 11 DC

T6N.R27E, SEC 11 BD

T6H.R27E, SEC 11 BA

T6N.R27E, SEC 2 CD

T6N.R27E, SEC 2 DC

T6N.R27E, SEC 2 DC

T6N.R27E, SEC 2 DB

T6N.R27E, SEC 10 BD

T6N.R27E, SEC 10 BD

T6N.R27E, SEC 10 BD

T6N.R27E, SEC 10 AA

T6N.R27E, SEC 13 AC

T6N.R27E, SEC 13 BA

T6N.R27E, SEC 2 DA

Within

Life-of-

Mine Area

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

Potential

for

Impact

Moderate

Moderate

Negligible

None

None

None

Negligible

None

None

None

None

Negligible

None

Moderate

Moderate

High

High

Moderate

Negligible

Moderate

High

Negligible

None

None

None

None

Negligible

Negligible

Negligible

Negligible

Negligible

High

High

Moderate

None

None

None

None

Relative Inportarce

of Potentially-

Inpected Springs2

Low

Negligible

Lou

Low

Low

Low

Moderate

Moderate

Low

Low

Low

Low

Low

Severity of

Inpact

Prior to Mitigation

Negligible

Negligible

Negligible

Negligible

Potential to

Become Major

Potential to

Become Major

Potential to

Become Major

Negligible

Negligible

Potential to

Become Major

Potential to

Become Major

Potential to

Become Major

Potential to

Become Major
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TABLE E-8 (Continued)

Spring

53755

53855

71115

71125

71355

71425

71445

71465

72115

72125

72135

72155

72175

72185

92155

Location'

(TRSB&)

T6N.R27E, SEC 2 BC

T7N.R27E, SEC 35 CD

T6N.R27E, SEC 22 AB

T6N.R27E, SEC 22 BD

T6N.R27E, SEC 23 DC

T6N.R27E, SEC 24 CC

T6N.R27E, SEC 24 CC

T6N.R27E, SEC 24 CD

T6N.R27E, SEC 27 BB

T6N.R27E, SEC 27 BA

T6N.R27E, SEC 27 BA

T6N.R27E, SEC 27 AC

T6N.R27E, SEC 27 DA

T6N,R27E, SEC 26 CC

T7N.R26E, SEC 25 CB

Within

Life-of-

Mine Area

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

Potential

for

Impact

None

None

Moderate

Moderate

None

Negligible

Negligible

Negligible

None

None

None

None

None

None

None

Relative Importance

of Potentially-

Inpacted Springs2

Lou

Low

Severity of

Impact

Prior to Mitigation

Negligible

Negligible

' Locations for the springs use USGS designations for 1/4 1/4 sections. This diagram illustrates that for a spring

located in the NE corner of Township 6 North (T6N), Range 27 East (R27E), Section 12 (Sec 12) the 1/4 1/4 designation

would be "Aa".
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1
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For explanation of method used to derive "Relative Importance of Potentially-Impacted Springs" rating see

accompanying tables E-3 through E-7, Appendix E.
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Scientific Name

TABLE E-9

List of Species

Scientific and Common Names of Vegetation Species*

Common Name

Agropyron cristatum

Agropyron intermedium

Agropyron smithii

Agropyron spicatum

Artemisia cana

Bouteloua gracilis

Bromus japonicus

Bromus tectorum

Carex filifolia

Carex nebraskensis

Carex spp.

Centaurea maculosa

Cirsium arvense

Distichlis stricta

Hordeum jubatum

Juncus balticus

Juncus bufonis

Juniperus scopulorum

Koleria cristata

Lactuca serriola

Medicago sativa

Pinus ponderosa

Poa pratensis

Poa sandbergii

Puccinellia nuttalliana

Rosa woodsii

Sarcobatus vermiculatus

Scirpus acutus

Scirpus spp.

Stipa comata

Stipa viridula

Suaeda depressa

Symphoricarpos albus

Symphoricarpos occidentalis

Taraxacum officinale

Typha latifolia

crested wheatgrass

intermediate wheatgrass

western wheatgrass

bluebunch wheatgrass

silver sagebrush

blue grama

Japanese brome

cheatgrass

threadleaf sedge

Nebraska sedge

sedge

spotted knapweed

Canada thistle

inland saltgrass

foxtail barley

wire rush

toad rush

Rocky Mountain juniper

prairie junegrass

prickly lettuce

alfalfa

ponderosa pine

Kentucky bluegrass

sandberg bluegrass

Nuttall's alkaligrass

woods rose

greasewood

western bulrush

bulrush

needle-and-thread

green needlegrass

seepweed

snowberry

snowberry

dandelion

cattail

Species mentioned in Chapt. 3
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TABLE E-10

List of Species

Common and Scientific Names of Wildlife Species*

Common Name Scientific Name

MAMMALS

Nuttall'a cottontail

Least chipmunk

Richardson's ground squirrel

Coyote

Rocky Mt.Elk

Mule deer

White-tailed deer

Pronghorn

Blacktail prairie dog

BIRDS

Bald Eagle

Turkey vulture

Northern harrier

Sharp-shinned hawk

Cooper's hawk

Swainson's hawk

Red-tailed hawk

Ferruginous hawk

Rough-legged hawk

American kestrel

Prairie falcon

Sharp-tailed grouse

Wild turkey

Great horned owl

Red-headed woodpecker

Downy woodpecker

Hairy woodpecker

Mountain bluebird

Cliff swallow

Sylvilagus nuttalli

Tamius minimus

Spermophilus richardsonii

Canis latrans

Cervus elaphus

Odocoileus hemionus

Odocoileus virginianus

Antilocapra americana

Cynomys ludovicianus

Haliaeetus leucocephalus

Cathartes aura

Circus cyaneus

Accipiter striatus

Accipiter cooperii

Buteo swainsoni

Buteo jamaicensis

Buteo regalis

Buteo lagopus

Falco sparvarius

Falco mexicanus

Tympanuchus phasianellus

Meleagris gallopavo

Bubo virginianus

Melanerpes erythrocephalus

Picoides pubescens

Picoides villosus

Sialia currocoides

Hirundo pyrrhonata

Species mentioned in Chapter 3.
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TABLE E-ll.

Birds Observed Along Proposed Railway Corridor

Which Were Primarily Associated with Wetlands

Species Breeding Pairs

or Territorial

Defense

Broods Unknown

Status

Green-winged teal

Mallard

Northern pintail

Blue-winged teal

Cinnamon teal

Northern shoveler

Gadwall

American wigeon

Redhead

Lesser scaup

American avocet

Willet

Long-billed curlew

Long-billed dowitcher

Wilson's phalarope

X

X

X

X

X

X

X

X

X

X

X

X
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TABLE E-15

Place/Age

Montana Total

0 to 4 Years

5 to 17 Years

18 to 64 Years

65+ Years

Musselshell Co. Total

0 to 4 Years

5 to 17 Years

18 to 64 Years

65+ Years

Roundup Total

0 to 4 Years

5 to 17 Years

18 to 64 Years

65+ Years

Yellowstone Co. Total

0 to 4 Years

5 to 17 Years

18 to 64 Years

65+ Years

Billings Total

0 to 4 Years

5 to 17 Years

18 to 64 Years

65+ Years

Population 1

Bull Mountains

1970

694,409

57,054

196,071

372,548

68,736

3,734

273

934

1,919

608

1,564

N/A

N/A

N/A

N/A

87,367

7,068

24,701

48,534

7,064

61,581

4,790

16,928

34,758

5,105

Percent

of Total

100

8

28

53

9

100

7

25

51

16,

100,

0,

0,

0.

0.

100.

8.

28.

55.

8.

100.

7.

27.

56.

8.

.0

.2

.2

.6

.9

.0

.3

.0

.4

.3

.0

.0

.0

,0

,0

,0

,1

,3

6

1

0

8

5

4

3

jy Age -

Study Area

1980

786,690

64,455

167,440

470,236

84,559

4,428

376

937

2,419

696

2,116

186

343

1,129

458

108,035

9,013

22,665

66,516

9,841

66,842

4,907

12,606

42,603

6,726

Percent

of Total

100.0

8.2

21.3

59.8

10.7

100.0

8.5

21.2

54.6

15.7

100.0

8.8

16.2

53.4

21.6

100.0

8.3

21.0

61.6

9.1

100.0

7.3

18.9

63.7

10.1

1990

799,065

59,257

162,847

470,464

106,497

4,106

199

844

2,242

821

1,808

100

357

884

467

113,419

8,418

22,455

68,547

13,999

81,151

6,036

14,785

48,977

11,353

Percent

of Total

100.0

7.4

20.4

58.9

13.3

100.0

4.8

20.6

54.6

20.0

100.0

5.5

19.7

48.9

25.8

100.0

7.4

19.8

60.4

12.3

100.0

7.4

18.2

60.4

14.0

Note: N/A - Not Available

Source: U.S. Department of Commerce 1970, 1980, and 1990.
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TABLE E-16

Baseline Economic Projections for Montana,

Musselshell County, and Yellowstone County - 1990 to 2010

Place/Type 1990 1995 2000 2005 2010

Montana

Population

Employment

Per Capita Income

Musselshell County

Population

Employment

Per Capita Income

Yellowstone County

Population

Employment

Per Capita Income

799,

426,

$11,

4,

1,
$10,

113,

70,

$12,

065

923

609

106

858

828

419

279

780

824,591

454,890

$13,101

4,238

1,897

$12,143

119,928

77,242

$14,334

849,

483,

$14,

4,

1,
$13,

125,

83,

$16,

782

126

801

389

955

683

489

688

139

873,

506,

$16,

4,

2,

$15,

130,

89,

$18,

195

978

692

436

013

422

309

110

136

897,

523,

$18,

4,

2,

$17,

134,

92,

$20,

738

272

752

615

052

341

968

981

330

Source: National Planning Association Data Services, Inc. 1990.
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APPENDIX F DRAFT EIS COMMENTS AND RESPONSES

1. INTRODUCTION

Appendix F has been printed on shaded paper to distinguish comments and responses for the Draft

EIS from the remainder of the document.

The draft Environmental Impact Statement (EIS) for Meridian Minerals Company's proposed

Bull Mountains Mine No. 1 was published and released for public review on August 31, 1992. Notices

of publication and of public meetings on the draft were published in the Billings Gazette September 9,

19, and 25, 1992, and in the Roundup Record - Tribune September 9, 16, and 23, 1992.

In this appendix, Montana DSL (the Agency) responds to substantive comments received on the

draft EIS. Substantive comments are those that question analyses or procedural steps. Statements of

support or objection to the proposed Project, and other personal opinions, such as the necessity of

boosting the local economy, are hereby acknowledged and are reproduced as oral or written testimony

in Section 3. However, the Agency cannot respond to these comments.

Public meetings were held in Huntley, Montana, on September 22, 1992, in Billings, Montana,

on September 23, 1992, and in Roundup, Montana, on September 24, 1992 to receive comments on the

draft EIS. Transcripts of oral testimony from these meetings are included in Section 3. of this appendix.

Comments at these meetings focused on concerns about transportation, surface and ground water,

socioeconomics, noise, air quality, and reclamation.

Eighty-four letters were received on the draft. An index follows that lists letters and testimony

in order of receipt, the commentor by name, commentor's affiliation, impact topics, and page numbers

for each letter/oral testimony and response. Each comment has been assigned a number corresponding

to the letter received, or to the town in which oral testimony was received, followed by a comment

number (e.g., Letter 1, fourth comment would be comment 1-4; oral testimony in Roundup, fourth

comment would be R-4). Responses to these comments are presented in Section 4. Where no substantive

comment was made, no response was given. Comment numbers were assigned to oral testimony only

where substantive comments were made.

Revisions, deletions, and additions to the text of the draft EIS have been made to address

concerns where appropriate.
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APPENDIX F DRAFT EIS COMMENTS AND RESPONSES

2. INDEX FOR COMMENTS AND RESPONSES

LETTER

NUMBER AUTHOR

1

8

9

10

Dale R. Harms

State Supervisor

2 Max Long

Executive Director

Steven M. Erb

President

John Scott

State Representative

6 Nicol Price

Ellen Pfister

Don Golder

Jerry Thomas

Executive Director

Nicol Price

AFFILIATION

U.S. Fish & Wildlife Service

Roundup Memorial Hospital

Huntley Community Club

Montana House of Representatives

Fergus Electrical Cooperative

Huntley Community Club

Montana Tradeport Authority

11 J. Jay Erdie Roundup Public Schools

District Superintendent

12 M.D. Brewer Musselshell County

County Commissioner

General

Socioeconomics

General

Socioeconomics

Visual

Transportation

Transportation

PAGE » -

TOPIC

Wildlife

Socioeconomics

General

(Duplicate of Letter #39)

General

Socioeconomics

Transportation

Socioeconomics

Noise

General

Air Quality

Transportation

Socioeconomics

Noise

General

Air Quality

Transportation

Transportation

Socioeconomics

General

LETTI

F-15

F-15

F-15

F-16

F-16

F-17

F-18

F-19

F-20

F-20

F-21

F-21

PAGE # -

RESPONSE

F-81

F-81

F-81

F-81

F-81

F-83

F-84

F-84

F-84

F-85

F-85

F-3
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LETTER

NUMBER AUTHOR

13

15

16

18

Monica J. Lindeen

AFFILIATION

Huntley Community Club

14 Monica Lindeen Huntley Water District

Cheri Kilby

Milce Kilby

17 Roberta Snider

Steven M. Erb

19

20

21

22

23

24

25

26

27

Karla Snider

Richard D. Snider

Bruce 1. Hoiland

Steve and Jeanne

Charter

HershelM.Robbins

Larry Lekse

President

Pete Tully

Kelly Gebhardt

County Commissioner

G. Paul Smith

County Sheriff

•

Hoiland Ford, Inc.

\

;

Musselshell Valley Chamber of

Commerce

Northern Plains Resource

Council/Bull Mountains Landowners

Association

Musselshell County

Musselshell County

TOPIC

Transportation

General

Hydrology

Land Use

Transportation

General

Support

Support

Support

Land Use

General

Socioeconomics

Transportation

Support

Support

-.

Socioeconomics

Hydrology

General

Geology

Support

Socioeconomics

Hydrology

General

Transportation

Geology

Support

Socioeconomics

PAGE » - PAGE # -

LETTER RESPONSE

F-21

F-22

F-23

F-24

F-24

F-24

F-85

F-86

■

■■

.'

F-86

F-27

F-27

F-27

F-28

F-28

F-28

F-29

F-30

F-30

F-86

F-86

F-87

F-87

F-88

F-4
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LETTER

NUMBER AUTHOR

28 Sally J. Armstrong

Mayor

AFFILIATION

City of Roundup

TOPIC

Socioeconomics

PAGE#- PAGE#-

LETTER RESPONSE

F-31 F-88

29 J. Jay Erdie Roundup Public Schools Socioeconomics F-31 F-88

30

31

-

32

33

34

35

36

37

38

Alvin E. Mills

Don Golder

Don Golder

Ellen Pfister

Diana L. Vanek

Murdo A. Campbell

Administrative Officer

James A. Ziegler, Sr.

Mike Matthew, and

H. Elwood English

County Commissioners

Douglas Richardson

Charles and Barbara

Cropp

— -

>

State Historic Preset

Montana Departmen

Yellowstone County

-

Support

General

Hydrology

General

General

Cultural

General

Socioeconomics

F-31

Support

Air Quality

Hydrology

Wildlife

Transportation

General

F-31

F-34

F-34

F-88

F-32

-

F-32

F-33

F-33

F-33

F-88

F-88

F-88

t

F-90

F-90

39 Steven M. Erb

President

Huntley Community Club General

(Duplicate of Letter #3)

F-35 F-90

40 Robert Knickerbocker

President

Huntley Water and Sewer District Socioeconomics

General

Transportation

Hydrology

F-35 F-91

41 Robert E. Ochsner Meridian Minerals Company General F-36 F-91

F-5
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LETTER

NUMBER AUTHOR

42 James V. Pope

43 Larry Klinger

44 George and Eleanor

Carlson

45

48

49

51

52

55

Johanna Soennichsen

46 Al Landwehr

47 Ellen J. Lee

Clerk/Treasurer

Alan D. Evans

Chairman

Ray Bernsten

Acting Suprvisor

SO Dennis Johnson

EdKirby

Weed Supervisor

Alan Olson

53 Mary F. Brower

543 Petitioners

Abe Horpestad

AFFILIATION TOPIC

Noise

Air Quality

General

Transportation

Hydrology

Support

■

■

City of Roundup

Musselshell County Republican

Central Committee

Montana Department of Fish,

Wildlife and Parks

Yellowstone County Surveyors

Office

-

Support

Support

Socioeconomics

Support

■

General

Wildlife

Vegetation

Recreation

Socioeconomics

Support

Vegetation

Support

Support

Support

State of Montana, Department of

Health and Environmental

Sciences, Water Quality Bureau

Hydrology

PAGE #- PAGE #-

LETTER RESPONSE

F-36

F-37

F-37

F-38

F-38

F-39

F-39

F-39

F-40

F-40

F-41

F-41

F-42

F-42

F-91

F-92

F-92

F-92

F-92

F-93

F-94

F-94

F-6
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LETTER

NUMBER

56

57

58 '

59

60

60A

AUTHOR

Francis R. Cherry, Jr.

Associate State Director

Don W. Cromer

Supervisor

Nicol Price

Kimberly Mueller

Nicol Price

Coordinator

Nicol Price

Coordinator

AFFILIATION

U.S. Department of the Interior,

Bureau of Land Management

Montana Department of

Transportation

.. - .- '

Medicine Wheel Alliance/Associated

with Northern Cheyenne Cultural

Commission

Medicine Wheel Alliance/Associated

with Northern Chevenne Cultural

TOPIC

General

Hydrology

Vegetation

Wildlife

Transportation

General

General

Cultural

Cultural

PAGE # -

LETTER

F-43

■

F-43

F-44

F-47

F-48

F-48

PAGE f -

RESPONSE

F-95

F-97

F-97

F-97

F-98

61 Howard E. Zahller

62 Donna Marsh

63 Chalentz A. McKown

and 10 Petitioners

64 Dale Marsh

65 JoAnn E. Mills

66 Talmadge Gee

67 Beverly Meged

68 Steve and Jeanne

Charter

.69 Steven M. Erb

President

Commission

Huntley Community Club

Air Quality F-49 F-98

General

Support F-49

Transportation F-49 F-98

Support F-50

Support F-50

General F-50 F-98

Support F-51

General F-51 F-98

Geology

Hydrology

General F-56 F-100

Transportation

Socioeconomics

F-7
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LETTER

NUMBER AUTHOR

70 Pete and Rhonda Tully

AFFILIATION TOPIC

Hydrology

General

Wildlife

PAGE*- PAGE*-

LETTER RESPONSE

F-56 F-100

71 Donald E. Picchioni Musselshell Valley Development Support

President Corporation

F-58

72 R. Dennis Olson Northern Plains Resource Council General

Air Quality

Geology

Hydrology

F-58 F-102

73 Wilbur Wood Hydrology

General

Geology

Transportation

F-59 F-103

74 David K. Zinke and

David P. Becker

75 Nick Janich

76 T.J. Mueller

Washington Contractors Group,

Inc.

Support

General

Transportation

Transportation

General

F-59

t, '

F-60

F-60

F-103

F-104

77

78

•

Terry M. Holzer

General Manager

Ellen Pfister

■ '

■

Yellowstone Valley Electric

Cooperative, Inc.

Bull Mountain Landowners

Association

.

Support

General

Geology

Hydrology

Recreation

Wildlife

Vegetation

F-61

F-61 F-104

79 Don Golder

80 Ella Dugan-Laemmle

General

General

Socioeconomics

Transportation

F-68 F-109

F-69 F-109

81 Elizabeth Woodson General

Transportation

F-71 F-109

F-8
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LETTER

NUMBER AUTHOR AFFILIATION

82 Monty L. Sealey

Executive Director

TOPIC

Central Montana Resource Support

Conservation and Development Area

PAGE # - PAGE # -

LETTER RESPONSE

F-71

83 Jackie Steams

84 Greg Pope

General

Sociocconomic

Transportation

Hydrology

Air Quality

Opposition

F-71 F-109

F-73

.

F-9
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ORAL

TESTIMONY

NUMBERS

H-l through

H-14

SPEAKER

John Scon

State Representative

Monica Lundeen

Jackie Steams

-

■

H-l5 through

H-22

H-23 through

H-27

H-28, H-29

H-30 through

H-33

H-34

■

H-35 through

H-38

H-39

H-40 through

H-57

Steven Erb

President

Nicol Price

Coordinator

Roger McGraw

-

Shirley Culbertson

Ellen Pfister

Don Golder

Esther Bengston

Senator

Greg Pope

Gary Amestoy

Al Evans

Marshall Anguiano

Dick Walker

Bill LaFebre

Jim Pope

Unidentified

Commentor

Ella Dugan-Laemn

AFFILIATION

Montana House of Representatives

Huntley Community Club

Medicine Wheel Alliance

Montana Slate Senate

Montana Department of State Lands

TOPIC

See Letter 4

See Letter 13

Air Quality

Hydrology

Transportation

Socioeconomics

General

See Letter 18

See Letter 6

Transportation

Socioeconomics

Transportation

Air Quality

Transportation

Socioeconomics

General

Transportation

General

Transportation

General

Socioeconomics

Wildlife

General

See Letter 5

Air Quality

Opposition

Socioeconomics

Transportation

Air Quality

General

Air Quality

General

General

Air Quality

Socioeconomics

Wildlife

Transportation

TESTI1V

F-74

F-74

F-74

F-74

F-74

F-74

F-74

F-74

F-75

F-75

F-75

F-75

F-75

F-75

F-75

F-76

F-76

F-76

F-76

-

F-112

F-113

F-113

F-113

F-113

F-114

■

F-114

F-114

F-114

F-10
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ORAL

TESTIMONY

NUMBERS

H-58 through

H-63

H-64

H-65

H-66 through

H-69

H-70

H-71

H-72

H-73

.

B-l

B-2 through

B-4

B-5 through

B-l I

B-12 through

B-16

B-17

B-18, B-19

R-l

SPEAKER

Nicol Price

Jim Cunningham

Kim Mueller

Darla Day

Dave Swyhart

Unidentified

Commentor

Ella Dugan-Laemmle

Bonnie Lovelace

Monica Lundeen

M.D. Bewer

County Commissioner

David Shuler

General Manager

Don Picchioni

President

Nicol Price

John Scott

Ellen Pfister

Don Golder

Cal Cumin

Doug Richardson

Kim Mueller

Jay Erdie

Mark Clark

Gary Amestoy

Mark Clark

Robert Clark

Representative

AFFILIATION

Montana Department of State Lands General

Musselshell County

Fergus Electric Cooperative

Musselshell County Development

Corporation

Montana Tradeport Authority

TOPIC

Transportation

Transportation

General

Transportation

Socioeconomics

Transportation

Transportation

General

General

See Letter 14

See Letter 12

See Letter 5

PAGE t

TESTIMONY

F-77

F-77

F-77

F-77

F-77

F-77

F-77

F-77

F-78

F-78

F-78

PAGE*

RESPONSE

F-115

F-115

F-115

F-115

F-116

F-116

F-116

F-116

See Letter 11

Support

See Letter 10

Air Quality

General

Air Quality

Geology

Hydrology

Geology

General

Support

Socioeconomics

See Letter 37

Recreation

See Letter 29

Transportation

Montana Department of State Lands General

General

Montana House of Representatives Support

F-78

F-78

F-78

F-78

F-79

F-79

F-79

F-79

F-79

F-79

F-79

F-79

F-79

F-116

F-116

F-116

F-117

F-117

F-117

F-117

F-ll
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ORAL

TESTIMONY

NUMBERS SPEAKER

Sally Armstrong

Mayor

Ken Sanner

Paul Smith

Sheriff

Kelly Gebhardt

County Commissioner

AFFILIATION

City of Roundup

■

Mussellshell County

Musselshell County

R-2 through

R-4

R-5 through

R-8

R-9

R-10

R-ll.R-12

R-13

R-14, R-15

R-16 through

R-18

R-19

Pete Tully

Sue Olson

County Commissioner

Sanford Haugsdal

Road Superintendent

Larry Lekse

Hershel Robbins

Jeanne Charter

Larry Deschemaeker

Board President

Corky McKown

Don Golder

John Simic

Bruce Holland

Gary Thomas

Commissioner of

Public Works

Monty Sealy

T.J. Mueller

Gary Amestoy

Steven Erb

Lavonne Rook

Northern Plains Resource Council/

Bull Mountains Landowners

Association

Musselshell County

Musselshell County

Fergus Electric

City of Roundup

MonUna Department of State Lands

Hunlley Community Club

TOPIC

See Letter 28

Support

See Letter 27

See Letter 26

See Letter 25

Hydrology

Visual Resources/

Esthetics

Support

General

Transportation

Support

See Letter 24

See Letter 23

See Letter 22

See Letter 5

Air Quality

See Letter 31

Air Quality

See Letter 21

Socioeconomics

Socioeconomics

General

General

Transportation

Socioeconomics

TESTIMONY

F-79

F-79

F-79

F-79

F-79

F-79

F-79

F-80

F-80

F-80

F-80

F-80

F-80

F-80

F-80

F-80

F-80

F-80

F-80

F-80

F-80

-.

F-117

F-117

-■

F-118

F-118

■

F-118

F-118

F-118

F-118

F-118

..
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ORAL

TESTIMONY

NUMBERS SPEAKER AFFILIATION

Darrel Brewer Musselshell County

County Commissioner

TOPIC

General

PAGE » PAGE*

TESTIMONY RESPONSE

F-80 F-118

F-13
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FWE-6H30-B1»Ungs
M.45-(Informal)

FI5H AND WILDLIFE ENHANCEMENT

FEDERAL BUILDING, US COURTHOUSE
301 S PARK

? 0 BOX 10023

HELENA KT 59626

September 16, 1992

Mr. Hike Oa Silva

Environmental Specialist

Montana Department of State Lands

CaoUol Station

Helena. Montana 59620

RECEiVSO

SEP17199?

STATE LAHCS

Dear Mr. Da Silva:

The U.S. Fish and Wildlife Service (Service) has reviewed the draft
Environmental Impact Statement for Meridian Minerals Company's Bull
Mountain Mine No. 1. The Service believes the document adequately assesses
impacts of the proposed project on fish and wildlife resources and their
habitats. Including Federally listed threatened and endangered species.

We appreciate the opportunity to review the draft document.

Sincerely,

addressed whether Alternative I is approved or not. With

the approval of Alternative I increased economic

improvement and taxation will occur which will provide the
necessary funding to continue to keep this essential

resources within our eonnunit y.

Continued provision of quality health care to the

Mussel shell County residents must be a goal that is high

n the priorities of those interested in the socioecononic

tatus of the community. Increased economic stability,

ncreased property valuation and availability of an

ncreased labor force will all contribute positively
oward this goal.

The approval of this project provides a major

opportunity to address the many needs of this commun i ty,

jobs, tax relief and improved business climate. These are

high concerns to all of us with in the county and within

the state. I urge you to select Alternative I, and move

forward toward a progressive future.

Very truly

Mas Long

Executive Director

ARD. FHE. Denver. CO

Suboffice Coordinator, FWE, Billings, MT

DMC/Jf

"Take Pride In America' .

ROUNDUP MEMORIAL HOSPITAL

P.O. BOX 427

ROUNDUP. MONTANA 59072

(406) 323-2301

Septembe ■ 21, 1992

Mike Da Silva

Environmental Specia1 i'.t

MT Dept. of Stace Lands

Capitol Station

Helena, MT 59620

RECEIVED

STATE LANDS

Mr. Da ilv

As a concerned citiien of Roundup and the Bull

Mountains and as the Executive Director of Roundup

Memorial Hospital and Nursing Home, I feel that I have a

responsibility to provide the following comments to you,

concerning the DEIS for Meridian Minerals Company Bull

Mountain Mine Number One prepared by the Montana

Department of State Lands, August 1992.

Although the DEIS does some assessment of the

economic impact on Roundup and Musselshell county, it

seems to underplay the true importance and impact to the

communi ty's economic status. Based on the as sumptions

provided on page IV-4 Musselshel1 County would end up with

an in-migrarion of 14 new employees with a total
population increase of approximately 43 new residents.

The DEIS, page 111-33 states that there has been a

decrease in the available labor force and the absence of

any new employment opportunities. Page 111-34 projects

little or no economic expansion for the future.

ty is a major

rsing home

1.2 million

ess ionaIs and

s historically

Health care services within the co

source of employment, the hospital and

currently have a payroll of approximately

dollars. Recruitment of health care pro

other professionals into the community ha

been difficult. One of the reasons i» that there is no

opportunity for employment of the spouse. It is

unreasonable to assume that the addition of approximately

300 jobs within the county would not improve the ability

Nurses. Certified Nurse Aides. Medical Technologists and a

multitude of other critical professions within the health
care field.

2-1

RECEIVED

SEP 2 2 1992

STATE UvnuS

HUNTLEY COMMUNITY CLUB, HUHTLEY. MT 59037

September 22, 1992

Dennis Casey, Commissioner

Mllce DaSlIva, Environmental Specialist

MT Dept of State Lands

Capitol Station

Helena, MT S9620

RE: DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR MERIDIAN MINER

ALS COMPANY'S, BULL MOUNTAINS MINE NO. 1 AND HUNTLEY LOAD-OUT

FACILITY.

Dear Mr. Casey:

The Huntley Community Club/Environmental Committee would like to

request of you a 30-60 day extension on the comment period for
this document.

The reasons for this are:

1. We are a local grass roots group whose Main concern until

1990 was talcing care of the Barkemeyer Park. Since then.

Meridian Minerals was allowed by MT Dept of State Lands to

use this Community for Its temporary load-out facility.

Shortly after the load-out was in operation the HCC/EC was

formed to address the concerns of the Huntley Community and
surrounding area, regarding the load-out.

2. Since the Community of Huntley was not on the original list

of communities to even have a scoping meeting planned for

it, this Community had to go to the MT Dept of State Lands

and request a meeting, which was held after the closing

dates to even comment. All ready this Community was being

treated as a write off In this project and yet has the most

to lose In its quality of life. Because of this meeting and

subsequent meetings sponsored by the Huntley Community Clut
the Draft Els that was supposed to be out in the Tall of

1991. has now just been released. A WHOLE Y»AR LATER!

3. Since this Community Group does not have the expertise at

our disposal, that both Meridian Mines and MT Dept of State

Lands does, we wonder WHY we are expected to assess this

document in 30 days. We are sharp, but not that sharp!

3-1
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4. For these reasons we are requesting an extension of Use

for us to be able to find the experts that can help us re

view this document so that our comments will be valid cob

Bients and Mill stand up to an appeal. If needed. We think

this is the only fajx thing that you Mr. Casey can do to

make sure that our Community is just not railroaded into a

load-out facility that is only being placed here because Mer

ldian Minerals doesn't want to spend the tine nor the money

to address another site location and its impacts. To date

this group HCC/EC does not feel that the Montana Envirorunen

tal Protection Act has been adequately addressed.

Sincerely.

Dennis. 7. feel the comment period should be extended to the full

sixty days tc provide full opportunity to the public to provide

substantial oral and/or written comments on the draft EIS to

guarantee these and many more issues have been adequately

addressed and there are no errors or assumptions.

Sincerely,

4-6

Steven M. Erb. Pres.

MONTANA I IOCSK Or HKPHKSENTATIVKS

FERGUS ELECTRIC COOPERHTIVE IMS,

RECEIVED

SEP 2 2 1932

STATE LAND5

SeptenJber 22, 1992

Montana Departnent of State Lands

Dennis D. Casey, Commissioner

1625 Eleventh Avenue

Helena, Montana 59620

Dear Dennis:

I an writing to request an extension on the comment period on the

draft environnental impact statement on Meridian Minerals

Coapany, Bull Mountain Mine #1. There are four reasons I (eel

you should grant an extension on the comment period:

1. Within the draft environnental impact statement proposed
actions, there is reference to a Montana land use agreement.

without a copy of this agreenent it Is impossible to comment at
this time.

2. Public safety does not seeo to be an issue within this
draft; to merely say potentially increasing the number of

accidents or increased exposure between nine related traffic and
school buses could, increase the chance of an accident is

inadequate considering there are five school systens operating
buses in the affected area. I rirnly believe that it still

increase the chance of an accident or fatality.

3• Anbulance service obviously was not adequately

priaary first responder service for Huntley and west to Shepherd

road would have been nentioned. Shepherd also has a Q.R.U.

(Quick Response Unit) serving Highway 312 to Dover Road.

4, Thirty-five days is not adequate time to address these
issues, nor does it give the communities involved the time to

research their legal options.

4-1

|4-2

4-3

4-4

Us

!•■ h«ti :*?r*s-r.--.r.3 Fer^s*?r*sr..r.3 ^ BWtssil Cooperative's Bati it

nd wisn to s?«ik in support ei :^* M-ridiar. Butt

AUi K>a« a.

Fergus El4CtT£S is hsadquar-ered In Levisiown, Itontsn* and SCQYtftaJ

elec-nc servic* in 13 counties in Central llontana. ttt*

Hilger are also part oi the aystea. As -ith most o( the ;le=;cicsl

cooperatives In c-sntral and eastern Montana, Fergus Electrics

density [meabers per Bile of line) Is very low and growth is

ninlnal.

Fergus Electric Cooperative will be the power supplier for thel
Meridian sine Lhat is bein? developed in the Bull Mountains south I
of Rouniup. Tb* Hint -ill provide Fergus Electric with in I C_-1
additional 1« to 12 wegawasts of energy »1«, which will double I v

enue. Opportunities vill also b« available for th-
t and growth o( satellite buiinessis associated with the

needed

develop

nine .

Due to the loading of tail cirs, soae residents of Huntley have

expresse'J concern over th- truclt traffic and associated dust. The

Fergus Electric Board appreciates this concern and feels that

nltlgatlon efiorts could Satisfy these problems. Agjin, this

RECEIVED

SEP 2 2 1S92

STATE LANOS

-C»5EB IT THOSE WE «»K"
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RECEIVED

SEP 2 2 ',S=2

STATE LANDS

Der.ms Casey, Ccmmissior.er

Mt. Dept:. of State Lands

Capitol Station

Helena, MT 59620

Mine Mo. l and Huntley Load-Out Facility tor Public Hearing Sept.

22. 1992.

First oft I would like to Thank You for holding a hearing in

Huntley, something that was not scheduled during the scoping

process. This Community and surrounding area will, according to

the Draft EIS be moderately to significant impacted in cany nega

tive ways. Coal Hauling on 313& Coal Hauling down Heath Street.

Noise pollution. Dust Pollution, Quality of Life impacts and as far

as I could determine, this Community will not receive any of the

benefits. Including tax dollars. Our Quality of life will be Im

pacted significantly over a three year period OR LONGER, so an

Industry that evidently must live on a shoe string budget can

get on Its feet, so to speak.

I would like to address both the Huntley Load Out Facility and

Areas that I feel Mere not adequately addressed in this Draft EIS

Is the considerable noise pollution that will go along with this

operation. He live in a QUIET Community. At night we can hear

the trucks going down the Highway. The echo levels in this val

ley are high, because of the River and how we are situated In

the hills. He sleep with our windows open in the spring, summer

4 fall, an on a very few nights when alot of trains go through at

one tisie, Is the only time there Is any noise. I request that

you stay around after the meeting till the cars are gone and lis

ten to how Quiet it is.

KOISE POLLUTION

Noise is listed in this document as an unwanted, unpleasant

sound. I consider the crashing of railcars a noise, I consider

the beeping of equipment when It backs up, noise, I consider

trucks ce aring down or up. Noise. I consider the auoers runi"~

bling, Noise.

Yet in this document the noise levels for equipment working at
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HL'MTLaY LOAD OUT FACILITY

I for one am very disappointed to not see any new base line data

on the oth.er 4 proposed sites for the load out facility *t an*

pears to me that the data used is still the same old fig-res sub
mitted by Meridian Minerals Company in april of 1991. Why has

not the Dept of State lands done Its own analysis of costs t'g-
ures for at least four proposed sites.

Facility will be, here are some figures.

A coal stockpile, and 1/9 mile long, 200 ft wide and 25 ft high.

(1.1 million tons), a 30-ton hoppered product bin, a medium capaci-

a 375 foot reclaim tunnel, and » 25 ft by 1M ft belt conveyor

and flexible chute, a mobile trailer for temporary office facili
ties, an existing 20 ft well to furnish 30,000 gallons of raw water

for equipment washdown. service water for machines and dust con
trol, 115 car unit train with 5 engines and a caboose, a waste
warer pit and a 8 ft high fence.

The Agency concludes that impacts to visual resources/aesthetics

in Huntley froa the Huntley loadout would be major and signifi
cant in the short tern.

The anaiysis that was done by Mike DaSilva in Jan. of 1992 lists

the review team as. Bob Ochsner. MM. Hike Dasilva. DSL. Anne Cos-

sitt. GeoResearch. Sites were evaluated based on existing site
conditions and facilities, environmental and safety considerations

and economic factors. Haul Route consideration were secondary,

but costs of route upgrading and haul distances were considered.

I loox at this as Human Life to be secondary to economic factors
for Meridian Mines. Data used for figures were again the april
1991 correspondence of Meridian Mines.

Huntley is still listed as the most advantageous because it would

cost MM only S133.OOO to start up. In checking with equipment
coopanjes they felt this figure was low. unless they planned to

use surplus equipment. The other factor here is what was MM

planning to do as far as the load out facility in april cf 1991.

I do not feel it is what is proposed in the draft EIS to date.

The oniy disadvantages listed is

6-8
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the mine, (page IV-39) constriction eqiupmf-nt. conveyors, dumping

of coal into bins, trucks and rail Car* the noise levels would

range from 80-65 dSA and acceptable outdoor levels would de

crease to 30-55 dBA at 4300 feet fion the proposed site.

Yet on paqe 111-31 this same document states construction equip

ment noise levels would have a range of 72 to 93 dBAs and go

down to levels of 40 at 4.500 ft.

In figure 111-5 a quiet rural nighttime reading Is 25dSAs.

I would like to refer again to page 1V-«1 and impacts to noise

due to construction and operation In Huntley. Quote ■ during con

struction period, construction equipment noise levels would range

from 35-60 dBA at 1000 ft and decrease to ambient levels at 3000

ft. Noise sources associated with operation of the loadout would

Include arrival and departure of trucks and trains, operation of

a conveyor belts, dumping coal into the dump bin. dozing the pile

and loading railroad cars. Noise levels within 100 ft would range

from 30 to 83 dBA. Yet noise levels to the nearest residence.

500 ft away would drop to 53-60.

4500 ft to do the same thing. The Community of HuntJey and most

housing is within 3O00 ft of the load facility planned.

Montana Dept of State Lands concludes that impacts to Huntley

Area froa the generation of noise due to the construction and

operation of the Huritley Load-Out would be MINOR TO MODERATE

OVER THE SHORT TERM. AND NEGLIGIBLE OVER THE LONG TERM. The

terai here Is 3 to 4 years. To this Community there Is no short

term. This Community and surrounding area will get these levels,

whatever they are. 340 days a year, 24 hours a day, and when

trains are loaded out every three to four days, a 16 hour crash

banging and all ocher associated noises. THIS IS MINOR? YOU

HAVE GOT TO BE KIDDING.
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of HunLZey and within a quarter Bile or a low development subd1 ~

vision.

Now I would like to have you listen to other site evaluation.

Acton-disadvantages-located within Acton, there could be communi

ty impacts from the site. Residence and bar arc located with the
direction of prevailing winds.

CaxLoanche-disadvantages-there may be some potential iapacts on

residences.

Broadview-disadvantages-Broadview school and the majority of the

town population are located directly opposite tracks and in the

prevailing wind direction.

Lavina-disadvantages-due to the proximity of the town, there is

potential community Impact.

Mossmain-advantages-there is sufficient siding, power and water

available, the area is currently disturbed and used for stockpil

ing, the site is situated so that prevailing winds are not likely

to impact residence, estiaated cost 333O.CCO. This does have the
longest haul routs.

Disadvangtages-this site is farthest from the Bine (52.1 miles to

Huntleys *f7» I although almost all is on paved highway and In
terstate. Operational costs for truck hauling would be greatest

at this site.

The Montana Dept of State Lands needs to address alternative

sites with a more comprehensive analysis then has taken place

here. Its still going along with "WHAT MERIDIAN HANTS! MERIDIAN

GETS" and the people of Huniley and surrounding community can
just learn to live with it.

You the Dept of State Lands need to do studies on Hind Direction
for the Community of Huntley and NOT USE base line data from
Billings, we are different.

You the Dept of State Lands need to do studies on the Huntley

Water Supply and how our city well will fee effected by 30.000

gallons at water being pusped when the Community of HunUeys

well oniy produces 18.000. and the law suit that was filed aaalnst

6-10
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you the Dept of State Lands need to do studies on the Noise Pol
lution that will ingolf this Community throughout the 3 to 4 year
period ou are asiting us to live with this facility.

\au need to address all traffic that uses not only Heath Street

but Northern Av« to the load out facility- * (ound nQ assessment
or traffic coming from the east going west and a blind corner on

heath street and northern ave.

The Social ir.pac :s and survey done of this community should have ,
been printed in this document along with a list of the people
contacted. The survey was used to show that 90* of the people
of Hunt-ley were surveyed, but alot of people in the phone book
tha wovld be listed under Huntley are not Huntley Proper resi

dents. Therefore your figure of 43* »ay be Incorrect.

In every since of the word the beet facility in Huntley is only.
here froi» Oct to Jan. He don't consider that a big Industrial

site and truck hauling is maybe for only a month and the trucks
for this come and go from the interstate not 312. In this docu
ment the Industrial site is made to sound like we have both Bill

ings Grain Terminal and Western Sugar right in our backyard.

Therefore. I must add ny voice of disapproval to the Montana
5-year perait to mine coal, a disapproval to the Montana Land Use
Agreement for the operation of the Bull Mountain Mine No, 1 and
Us associated support facilities. A disapproval of successive

amendments of the Montana permit to svine coal, a Montana coal
lease, a federal permit to mine coal and a federal surface use

permit for future Ufe-of-mine development.

I-

needs to beI also feel that part Japanese ownership of this min
addressed to its consequences to the Kuntana Coal Itiuu»ny »

what effect this would have on the railroad «pur.

Sincerely.

*\Jatc p^

member of the Hur.Ocy Community Club/Environmental Committee

13
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The Southerly snd of Old Divide Internets U. S. 87 en \in<i of a

dc.mslcpf. It is a dangerous intersection on snc-;pac^ed 1ce cencitions,

if ths senders hive not yet ircde H out.

Ths addition of shift che.ige traffic coupled with the coal truc't

traffic shculd make this en interesting intersection.

To e<M to the U. S. 87 nix of traffic is a mw subdivision. Cedar

Ric^s Nort*.. heoinnin'1 tt Mile MarVer t$ on U. S. 87, me extending

South elon; U. S. B7 sbout 3 niles, ir. scuts csres on bcth sic1** of f«
road. People are c;parsntly ^uyinj lots, ""rillin; wsMs, tnt tnovir.; ir.

"in't know if thc roe^s within WM subdivision sre ccccrtsd for

I*
I 7

no public sr,tity r.iss.-;s to st:id rasr.onsiile. The tdditicn o

Heridisn's coal *ieul traffic «ul(* materially laertCW the speed of
detiorctiofi of 3 ' end su.Si-'jni,i4l.y decr^iSE ■ "^ j a. * - ot w —

6

7

Whet vfovld it cost to build c raised cross val'i over US 87 for the

school children et Independent School? Incr*tscd shift traffic nould

b? comins about ths same tire si the cMVren, In addition to the

constant coel truck traffic. The increased cost to maintain school

dHirea'l Ufttf vouid ta BMKfefT ;ublic subsidy to Hsridicn.

J!J used to be c US M^HH9 Uk3 87. Wh;n the !r.t«rstitt ras

ccmfleted US 3!2 became simply S1Z. According to State S:n£tor Esfiir

B:r.-*;on, It Is an sorph>n M-iYity*. The Fcdercl Govsrnwr.t sc/s 1t is

unnecesfcrv. T>ii Stat= *111 not hir.? l Mt.312 s1?n on it, +.\* H^f ftc?

c"c on Ht". Hi^^cy 2 to Lcviiia. laHowtSMM Ccunty ccn't Efford it.
They tr; culling bach from roed oalntinencc exj-Enjes ray ch;nc: t^c/

ce.T. Just tlS fa residents o' soik subdivisions ifto S*»»E*t fiey ^zf

count- nslntsr.anco on their roeds. So t-c '-.av* ten mtles of road

ccrryin- t^.rs" t1m:s tiu smcont of traffic mmmtlf of IflJ ot'ier roat*
invoTvtd 1r. the transporteticr, corridor. It ccrrlss t vsr; hlch

percent?.-! of cer and lljrtt true': traffic. KyoVi t>£ »1» Stlf? tCVdtS
It carries com? frcm ;>s Emoire Sand and 6rev:l, ^raln trvc':s CM}|»
off the Iflttritttl ct HwtllJI to S^efNtn1 fssdlots, fn^ Iccj' iau!

cattU truc!:t.

3iZ currently has fie shoulders on 1t, end tHc road, be is eqtK,

tejinnir;; tc ;)cat out where moit abseil msct the roar*. ! have had ens
hrea':dcv:n en 312 Et cvsnin; rus1! hour jnd tt U t very sctry

7-8
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Th* p?

veiiclES en 312,

the State y ep y

erptrcntly did not observe traffic njtUrr,!. To

Draft Environmental Impact St!".:iwn! CenncntJ

HtrKian Hin-ral- Bull MouMitn H1ne He. 1
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n^ufif, evn Kitcut so g
two hundrei thousand Rollers a mite. Meridian proposes to

appro*imately 5 miles of Old Oivide Road. Husselshell County could
losing 6t a milli/on dolUrs to rebuild th; rod, or liotjuns frcm

miABtl if it dc-s not.

Sy Ellen Pfiitsr

926 Tale

Bill fn-.«, Montana 5510?

Tonight I *ould like to talk about the public subsidy to this nine
for 'th2 transportation during the first thr«* years of mine life,
ant1 tc ones a;eln raise th: editions of public safety on some of these

roeds.

To start with the northern end of the transportaticn corridor,

Meri'dian prccoses to BM ItU Fattio Road fcr a mile and a hflf. Fitti;

CrW* Rcsd i! currjntly a* dascribed in tin OTES; hewsv-r, t':» ?r»v:l
surface o.t the roed is crushed netWs sendroc1-., vhich -oul? r-ulv?riz!

under the sUe tractors and trailers they proposs to run ever it. To f— 1
haul V. to '0 tens o' cc;l psr load, v\\\ reeuire tractor, trsilsr. and

put> ccnbinftions of the size that one ices Empire Sand and Gravel put

out on'o 212--tr.?iUr 2nd pup combinations thit cost 5100,000 per

unit.
HeridUn is ecperently ocino to stand the cost of rspairino th! ■

di«P" 1t dess to Flttio Creed Road both frcm It! traffic, end futur? I "7_ p
■Ininj activities. OSL should \nm that more than one house 1s goin; I ' *~
lntc Hid^er. Spring Suhd1vtsion imed^afcijadjoiring the mine pirn. Ths

mile ar.d thalf of Fattlg Creek Road MsridUn uses, will nesd constant

uwinttnence in( e hettar caliher of grtvel than 1: immediately tv»iUble

for a closs hai-1. With the kind of traffic propossd, Marxian could \isc ■

cr.e rocd jrader busy cr the str-tch of road f-at It uses. Ifhtfl Kill | f— 3
the rrtv-1 come frcm, e.t1 who will pay for It?

?M Mina currently h£S a slightly longer private roid whici it
US!! that joins s shcrt length cf Fattlg Crec": Road Just hefore it

InttntCtf with Old Divide fioaf. Why hzs M;ridiai deddsd NOT to us- i

t»!! turran: mine access rotil Using the PH Reid weulti " mitirete the | f~H
lapfcCt for t s^ort distanc:, and ri>t maintsnanca cos'.s tAorc they truly

Old Oivid* Read is 3 former U.S. HiJ^fif, now a RUMeUhltl Ccunty
«osd. It currently has t hi?hly patched ieve? lurfccs. Within t v.z';
CfW Herlciin start-d haulinc ccal frcm t^c test pit. the ttrttt*1 frcm
F;tt1f Crcz1- Rof^ to its Southerly interstcticn wit"1 Currsn* U. S. V

SrcS?* up on ths Ic&ded biulin? la.is in ^hole sections--nct just an
cce:sl:r£l ch-jc!: hole. It revsrt?^ to a semi-pevst1 gravel road. It was

\* procos"* Myssels^ell Coun*y vill pro.ably n*ve to rt.o t e roa. >cd

7-5

quelify niysslf ss somsthinr of an sxcert en drivino 1\Z, In the list 20

yeirs I have nwde som*^^sr» ov^r 3000 round trips from the ranch to

Billings. Including 3!? from the Shepherd Intersection to US 87. 1 hive

never hid an tccident. Hoover, 1n th; last two yeirs my num'isr of near

misses havt substantially increasrC, usually tu* to psocls turnir." intc •

*-usiness£i on 31? HthOllt turn sirntls or bra"-.e lights.

! im ittachinc to my testimony e list of businesses antf dancsrous

intersections from Huntlsy to US 87. They average approximctcly I per

mils, vhich does not include numarous oi'icr intsrscctions 2S Mil. VZ

el so carries a r-cd nwry sldirly drivers frcm the Hur.tloy-Kord:n area.

es i-ell is many ycun: drivers ct S^ccbird hsaded for the Yideo" store on

2'.2, or cominj tc Or frcm football ?am;s and othir activitisr at the

Shtp^crd school. Adding tn increj'ir^l'- --.cav^ numl>;r oT cc«l trucks tc

this mix Is a prsscHptien for soms bac1 icciclents to 'uppjn.

Oois K:r1?i:n "i.*i tc contract Hth i trucMnc firm tc "laul Us

ceil, or -.'ill tb:y h£ Indtp-Ti^tit CO:i'.rsctcri? Deis Meri-Mir. ;lir tc

Insulate its?lf from t'.s IttMlttJ lff«t« of heuItn? its ccal cv*r V\k
puilic rights of way?

Centrectine xith gypsy trucHsrs woultf be ths ?b*olute -orst for

public Iffrty. !SpGCi£lly 1* HlTi^icn is c'.inni/r? on t tve hcur turn

iround time rsr trip. Host of the time such a turn arounrt time will ">e

in their dreams, regardless of who tniCSEI. If the cost; »;hich Mcrid-ian

oavt at t public meetinr 1n January 1990 rtrs cccuratc, only ;yrsy

truc';er« vculd sir.i the contract, Kecause t rajnitC^lil firm could not pay

for Us equipment £t those crkes.

p y

public funcj tnt1 public safety, f*3y should consider tbat z failuri

K\t salss ?s pUnn-id is e reil oossiblity.
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Or.? Hnci cu£Sticn--1f MericUn fsils to stll sufficient cccl tc

rt building tha reilrosd. vill fjridiiT ba permitted to c;ntinu2 en

hsul route for in indefinite (WTlM of Urn*: T.:% DEIS tc'-es

litn1! pliK £S i fait ECOSplt, >ut CSL s'-Oflo rsmebrr t"wt T*W
Uid pUn; o? nice i.nd wn often cc a-.ry." Wrr. OSL dscls Ht*l

li f hl i b fil tto
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List of Businesses and Oangerous Intersections

Highway 112—Yellowstone County, Kontena

Huntley to U- S. 87 Intersection

September 22. 1992

1. Hini-jtoragf business

2. PeiU vet;r1nery Clinic

3. S*i!0hcr?-?12 lnt;rsection

I. Jvt's Barber Shop

5. Galaxy Vi.'co S^op

6. Countryside Superette end Gl%

7. Our Piece Care

8. Prejsct Nee*. Service

9. Country Cast); CMV Care

10. Dc; Trainlr.? Kannel

II. Mtiedray 8*r, Cafe and 3o«liiij Alls;-

1? 813 Sky Propsns

13. Country Girdens

H. fc-er Suh-station

15. Five-Corners Intersection

16. Qukkyay--crocsr1es enc1 tics

17. Correl 8er"
18. Oil Field Supply

19. M1r1-storec- (Hater's 01c" Egn Firm)
20. Green Acres Produce

21. B:Urc SpeetKay

22. Empire Sand in<« Gravel outlet

23. Btg 5\y $:ccnd Hant1
2«. V«M:r'< Frame S-iop

25. Krsm:r-Crof((cr Hor«* ftefic*i

26. Viz* Car lot

17. Tr£(**r Scnnon-used anytMna

28. 312 Ujcd Cars

29. Ellis Auettcn Barn

30. T'lu.-it'cr Rltfss Kennels

31. O's Insulation and Lumber yarc1

22. JuMlie Chapel

3?. ."yrjmid Ssptist C*iurc>

K. WMsferinc Mini Baptist Ciurch

21. 0*8ow Subdivision outl;l--espec1al1y t'tn^erous irft*i left turn*

36. OxBc- SuVlvlslon outlet

27. Dover Roac1 Intersection—primary -xit for Empire Sane1 an:? Gravel

38. HaMc Kill

39. Zenti turner---quite » fr.t *«(! left tu

'0. !r,t-ricc*1on iHfi US 87. ln:crs-ctio

Intc B1111r;s, not designed tc funnel hs«vy truch traf

Inlcrsectior. shouic1 be rebuilt *nd rs-signiletf.

10 furns

r1c Eatt

tntfU

Comments on Meridian Minerals"

Bull Mountain Hine No. 1

Draft Environmental Impact Statement
By Don C. GoKer

0. Box 1705

RECEIVED

SEP 2 2 1992

BM 1 1 no-; , Mont

Huntley,'Septemb

Interv 1 ew in Oanuar

125,000 tons of tes

Huntley, ecuailing

per ton.

m 59103
r 22, 1592

]??* gave a cost of S3!4,000 to haul
pit coal from the proposed mine site to

cost of Two Dollars BnC Fifty-on- cents

125,000 tons delivered to Hun
load«3333 trips.

37} tons per trip 9 4 2.57 per ton ■

by 41 lilies -52.29 per loaded mile

hour round tripjinine to Huntley).

Cost of driver 9 $12.50 per ho
naintaIn truck per hour.

Average fuel consumption 9 < niles

x 41 miles ■ 10 gallons.

10 callons 9 SI.10 per gallon

per hour.

2. The DEIS projects 45 truck
hour yeek per driver ■ 1800 man

rounr* trip, hauling 40 tons of c

xouid result In 900 trips per m
trains totaling 36,000 tons per

900 trips per VfeeV • 150 t

week or 6.25 trips per hour. Hj

figure would be 1,872,000 tons s

Contracting trucks at $72.00 per hou

S129.60O weekly or !6,739,200 annually.

S94.12 per load divided

or S25.OO per hour (2

leaves S34.56 to

gallon of delsel

$11.00, leaving $23.56
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. A 2 hour
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332 of freight costs would be 2,273936.00 per year.

14.4 mile haul down Rehder Coulee tnt! on Into Roundup

U:S. 87 is 355 of the distance of the Huntley Route. The

-

Northern Plains Resource Council

The Bull Mountain Landowner's Association, an affiliate of the Northern

Plains Resource Council (NPRC), feels there are serious problems with the

permit application of Bull Mountain Mine No. 1 u it is currently proposed. In

light of this fact we have developed a list of conditions we feel must be

implemented if the mine is to be permitted. These conditions have the full

support of NPRC.

MINIMUM REQUIREMENTS

FOR PERMITTING

THE BULL MOUNTAIN MINE NO. 1

1. Realisiic performance bonds and a permanent tnist fund to cover the full costs

of restoring water resources likely to be disrupted by mine subsidence both on-

site and down through tributary drainages.

2. Realistic performance bonds and a permanent trust fund to cover the full costs

of stabilizing slopes and controlling subsidence-caused erosion

3. Disapproval of interim coal hauling by truclc to Huntley as a threat to public

safety. Require coal transportation from the outset to be by conveyor, built down

Halfbreed Creek to Roundup and then by a common carrier rail spur built from

Roundup along the old Milwaukee right-of-way to the mainline at Cushman.

4. A state-of-the-art covered tipple for the coal loadout.

5. Formal and adequate notice given to interested patties on development and

revisions of permit requirements,

Persons interested in adding their support for adoption and enforcement of these

mine permit conditions please contact the Montana Department of State Lands,

Capital Station. Helena 59620 or the NPRC office at (406) 248-1154.

freight bill per

of 1 ,445 ,559.00.

exist? ng rai1 road

How much track Mould that lay on the

reduced by 75S. Th
rebut 1d1ng , to pub

Traffic hizard exp

especially when yo

instal

train

cost of repa If. not

1c roads would tt 11k

sure would probably d

figure that the siaj

Oft 3i: East from 611

peak of

e reduced,

ase by 90",

y of tra ff1c aotf

Ings.

Suli

rail Hne Is still costing a million dollars a mile. Those

were current figures twenty years ago.

directio

life of
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end of the
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RECEIVED

September 22. 1981 STATE LANDS

Mike De£Uva
Er.vironstental Specialist

Montana Depart me r.t of St

Capitol Station

Helena. KT S352C

Dear Mr. DsStlva:

We have reviewed the Draft EIS lor Meridian Minerals Cocpany Bull
Mountains Mine No. I. and we are in general consensus with the
socio-economic impact findings noted therein.

We do feel, however, that the employment of upwards of 300 people
in a basic Industry in a rural ares of Montana merits ir.ore thin

-*<nor~ ixsact {Table IV-5). The sane can be said for your
summary otatement (page IV) that ur.der Alternative 2 (denial)

there would be only negligible to moderat* impacts. The non-
creation of approximately 300 primary industry Jobs in rural
Mua«elahell and Yellowatcne Counties, when the opFOr tun la
ther-fore exists within environmental constraints, needs to be
"considered a major, negative Impact.

Thar>. you fcr the Opportunity to provide cement.

Sincerely,

9-1

(c) Include reasonable alternatives.

(e) Identify the agency's perferred alternatives or alternatives

If one or sore exists.

*es not already Included(f) Include appropriate mitigation aeasu

In the proposed action or alternatives.

None of these have been done for this document. There are no

analysis for the other load out Bites. Including Broadview, Acton,

Roundup or Moesmaln. A one day trip to look at all these var

ious sites Is not rigorously exploring information. There are no

alternative routes shown and data to help the public and the

Commissioner make a decision. There are no mltigative measures

listed In this document for any of the Impacts for the Huntley

Site or Community.

In part 1502.14 (a) It states, and EIS shall Include discussions of

(a) direct effects and their significance and (b) Indirect effects

and their significance.

In the area of Social and Economic Impacts to the Huntley Corwnu-

nlty this is what Is written:

A recent survey done In 1991 stated 90% of the respondents were

aware of the coal hauling and load out and 43k responded they

were affected. It states we value our quiet, rural environment

with open spaces, clean air and diversity of wildlife. Thats it!

Mo where do you analysis the Quality of Life, the economic de

pression to the community, the ■tress to mental health, the im

pacts to the elderly who reside here.

Under Visual Resources/Aesthetics; It states the scenic quality of

this area has been substantially Impacted by cultural modifica

tions. What does that mean? That we have houses an a elevator?

He still have the hills, river and farm ground we think of as

special. A huge coal pile does not fit in with this scene.

In the area of taxation and fiscal responsibility there is very

little Information but what is there Is Interesting

Cost to repair road 312 per year $38,634. the diesel fuel tax and

GVW will total over a 2.5 yr $378,691. or S1M.476. per year.

KM says payroll will be 10 million per year. 10H divided by 300

is 533,000. per year. This Is a cheap work force since decker

and coal strip pay 35,000 to 65,000 per year.

|iO-4
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Dennis Casey, Commissioner

Kike Dasllva. Environmental Specialist

HT Dept of State Lands

Capitol Station
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Comments on the Draft EIS for Meridian Minerals Bull Mountains

Mine Ho 1 and Huntley Load-Out Facility *°r Public Hearing Sept.

23. 1992

I would like to thank State Lands for holding these public hear

ings and giving all of us a chance to speak. I spoke at the
hearing last night In Huntley on Hoise Pollution and the Huntley
Load Out Site and its non-analysis. Tonight I would like to ad

dress the Social and Economic Impacts to Huntley and the Sur

rounding Area and the Tax and fiscal: Responsibility of this Pro

ject. I would also like to add soae mitigatlve measures for this

project.

First off, last night we discussed the Regulations that govern an

EIS and what that entails. Since I dont have a copy of all the
MEPA regs I will use the HEFA regs. Which I'm told are very simi

lar.

1 do not feel this EIS follows the regulation set forth in HEPA

for these criteria.

1 Use the NEPA process to Identify and assess the reasonable
alternatives to proposed actions that will avoid or minimize ad
verse effects ot these actions upon the quality of the human en

vironment.

2. Use all practicable means, to restore and enhance the quality
of human environment and avoid or minimize any possible advera
effects of there actions upon the quality of the human envir~~

■eat.

3. Prepare analytic rather than encyclopedic environmental Im

pact »tateaents. Of which this document Is.

Under NEPA 1502.14 (a) It states agencies •hall: Rigorously ex
plore and objectively evaluate ALL REASONABLE ALTERNATIVES, and
for alternatives which were eliminated from detailed study, brief
ly discuss the reasons for their having been ellainated.

Taxes paid by KM will be 9H of which musselshell Co will receive

1.2M to the County and 91.7M to the Schools. Yet projections say

most people will reside In Billings or surrounding areas.

Billings share of the tax will be 320,000.

Yet In this Draft the cast of just fixing 312 will total 1.3H to

2.0M because of increased maintenance and operations cost. It

states that DSL conclude that impacts to the public sector fiscal

conditions from mining related impacts would be minor and benefi

cial. Does not picking up the tab for rebuilding 312 to the tune

of 2M seem more than minor?

10-8

I would lik

printed or entioned in this document.

1. That the Load Out and Stock Pile be totally covered such as

the facility at the Absaroka mine on sarpy creek.

2. There be an eight hour work day at this facility and truck

hauling and rail car loading be done from 8 to 5 each day: week

ends off,

3. There be a small engine used to pull the cars while being

loaded.

4. The trucks used for hauling be of a distinct color, have gov

ernors on them so speed limits are obeyed and a phone number

printed on the truck so if something does happen people could

call.

0-9

nctlo

0-3

5. A signal light put at the Intersection of 87 and

6. The 4* severance tax that would be paid by Meridian be put

Into a special account ear-marked for the repairs and mainte

nance of 312. Which would equal $44,000. per year. Which over a

three year period would equal S132.OOO. Hot nearly enough for a

2 Billion dollar repair bill to 312.

7. That Meridian purchase land In the Huntley area out or the

housing development to build itself a road to use for hauling ln-

8. That a yearly review team be Bat up of staff froa DSL. MM and

the Community of Huntley to review the permit each year and work

out problems that may arise. The Huntley Load Out would only be

permitted for three years maximum.

^L>—VOjJOj.
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Thii letter and ten focw on the km bun cod tuuimg ifc* bc|an Hmost 30 momhi no with the
route tnvenuig a segment of a jchooi bm muic on the jouihem boundary of Musselihell County.

1 rou* icrviced by Roundup Public Scfvcoli.

Durini Metdisn Mineral! icsi bum coal haulini. t*iiruun| January 31. 1990 ind concluding on

October 12.1990.1 portion of the haul read wed bj the twekj on their «av k> Huntley railhud
wai part and parcel to Roundup Public Schools* most uxiirwm bui rome. Route 3. which inclixlu

alt of the Old Divide Road in general but in particular, that ponton of the haul rood where Old
Divide Road iniersetu with U.S. Hi|hwiy 187 to the nuth and PM Coal Road to the north. TV
erne frame (dayi>. spanninf nine and one half momhj. included two different Khool yean. 56 dayi

ia ihe 89-90 Khool year and 18 dayi in ihe 90-91 school year. con*equentJy. Bm ■ 10 mvelcd iu
asiiined raue 36 and 18 djjrj. respective 0/ ihe r*o Khool yean, on a portion of ihe haul road.

The window of time ihji But 110 would encounter any tuul trucks was 13 minutes in the
mominf. 7:27-7:40 a.m, »nd. a bit number of minuiei in the afternoon. 4:18-1:31 pm. In ulij

time frame and ihe 74 Khool dayi o( haubn|. Bui HO encountered 1 haul truck appraumaicly rive

timei pei week on that portion of the hjut rood in question. Thii amounted 10 approximately
Uioftfieapproiimaiely | >16 tuol oipi made during 7*dayjof Khool. The kwg and ihon of

ihc*e five •mctUngj" per wwk resulted in no abnormal turnings by the haul trucks i.e.. no
unsafe or imprudent driving incidenu. no broken windowj. no near rotfiei at bus slop*, no

equipment failure impeding passage, no congestion of traffic, ttc. The impact to the school buj
travelin| the approximate 3J milei. during this time frme. waj uneventful.

In roncluiion. should the permit be approved. H aniicipaie similar a
lull mm< operation.

n occurring undct the
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The Huntley Community Club, and other concerned members

of the community, would like to take this opportunity to express

our formal position regarding the consideration of. Meridian

Minerals' proposed coal load-out site in Huntley. The HCC is not

opposed to industrial economic growth In the state o( Montana.

However, we are opposed to growth which would have a decidely

destructive effect on the quality of life in the Huntley area, in both

human and non-human terms. The impact that the proposed load

-out site would have on the quality of life, on both environmental

and human terms, would indeed be destructive. Meridian

Minerals' proposed coal load-out is just that-a severe impact to

human and environmental safety, not only for the residents of

Huntley, but for neighboring communities as well.

The HCC feels strongly thai Meridian Minerals could choose an 1

alternative load-out site which would dramatically decrease the P 3~ 1

impact to public safety. An alternative could slightly increase the

County of Musselshell JO™
Roundup. Montana -

aunti

September 23, 1992 HM^!L"i

Mr. Kike DaSllva RECEIVED

Environmental Specialist -*a

Montana Dept. of State Lands SEP 21 1992
Capitol Station _ ..__

Helena, MT 59S28 STATE LANDS

Dear Mr. DaSllvai

The Muaselshell County Commissioners would like to qo on r«cord In
general agreement wltn the review and assessment of the impacts to
the Integrity/stability of county roads as stated In the
transportation section of the Bull Mountain Mine No.1 DEIS.

Over the past two years, the CoramlaslonerB have had the opportunity
to review the twenty odd volumes of nine permitting documentation
and tremendous amounts of related correspondence, and have attended
numerous public meetings related to this project. We recognize
that all this has been considered In reaching conclusions about
potential Impacts.

We Commissioners have been asked, occasionally at related public
meetings, how we Intend to address the Impacts, particularly to Old

Divide Road. While thia Is beyond the scope of this DEIS, for your
Information, the Commissioner* are assessing the potential damage,
baaed upon test pit hauling, conducting discussions with company
officials, and looking at financial options such as Coal Board
Impact funds and Increased tax revenues to deal with the Issue. We

are confident that our planning efforts will help mitigate the
impacts in a reasonable manner.

Thank you for this opportunity to comment.

Sincerely,

M. D. Brewer, Chairma

Musselshell County Co

12-1

cost ol dcir.s btamam for Meridian, bu: ut Icel'lhM ib« OKI ol

natural and human life is far more imporunt than the cost of

doing business The conservation of ecology, both natural and

social, should lake precedence over corporate greed- Corporations

continue to complain to government that they can not afford the

costs of doinj business, but data Irom jovernment agencies like the

Internal Revenue Service prove otherwise

Consider, if you will, the total U.S. income taxes collected

during the 1950s. The individuals' share totaled tl«. while the

corporate share stood »t 39* Then in the 1980's. Regeans -trickle-

down' economics came in to play and the numbers changed

dramatically. Now, in the 1980's. the individuals share rose to a

dramatic 83*. while the corporate share shrunk to just I7X in

other words, taxes paid by corporations increased 2S« from the

1950s to the 1980s, and during that same period, tax payments by

individuals soared 1.041*. And if you consider that mining has been

given nothing but tax breaks in the stale of Montana, we say that

Meridian can afford a slightly more costly alternative. How long

will we continue to allow the "corporate will" to dictate for the

public what is best in regards to our own safety and quality of lile?

We say the time to end this corporate dictatorship is now'

We have played by the rules and standards ol the power elite

long enough We were led to believe that if we were only patient.

F-21



and played an active role in the EIS prscni. compromises wh:ch

were satisfactory to both sides could be worked out Obviously we.

the .public, were lied to once ajain Thli became evident to us

after reading the none to cleverly concocted draft EIS We (ind the

draft to be vaque, shallow, and unacceptable.

We would also lifce to take this ■ opportunity to present eight

conditions we feel must b« implemented if the mine is to be

permitted.

1. We would like to see Meridian's transportation route re-routed

off ol Heath St. t

2. We want to see that funds are set aside specifically for

maintenance and repair of Highway 312 and any other roads

on the route which will be eventually decided on.

3 We want to ensure that the load-out does indeed include the

Best Available Controlled Technology (BACT) which Meridian

has been promising us from the very beginning.

4. We insist that coal transport be shut down during school bus

transportation hours.

5 We would like to see speed limit signs for the trucks posted on

haul routes.

6. We want to see drivers bonded or employees of Meridian

Minerals.

STATE LANDS

0) ti
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7. We derr.ind trailers ta tarp^d, rather than relying on a trsi!-"

design which will merely reduce, not eliminate, blow ins d-^;i

8 We would like to urge DSL to seriously consider and follow the

recommendation of the Department of Highways, who also

feels that an alternative load-out site should be considered

13-2

13-3
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102 2nd Street East
Koundup, Montana S9O72 RECEIVED

Mike DaSilva j£p 2 4 1992

Capitol Station STATE LANDS
Helena, MT 59620

Mr. DeSllva

I have attended a number of meetings on the proposed mine permit

for the Bull Mountains that Meridian Minerals is applying for.

Man/ of the people attending the meetings have had very strong

nine t 1 support tne mine permit- But I also can understand the

noise level. Yet, after talking with and reading about the plans

Pierlulan ninerals has tor ta k inz care of the problems■ X don t

feel the concerns I have heard should stop the permit from going
through.

1 tiis foine will neXp tne fcononlc growth of Musselshell County, it

will help the schools and the business trying to survive, and it
wilt help the state of Montana. Already In the area we can see a

slight impact on the economy. Many people are waiting in

anticipation for the nine to begin operation. Jobs are
important, and people want to go to work now. Yet in th/icounty
there are no jobs. The oilfields are slow, ranching is glow and

ao is farming. When these areas are going through tough times so

do the businesses and in turn no jobs are available. Trickle

down economics definitely apply to the HusseUhell County area.

Business, farms, ranches, and individuals will all benefit in a

The permit should be granted, and It is my hope that it is

Sincerely ,

L \1 A J '
Cheri Kilty J

I

~ "
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702 2nd Street Ease
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Hike OaSllva

Montana Department of State Lands

Capital Station

Helena, NT 59620

Mr. DeSilva

This letter is to state my suppo

Bull Mountains. I am a life tim

and conside
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the proposed Bine in the

.dent of Musselshell County

i a job with the City of

■ ,iot so lucky. Many have

id jobs. I feel that the- • • C SCALE 111 ^*bw^« ■ — bA iih J ** *** • * k *.■.*. VI>B w «.. v

■ital for the survival of Hmselshell County. Tha
'ill be employed and the amount: of money that will

ir community is desperately needed.

Pleast grant the permit to Meridian Minerals. The county needs
it and the state needs it; as well as the Company.

Sincerely

Mike Hlby

'-/ L
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Mike DaSilv. SEP 2 4 1992
Moncjna Department of State Lands

Capitol Station STATE LANDS
Helena, NT 39620

Mr. DeSilva

This letter is to voice ray support for the proposed fining operatio

in the Bull Mountains.

I feel the laws of the land and the watchful eye of the EPA will
n i; 'I * [or the £11 ^ *- n z OpGrstlon to tn£ extent ' j3 t (Eu problGrnS WllL

be encountered with the minin; operations. I know that good will

cone for the operation because or the increase in jobs and the
increase in property value that will follow the opening of the

This seens to be a true opportunity for the Musselshell County
and for the surround Ing towns■ The state needs the

■lining operation. Just looking at the bottom line should tell us

that. No state can operate in the red and with the opening of

the Mine there will be more tax dollars In the state coffers.

I atn in full support of the mining operation and I sincerely hope

that you will find that Meridian Minerals is an important asset

to the state and will grant them the permit to proceed with their

operation.

Sincerely

Roberta Snider

fi-^OvrTCts-r \i\exA t^pt^^-rt ro
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DEPARTMENT OF STATE LANDS

STATE OF MONTANA-
January 27, 1992

P.O. Box 58

Ballantine, Montana 59006

I wish to respond to your letter of January 16, 1992 in
enough detail to allow you to feel comfortable with knowing the

process and choices available to the Department in decision mak
ing regarding the Meridian Minerals' proposed underground coal
sine. I'm sorry we were not able to visit on the issues while
you were in town for the special session. I agree with you that
the concerns expressed in your letter are genuine and reasonable.

1. Ho any

It is my understanding that 9 or more different sites for
the proposed temporary coal load-out facility will be investigat
ed in the preparation of the draft EIS. These sites are general
ly in the Roundup, Huntley, Broadview, and Acton areas wLth dif
ferent combinations of roads and loading sites being evaluated.

2. Are you applying the sane criteria to all the potential
sites? If not, what criteria will be applied to each site?

In order to satisfy the requireaents of the National and

Montana Environmental Policy Acts, (HEPA t MEPA), all of the

sites will be evaluated using the sase evaluation criteria.

3. Mill the EIS require Meridian to use the site found to have
the least impact?

HEPA and MEPA are disclosure acts, not regulatory acts.

They cannot "require" Meridian to do anything. An EIS is an
in* orn3t lonal tool des iQncd to helo d£cis ion &a)c£ re ha ice »■*

fully informed and therefore "better" decisions. As quoted froa
the Council on Environmental Quality's regulations for implement
ing the procedural provisions of the National Environmental Poli
cy Act, section 1500.1(c) "The NEPA process is intended to

help public officials make decisions that are based on under
standing of environmental consequences, and take actions that



Repr«sentative John F. Scott

January 27, 1992

Page 2

protect, restore and enhance the environment." Montana's statute

is fundamentally no different.

My choices for permitting are:

1. approval of the proposal once deemed technically

adequate in accordance with the coal statute;
2. approval as above with special conditions at that

site and in accordance with the coal statute; or

3. denial of the proposal.

Denial of the proposal would leave Meridian with the need to seek
another loadout site which is permittable under the provisions of

the coal statute. Of course, in this scenario all applicable

provisions of the coal statute would have to be net including one
year of baseline data collection in all of the scientific disci
plines, a new application for the site, a new environmental anal

ysis document, new written findings, and new public involvement

opportunities.

4. Will this study assess the cumulative impacts of the total

Meridian project?

The draft EIS will assess more than just the cumulative
impacts of the Meridian project. As required by NEPA and HEPA,

the draft EIS will address the cumulative impacts of all other

known projects in the area which may, along with the Meridian
project, collectively impact the human environment.

5. Will Meridian be reguired to provide a bond that can be used

to immediately mitigate against any potential impacts?

Ho. Meridian will come under the same bonding requirements

as all other coal mining companies. The department is limited in
its ability to require bonds. We can only demand a bond for rec

lamation under the Montana Strip and Underground Mine Reclamation

Act, 82-4-223, MCA.

I hope I have satisfactorily answered your questions. If
you need more information, feel free to contact me at any time.

Sincerely,

Dennis D. Casey, Commissioner

Department of State Lands

/ns

cc. Bon

September 30, 1992

Hike DaSilva

Environmental Specialist

Montana Departnent of Sta

Capitol Station
Helen*, KT 59620

RECEIVED
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STATE LANDS

Dear Mr. DaSilva:

1. Air Quality

In the last paragraph in Chapter III, Page III-G, the agency

would lead readers to believe that monitoring was done at Huntley

during the temporary load-out in 1989 and 1990. It is stated

that ths maximum 24-hour PK10 concentration was about 41ug/m3

with an annual average of about 14 gu/m3. since no monitoring

was done near the load-out site during that period, how can these

figures be used as fact?

hour PMlo concentration (37.6 ug/ml) resulting from the operation

indicates that the degradation of air quality would occasionally

exceed the allowable P5D increment by out 1.7 tinea, but PSD

permit requirements would not be applicable because the estimated

particulate emission would only be about 12 tons per year. Was

the 12-ton emission figure also taken from the aforementioned

non-existent monitors? Through the duration of one load-out in

1990 there was enough emissions to nearly blot out the street

lights. What should residents with respiratory problems do

during the duration of this project if approval is given?

2. Hoise Levels

On Page IV-13 It is stated that a water spray system will be
installed to minimize fugitive dust emissions. How can this

is stated that noise generated during the load-out operation

Receuse of projected Increased maintenance costs/*proj«ct*d

decreased r-'"*""*"1 lf*' •prn1»rtri decrease in available
funds, anticipated decrease in level-of-aervice and an
anticipated increase In th« accidents -for the component
route segments; the KDT would prefer that Meridian Minerals
would pursue other load out sites such as Acton or Broadview

rattier than Huntley.

Howevt- if Meridian Minerals elects to haul on U.S. «7 and
local road 312 to Huntley then'we"feel"that the financial
mitigation discussed-6n"-pageTb«-pursued.

DWC:Q:STP:46.gg/6

Hike DaSilva

Montana Department of State Lands

September 30, 1992

Page Two

would be noticed by Huntley residents and would occasionally be

above acceptable levels recommended by E.P.A. The noise noticed

by Huntley residents is an under statement if I ever heard one.

During the load~outs in 1990, the noise from dozers pushing coal

onto the conveyor belt and train locomotives moving empty and

full cars, blowing their whistle with each move, along with

dtesel exhaust and coal dust made it impossible to laave windows

open during summer nights. It was also impossible to get a

decent night's sleep even with windows closed.

The agency admits that both air degradation and noise levels

will exceed some standards, so how can they state that the Impact

to the Huntley community will be minor?

3. Recreation

Page Iv-51 states that recreation opportunities and quality

In Huntley would ba Impacted from coal dust. Vat the agency

concludes that impacts to recreation opportunities will be alnor.

Do you also conclude that breathing coal dust when exercising and

doing every-day activities is a minor impact?

In regard to the mis-quote by Tetra Tech which I mentioned
at the puolic nearing on September 22,1992, the road that X

town, namely Date, Ela, Fir, Crape, Heath, Jute, 2nd Forth, and

3rd North, are all used for walking. Jogging, biking, etc.

4. Transportation

mine to Huntley, your rir^idinQS indicate there will be TQore

LOS reduction at the intersection of Heath Street and Highway 312

East, and all the entrance to toe Aoad—out site, trie deterioration

of the roads, especially Highway 312 East and Heath Street.

.
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Kiktt DaSilva

Montana Department of State Lands

September 30, 1992

Page Three

wny vesn't th.re aore consideration given to alternate haul
routes away from already congested roads? There can be no dollar
•aount place on those that will die or be >aiaed due to the

truck-related accidents caused by this needless haul route.

I can only hope that you vill take the concerns as expressed
by people of the Huntl.y ccunity ..riously and not per»lt the
load-out facility to be placed in Huntley.

sincerely,

ises V. Pope

cc: Dennis 0. Casey, Commissioner

RECEIVED

SEP 2 4 1992

1023 2nd Street East STATE LANDS
Roundup, Montana 59072

Hike OaSilva

Montana Department of State Lands

Capitol Station

Helena, HI 59620

RE: Draft EIS for Meridian Minerals
Company's Bull Mountain Mine No.I

I have followed with interest the development of the Meridian
Minerals Bull Mountain Mine So. 1 and the EIS study of the
proposed mine operation.

Economically this mine is needed in riuu-lshell County.
Numerous people are wanting and needing jobs that this mine will
create.

Meridian is a responsible company that has followed all the
guidelines and tried to solve any problems that were brought to
their attention In a speedy and reliable manner. 1 feel that they
will continue to do business this way.

I very much support the operation of the proposed mine and feel
that our laws and our environmental concerns will be sufficient to
safe guard the area around the mine as well as the truck route
end load out area.

It is my hope you will allow Meridian Minerals to begin mine
operation as soon as possible.

Thank you very much.

Sincerely, , fjl\

Richard D. Snide

. .

HOILAND FORD, INC.

1023 2nd Street East
Roundup, Montana 59072

RECEIVED
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STATE LANDS
Capitol Station
Helena, MT 59620

Mr. DeSilva

I am writing to voice my support for the proposed mine that .
nerloian Minerals Conpany is proposing This is very important
to Musselshell County and the surrounding area.

I find that Meridian Minerals is a very caring co»pany. They
have handled all the work and problems they have encountered in a
very straight forward and quick manner. I believe that they will
continue to do the same when the mine can begin operation.

This is economically Important to Musselshell County and to the
people that are trying to get employment In the area. We are
presently seeking employment and we sincerely hope that
able to stay In Roundup bt fl tht i l
py sing employme

able to stay In Roundup, b

the mine bejms operation.
feel that is

p

nly possible if

Kendlan Minerals has followed all guideUr.es set by the EPA and
because of the lavs of the land they will continue to obey all
the restrictions. This is for the protection of our environment
Uhat more can a person ask.

Please grant the permit to Meridian Minerals. It is »y hope that
Musselshell County will prosper and so will the State of Montana.

Inank you very much

Sincerely,

RECEIVED

SEP 2 41992

STATE LANDS

In Th , Dc>r>..rtmi?r,i OT State L*i

I would liV*» to comment on tr,e nurniiAii litnor.i !<-, Lomi»nv.

l'n.1 ftountAUl rime No. 1 IJr.ft Enviruo.ii.nt Impact S t* tt?»cn t.

Th(? i-ti.hi t. on Roundup as **r *s economics, in my *itim.tion,

hftfl [.eon y r i.,. 11 y urvi.T -5'in.tt«.I, A direct quote from y.. r

*t*te*»fHi -Ttiw (Vjency concludes that Impacts on employment,

perton*! Income *nd population *r.-,oei*ted with disapproval of

th» proposed Pro..«ct would be m.-i) 1 nji tilp. In tareqonp

benefits, th« Agency concludes that the*c impact* would be

• lnor." End of quott*.

L*flie* *nd Gentlemen oi1 tt.c Agency, Apparently ytxt h*tve spent

little time in Roundup. Dont.n* the p**t fe« yt*rt. Uo feel

It wnuld b* « mjiinr ii.;i.ul i-f tne Bint permit 1« not lUUStf.

SovetaI community groups «UCB *« the S'tnxor cl*«* non-*lchol

■) r, si,, • !c,r. p*r ty, the Flcridian bowl ;■■■■; tout, the Bui 1

" "''-'in Ft re |)i'|',ir t merit, Roundup Fire DepAr tment, Roundup

Sum Team t*s,ctb.ill court ijrunt, the loc*l 4-H Council *nd

fl-H members *nrt the local museum h*ve been tnpjcted by

Herid1AR. The Senior ClUimi *nd ti* GAtewAy HoUBV for

!•<» I tfred Unmun h.we boen anpfj I led with h.il f a boef purcft.Moii

At the *nnn.il fl-H Sine I- S^le and (M ft*%»b«ll uniforms hflvo

rfineri Lecj ion lcAtnTi, I vci< l^l lil-"#» to ia,"iy«" T h;.nl Vc/u

21-1
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Steve and Jeanne Charter 5gp2 41992
13638Hwy.87N g

Shepherd, MT 59079 STA'
947-2151

Our tamily ranches the part of Dunn Mountain, upper Railroad
k. upper tattig Cree«., ano uppermost Rehaer Cculee which Meridian

ir«lS proposes to longvalI mine.

ht tei\ tne state EIS Is seriously Inadequate In Its assessment

a: tnt vaiue a-.a impacts to tne lana ana water resources In our

ot "icu* inportance. For example, we can ana ao w«:er up to 350 pair

ctt --r-e 3:? Sor;r,s at :ne heao of Railroaa C.-ee«--whicn the EIS

ciass::ies as Oelng of 'tow' importance. A spring wnlch runs

eontiSfMtly at 5 gallons per minute in eastern Montana Is a valuaole
water resource. Ve disagree with the EIS' representation of the flow

ot Raapoerry Springs at aoout .4 gallons per minute when our

experience Is that It floua as strong or stronger than theBlg Spring

Similarly the flow of Red Tank Spring la represented i
rong asper mmute wnere our experience

the Big Spring.

The EIS' spring rann.no criteria are flawed. Any consistent 3-S

galion per minute spring Is a very valuaDle livestock and wildlife
resource. fsaU are In general superior to reservoirs for watering.

Trie criteria assur.r that sources used heavily Dy livestock are not

(.seiui to Wildlife. We disagree. Our stock use them at moat the six
wars rcontr-.s of the year, ana wlla animals have no competition at all

wnen cper*. water Is moat valuaole to them.

the EIS recognizes neither the existence nor th« value of runni

water a-c consistent Intermittent springs along Rallroaa ana FatUs

tree--, co'.r. wlinin anc insieola;ely aojacent to the pi

u!e-c:-.-:nf. Tr.is Is a very m mission.

Trie IIS Is ■

cat o: "mitlgat

atcr tfti

22-1

|22-2

^22-3

22-4

fInai should

>-5

tin uutfulo n r«'»i ls-.ii.il/prieio .™ co,-., jv,=-.KI«3 action t» |22~6
eec::cr.. •> want t.*»e opportunity to revl*u ano ccrrjr:efU eefore they ■

H.H. Hotfcim

915 lie East

Homkp, HT.

RECEIVED

SEP2 4 1992

STATE LANDS

Hike QaSilva September 13, 1992

EnvironnenUl Specialist

MT. DeoarUnent of State Lands

Capitol Station

Helena, HT. 5%20

Mr. DaSilva:

I am a put County Commissioner and State Representative from Roundup, for many

years, both as a public official and citizen, 1 have been involved with many si

the issues reviewed in the. DEIS for the Bull Mountain Kine No. 1 proposal. 1
have kept myself informed about this project since it began, scne four or so

years ago.

I have also felt some of the frustrations of nany other citizens about how slowly

this process awes along to a point of decision. 1 have contacted DSL, legislators

and other Interested parties of this project nany tLnes during these four years,

to help my understanding of the issues and the process.

I oust say that unit of the time I have been Impressed at how helpful DSL hu

been when I've made inquiries. I am amazed at how agency people, who have been
conducting the process, stay neutral about each of the Issues and attempt to

stay objective in responding to the many outside Influences.

I would be remiss if I didn't also state that the Company Officials fraa feridian
Hinerals have also been very willing to provide information and discuss concerns

related to their proposal. This document is based on the best efforts of many

people. The DEIS is well done and only points to the fact that this project

should be allowed to proceed.

Thanlcyou foe the opportunity to offer these canuents.

Sincerely,

RECEIVED

SEP 2 4 1992
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SepieaDer 14.
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U.ke DiS i 1vi

Envlronmant *l Sp«c111 Itl

HT Dcpi . of Sine Landi

Cap)lol St .f Ion

Helen*. VT 596:8

Dear Hi. DaSlIvir

M Pre>l<t«nt of Ihe Vuiiclihtll Villeir ChiBber of Cdiiccci 1 ■>

(he followlnc coi.»nn about the DEIS for Meridian Xlncrllt Coa

Mountain Mine NuabeT One prepared by the Itontan* Depanaeftl of St

Au|UH 1*92 .

II II appe I coneluiloni of the DEIS polm lo retui*

tint fro» till* proleci at propoied. 1

the Chaaber o(

lend er■ late ine potential for benertcial

pi. Tour a t map t loni on pa|e 1V- * itatc llerldlan ihould be »ble 10 lire

1i% of Ihe dlrecl alne reined eaploraent froa Ihe available vork force of

Ihe Bl I 1 ln|i I abor a*tie,I . vhtch Includei Roundup, Btu.il»U». Hum I-/ and I

Shepherd . The olher IJ* are HUM lo be 1 n-al i r a i t n | verier I . 11 111

«nd ft* In rural Hunel ihe I 1 County. Thai Uiniltlci lo 14 In-at irai tn( I
lorUfi In Kutialihell Counir- UP '» ; ■■ ■ l P»ln' w* ■'■'■■' dliairee. ' - : • -
• Hh anr aurei.lre recfuiiaent <fforf or, Ihe pin of the Roundup COa«ufiiir|

r ■

th

Th
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Ataoil ..:■,.

Cosacrcc ha I

1.PROVEWENT

opportunity

propci.l are

certainly no

ul eiceptlon,

reviewed In

at lh« top co

to help eddre

the pait

ncernt of

ti all ihr

tilde the

■ icope ol

3 rear*

C< t lien

the pu

he «

f Ihi

bi le

u i u ! i.-., : i

cernlm qu

• EIS. but

Val It

allty

luch

II

y Chambe

of life

benefit!

r of

MlC

I

I
In A C

trivial to. iMi ptoce

Pleaie teleci Alternative I. and baled on Dili DEIS procoi, mi condition!

■houtd be In the Intereiti of both the cliltent and the protect iponior.

•• percslve Harldlan's tnurle coal hauling plw. to Huntley u n; u

haaard and ■ threat to public BjdMjT. ** fml the DSL ahould require coal

transportation fro* In* outant to to provided by k conveyor, ii»ll«r to that

in Coletrip, flown Nalftireed Creek to Roundup and by a rnaann carrier rm.ll spur

built froa houndup a Ion* the old Ml-iuk" Road I~I|)H wfatj to the Minima at

Cuohaan.

Thi* scenario "ouid allevlaU safatjt eoncem« 0"»r irjckliw. all»»ltl« lb«

butdanaoaa cotti of nacaasary road repair, provide nuiaelatwll Count; mth tr*

tan rnwnua froa ■ coal load out facility and provlda riounlup with a MibUc gtrHt

* f*«l th> l r^qulr. f If III connd tlpplo for coal loadoul.

Kb nquast that tha DSt si** foraal natlce to all lntaraatml partlaa prior

to davalepnanU and mlalona of paralt raqulnMnta. -„, «b can be anon red that

tha final parvlt his. adequate ufa£u»iili.

Finally, n strongly urge uiy pro?arty o-nur xlthtn a 10 alii ndlua of tha

Ufa of alna to aonltor thalr pn-ulu ntir for both quantity and quality and

do ao on a ragulax basis. Thar should try to ascertain tha volua* of flo» and have

■ canplata theilal analysis dona by a qualified lab. This nonltorlm? Hill be

necaasary to provlda ao'-i to support your easa should you ballave your watar hat b*

lnpactad by this propoMd ulna. Under present law, the bunlan of pro£f lias upon

you- the lnpaotad proiartj owner not upon Harldlan Hlnarala Co. whose Bine may ha*a

daaagad or a«grail»l your wstar. Thenfor*. no ultcr what aa> have been lapllad,

Harldlan or thalr aaslgrteea an not Ukely to voluntscr uilatance or coapensailor

unleaa you oan prora In court that their activities nan daaaged you.

I know fro« flrat had axparlanoa that -hen push cohi to ahow, Hertdian

Mlnenlt Coapany Vi IKft ■ good neighbor.

RECEIVED

SEP24 1992
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25-4

125-5

25-6

e&Man-j «i tmj jrapt isviacwiaiTM. ijcact sturMart n.< woi

KILL KUTT*MJ *IN£ So. 1 JepUaber Zt, I?q2
.. <f% i v -:N>vru

rancher IK the SuU

l affiliate the Sull

By n» is FeU fully. 1 a. here npraoenlln, By.alf a, ,

Hounulns and northern ?laina Resource Council and Its lot

Hounttlns Landowners Association.

This atateaant "111 address what the HpNC and BUM feel are the alnlmi

■— IW—ll recesaary for the WL to approve Hertdlan Hmll Cmmpuift 3ull '

AounUl.1 fir. No. 1 perMt.

I) Tha DSL aust ™flUire laalistlc bondlne and a sufficient peraanent trust fund to

restore and aalntsAn water rosourcea ltlnly to be dlsruptad by Bluing and Bine

subsidence both on-slte and off-.lt.. This bond and trust fund auat be adequnt*

to cor«r the dlatlnet po.Hlblllty of denaturing approilBately \U aectlona of

land over the life of tha Bine, and also, coapenute Tor tha degradation of water

ewntlty and -alar ijuallty nff-atte aa a result of alnlng out the fcetdw.itr* of

three Mbutsry dnlnaffeg and dlsruptl^t natunl fraunii^mt flow.

'A
3 d* uant to hi actual eoat flgurea on a site by site basis to restore and aalntali

5j lapacthl aprtn... MUt, and 8round-aWr. Al«o, oe «rant to aee actual cost

U fl«ure» and a reclaBatlon plan should this line lapact the hydrolo^lc balanc,

g of the Burroundlng area. In ori.r to com up with these setual cost figures,

the DA should oonfer »lth lndividjalj lwieg ud ranchine. In the ana who

actually know tha relative Lpartante of euh exUtlnf spring and well; Further*

tM M n.,rts to understand these Jndivtdu.l. need t* otlll- <roUnd and aurf.ee

water throughout the Ufa Df ,!„ and on into th. fuUre.

2) Th. Oil asrt requlnVvallstlc racloiallon bond to BtaHUat slopes uid

control K.bold.nee-caused erosion. In order to calculate tha- total coat of

reclamation, thn JJL w<t nqulre a detallm! analysis of lha slopea within tNi

lapacted »r»a and how aubsldenca will aff.ei Umw slopes. 3urflace daaawc due

to subsidence •hould be scrutlnlwd more closely .Ire. BoveMnt ..y wour in „,

. slopa over 20C grade, rueh of tne lapacted ana ha* liop-- with s fa.r i-natar

»erce.itag* thui this :-y\ tm...

25-1

25-2

25-3
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County of Musselshell

Musselshell County Sheriff's Department
C. PAUL SUITN — SMtRin

flcuwcu*. MOHTmu 59072

PH (*GH) 323-H02 on (406) 323-1331

ROUMXJ*. MOHTAHA

Mr. Mike DeSilva September 18, 1992

Environmental Specialist

MT. Dept. of State Unds

Capitol Station

Helena, MT. 5%2O

Dear Mr. DeSilva:

As a public official, I am obligated to be aware of the issues and concerns of

our citizens, particularly if my decisions will greatly influence the outcome.

I, along with the other Conrnissioners of Musselshell County, have made it my

business to read about and participate in this CIS process, which has resulted
fro* the permit applications package (PAP) submitted to DSL team Meridian Minerals

Co.

In reviewing this DEIS document, I've tried to keep in mind that this FIS is

primarily a Summary of the process methodology, those Issues considered and
those eliminated, the project proposal, and the anticipated impacts to the many
aspects of our environment. The tremendous volumes of information leading to
this document are staggering. Thousands of pages of permit application, deficiency

correspondence, responses, baseline oata, related permit applications to other
agencies, etc., also <-ust be considered when evaluating the conclusions set forth

In the DEIS document. ■

There should be no question that the public has had the opportunity to be informed
about this project and to participate in this process. Scoping Sessions, Public
information meetings, public hearings, published public notices, agencies mailings,
downs of media reports in nevpspers, television and radio; even "infomal leg
islative informational meetings" have ; rovided more than ample information about

this project over the past 3-4 years, "lhis is a SON-ISSUE.

In consideration of the above, I can unequivocally state that, although the
process is perhaps too slow and cumtxrsune for all parties involved, I have con

fidence in the process. This DEIS is thorough and to the point. The potential
for negative i^acts then compared to many other potential development projects
I can envision, is very much within reason.

LES OSBOfWE CM t*«*r »

RECEIVED
September 24. 1992

SEP 2 4 1992

Hik-.- Dusiiva STATE LANDS
Lnvirca-ni.il Specialist

CapItol Sialion

Dear Mr. Das)1v«,

My n&me Is Paul Snith and I >a the Sheriff of Huaselshell

Project.

I ait In full agreement with the statement on page IV-46, that

Lav Enforcement agencies In the effected areas are currently

understaffed. However, without the coal mint, my department

will continue to renaln understaffed given the current financial

outlook fur Mus*eUhell County even though the work load for the

Sheriff's Office ii on the rite. Alia, at the present tine

MusselsliL-1 I Count)- Is ■eelng an Increase In population. This Is

hated on the present lack of available housing in Muitelihtfll
County *• coapared to the pait two years. This Involves the City

Thrre is already an increase in trafTic and erl*in*l activity In

Hun- proulrn*.

Ho-ever, because of the prospect of the proposed coal nine

becoming a reality, the las base should be Improved sufficiently

to ftddr<?si the ihorU|J«i ihnt are presently occur ing and will

cjut itiur fur the Ion; run. Also, became of the proposed coa 1

nine, Musielshell County is at the present line doing a

coorriinsltfd effort to study the Impacts due to the coal nine

projc.-i and have be^un * planning process by ».hieh to addreis

all pi' rii: I j 1 ivpicii in a productive, we I I Organ i zed nannor.

Q7_ H

RECEIVED

SEP2H992

STATE LANDS

I, along with the other Comnissioners of Musselshell County, do not see where
this proposal laposes or has the potential to impose unacceptable impacts on
the huran environment. We encourage Montana DSL to approve the applicant s plan
of operation. We are confident the plan can and will meet the requirements of

all applicable Sute laws. ■ .

Kelly^bhardt, Cxnwissioner
Musselshell County

eligible for assistance from the Mnnta

solutions to the i-...,.- . in the short

I her* vill ht ini-n-'Kiei in traffic on US tli^h.Ay ST alon{ vi th

M.tilAna C...U l'.u»rd, lliAt Mu«Sfl»H«ll County will be wtl prvpcrvd
fi.r »nj Inpltctl from thv Mine project, especially concerning

F-30



SU.LYAK.MrniONC.Miy

City ofRoundup

Montana

Septtabtr 24, 1991

25 cibbtovn km.

Roundup, toucan* 59071
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D*sr Mr. DiSllva:

when th* Draft Environmental ispac: Scat-i-nt cane ouS I
instructed ay staf: to •tutiy the docuae:\; ar.i report to me «-y
ac!v»rs* impacts to th? City of Roundup. I also r*Vi*w*d t^i Otis
myself. Neifnsr my staff nor myself car. find a--.y ir.pacz to t::s
C::y of Roundup that isn't beneficial.

As a qtr.ezt: sza'.erzir.z Z WOuiti say ycu htvai ur.i*;;-estimated t.'.a
beneficial iQpic-s to e^ploym^n-, per son si i.ncox-i, aC'l pvrii-

S4;-cr fiscal cor.ditior.i. Ysur conclusic:i5 w*r« m.-or eiurinc tr.e

lif* ef th* nr.e. With tli-i c.e?r«is*l ; :b r »:•.<■?; and tKHfe&U
valuation in ftaaadyp; any mc^.-rate xacrtUf ir. Jcsj. both primary
t:.i ••MHMlsry wili d»v« a si ^.it-can- bin?:i-. I; -;t;3 pyo;«T- c».i
P0?a S5T.6,?'; «coi":r!y *rc3 Et^lf-V* ": pStlZiV*. t>«.« - -, - f

;: i ■/*.■-

28-1

Mr. Hlkt DaSilva

Montana Department of State Landa

Capitol Station

Helta*. Montana i960!

Cur Me. StSllva:

RECEIVED
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f is favor of aIsltUlly, I would juat Ilka CO n; that I am

clean, atabla mvlromnt.

Rovcvet, I think It la tie* for tha radlola to taJca off their blinder.

end t«kc « aood look « »Aat la h«ppenlo|, not Juat In fentaiu b«t In th«

gold old U. S. of A,

Tha iconora7 la a dlaaater, crime i» at an all tine high, peopla arc Ilvir

In their cars and on the atreeta, unemployment ta rampant- Thaac facts ait fl]

I penonlly vouch foe hoi

i a ■olutlon; The propoi

tough cU«inA* a bolncaaatan In Roundup. I eai

In thla ny hometovn, and I can alao aei

Coal -In*.

I personally feel It la time for all of ua to choon between treea and n

or people and Joba. Let'a quit our petty bickering and get the ball tolling,
the tine la now.

Sincerely,

ALV1N E. MU

Roundup Public Schools Mnssri.viASNn.mMrt

Sihoot Dtunm Na 91indJ!

ALLINW.CHflV.Sr.

PAUIXTTT FtATT

RECEIVED
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Mike DiSilva

Environmental Specialist

Monuru Dcjuruneni of Sou Undi

Cjpnol Suuon

Hflcru.MT S«M

DewMf OiSUva

From d«y one and rcfleciin| back u •here ihu pnxzti run xurttd wilh inc UnJ «cha*iic up

through Ihe pretenl lime and final aagea ltadin| B pomiBna for pcrminin|. ihe prDpoutij. ihe

lift* and [he effort have been couched tn ccononuc development: a major concm for the Suu ui

Mcntant in fcnenl bui in mil cue. Muncbhell County and nsroundint vea w parucular. Ai

waj k luccimJy pui by i Roundup hit-time bunouvtun in i lealure arttck appearing in the

Grot Fafh Tribaat. Sunday. Scpumbo :Q. 1992. the >voul penm' in the (commie

jumvjj of ihil area ti ■ lucceuful conclntion on the miaini permit bemf pwied. Such

approval a/fecu every uipayer in MuttelsheU Couniy. Thii is noted in ihe Draft

Ea*lranrae«tal Impict Statiaitai, August. 1991. pig* **, Inpoai to public itctor flical

tOH&aonsfrom mnmprrlotcil MMMn »nd ytL 1 w||ea (he Foal impaa from mining-relaial

acuvitiu would not be minor a jujitool on page *6.

Ai is noted on page 44, and I Quote. 'Roundup Elemmury and High School districu ihould

lUliu inctUKd general fund revenun of JO percent, or icoul 5700.00) per year through uution

from mining-related xtivilxi.* TTiii nilemcnl a true if general Tumi revenue! include jchocl

foundaiNVi revenuej. ottiet non-lu c-trun ach n inTeametiuon eamin|i. molor vehicle ret i,

corporation Ikerue tu. eu;. ptui hxal hi levies. Ko«evtr, an addiiiorul com pan son ihould be

adject id Km ditcuuion; S700.0CO pa vear vVoufh ad<Jitana! Uiaiion n a 2CC1 ii.-rc.iw whcri

compucd to cuncnt kxJ tu Ict-y amount). Cha the Lfe uf ihe mine, itoi u jpproumjreljr

S:0 itO.COO or iWitiunil ux dalhn m Roundup Bkmcniw md High School Oi^incu.

Inconctuiion.ihii revenue cvinat be constdc red only of minor benefit a yw hut eoncluJed.

. Jay Enl«. District Superinumkni

undup PubUc School*
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RECEIVED
Comments

Draft E I S crp o a IQQ7
Bull Mountain Mine No. 1 gtr * IJOC

Meridian Minerals STATE LANDS
By Don Golder

P. 0. Box 1705 ' . -

Bill ings, Montana 59102

Roundup Hearing — September 2"., 1992

Tonight T would like to talk a little more on the

specific advantage of the coal delivery to a rail-head in

Roundup.

First of all I would like to read to you from a

document analysing 11 temporary loadout facilities, dated

January 31, 1992 with a review team of Robert Ochsner, MHe

Oasilva and Anne Cossit, entitled Draft Bui 1 Hounta ins Hi ne

No._ X Temporary Load Out Faci 1 i t ies ft! ternati ve Si tes

Summa ry. summarizing an on site review January 29, 1992 and

faxed out of the Georesearc*i office April 10, 1992. I would

like to read as follows from Site 9.:

The site area Is located to the west of the

intersection of highways 1? and 87 along the Burl

ington Northern Railroad rioht-of-way. The general

setting is a river valley defined hy HigSway 12 anc1

rock rims to the north and the river to the south,

the river valley in this area contains cropland,

low development housing and some light industry

(a greenhouse). The town of Roundup is approximately

one mile to the northeast.

Advantages. Advantages to this site are similar

to Lavina -- right of way ownership, power availability

and water from the Musselshell River. This site is

16.8 miles from the mine, which 1s the closest site of

ai1 cons i dered.
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The difference in mileage between the Mine-site Laurel
and the Roundup-Cushman-Laurel route is approximately 6 1/2
miles of rail line. The mine-site route is estimated to
cost 123 million. To replace the line of the Milwaukee
right of way Is estimated to cost $6,750 million. The

difference between the two rail line costs is about 26.25

million, enough to begin to figure out another way other

than trucking to get the coal from the mine to the railroad.

31-1
producing 1 6PM. * spring producing 1 gallon p«r minute has

in annual production of 525,600 gallons. The cost of

developing a 1 GPW spring Is around a thousand dollars and

tf
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Oraft Environmental Impact Statement

Bull Kountiln Mine No. I

Meridian Minerals

|y Don C. Colder

P. 0. Box 17D5

811 ling;, Montana 59102

September 23, 1992

In Huntley last ntc,ht, t spoVe of an alternate route

for coal delivery. Tonight 1 would IHe to bring out an

alternative solution for the suSsitfence over »ined areas,
bictitowtns or backfill. I ap?redat« the fact that it Is

cost prohibitive to do this.

The reason 1 bring up the Issue of subsidence Is

because of the frecturlng of the overburden that trill
undoubtedly take the spring water down md out of reach for

livestock and wildlife.

to

the
differential would be. Bacfcstowing, If ri

reduce the jubsidencevlOl to 151, which wo

If you compare the cost of real water replacement
cost of back stowing, I wonder Just what

done rIght

uld In turn h*1

to stabilise the perched water tables.

Let's consider the cost fsctors vs. water production in
a suggested water replacement scheme in the Permit
Application, a guziler (water catchment system). A guzzler
consists of a ralfl water catchment apron, drain pipe and

trough, storage tan*, float valve and drin^l
Inadequacies of such a system. If It Is drawn
the permit application, are that in Inch

thcusand squire foot apron will produce 6 7 gall
water, and the storage tan*.

?16.« gallons of water. The

cale

scale, w111 hold

Islonj for

■!S

JIOO.00. A ?0CO

will ccst S?S0O.

collect 3116 gallons of water out of an Inei of r«1n. T

tame slie apron would eoll-ct *3.6?' gallons of wet

innuilly with 1< Inches of rain a year. ]f you could cat
It ill, the cost would be prohibitive for anything e*ce

wildlife.
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Bull Mountain Mine No. 1
Meridian Hinerals

8y Ellen PMstir
936 Tale

BlUings, Montana 5910?

Regarding the proposed rail route from the nine site to
Broadview, U should be noted fcr a natter of public
consideration that the 198* Hawk Creek Fire which burned
148 000 acres of nostly private land. Including the Mine
site, began approximately 9 miles west of U.S. S7 on the
ridge where Meridian proposes to put Its trackage. The
prevailing winds on those late August-early September days
were out of the Northwest. The other prevail Ing win*
dtrection on that divide Is out of the Southwest, and If
that had been the case, that fire could Just as easily have
gone to the Northeast through the heavily timbered country

into Kaifbreed Creek. Trains are notorious for starting
fires. On the Majerus Road Route, with low populate
density and low water availability, one would have limited
means to fight fire. By the time Meridian could get heavy
equipment to the fire. It could already be out of contr
and unstoppable. When the 1984 fire cane off the Eait end of
Dunn Mountain, It was a fireball that sounded like i
tornado and w»s clacked traveling 1 1/8 «11es In a Minutes.
HalfSreed Creek Is «1ready a fire waiting to happen, bui
Meridian locating a track on a windy ridge all but ensure)

something llki that happening. One of the advantages ol
putting the tricks In in alternate location In Husselshell

county would be the higher visibility to ensure fir.
suppression and more water with which to do It. Montana 1.-.-
ilio consigns severe liability to those who start fires. I
would like to find the legendary woodcutters who started th«
western end of tie H*wk Creek Fire. The/ are Still if

h^ Ing. Everyone will knon Mercian.
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State Historic Preservation Office
Montana Historical Society
Malting Addr«M: 225NcrthRob.ru • Helena, MTSS620-1201
Offi«Addi««: lO2Bro«<Jw>y • Helena. KT • [406)444-7715

Sepuraivt 17, 1992

Mike D»SiKi

Environmental Specialist

MT Depi of Sute Linds

Capilot Station

Helens. MT 5963)

RE DEIS - Meridian Mineral* Co.i Bull Mountains Mine So I

Dear Mr. DiSiWr.

Thank you to ihe opportunity to review the dnft w

Oar comnKnu witb respect to cultural

RECEIVED

SEP2 5 1992

STATE U\nud

in>p«a .uterneai for ihe i

e planted below yodcr m, ^p o ,re planted below yodcr m, ^paraie

ke»dinp-ihe proposed railroad corridor tod all ointr miaiui-rcUinl aohniiei. Tin reflect* (he ha t
the nil ipur h* been ihe lubject ol preview review br our offia and OSM punuam lo 36CFR800 the
federal rcfubuom Impicm-ming the National HBWrie PteservniDO Act. Form., review and coasuiuiran
imoni DSL, OSM. and iJm office on ihc wrwy of ifie mine plan »/« hit noi ki occurroJ tactc/orc,
Wtautfvc DEIS coounesu and input on nih.ir.il roourm In ibc Iramnwrk Of wrvey omuk and
laolu, die lifnJflciBra, inpxu, etc tauno. be ottered at lUt line.

Propoaeil Rail Spar

In reviewiai our on rife* on thii praje«,« bu«t thai a toul of 31 wliunl roomac propenio **.e
WeaiJlol u a remit of ibc Intensive mrvrj work attain Uk rail eamdoi. Of thb total number of me*,
thi» office concurred «,ib OSM Uui four hiiione tiut did aot nect National Riiutef clitibiliiy aiwrii
«d that o« hu.oric bom«-e*J »Pr«<cd etiiibli .ader ■ tea>t N.tioml Rctfucr eUfftthiy c'lerwn ^
THii homoiead truy .bo be fbund to meet oihci Natloeil Rep«er criteri, o«r fgnher Inmtljauom
have occurred. The eltjiliiliiy of the remitflin| 27 ma ti wnrewhol. pending luniUi additional
tavoiiptioM. Tbt* work mil iodudc lubturfKt tntini it the IS prehistoric .rch.eotojiQl site* (one
witn an hutoric component) ud additional remrdjt.oft/arthivil roeaTch at the 12 hiiione liies. Our
curreai ondcnuntliDi of Ibe Malta of ailtonl resounx lutias in Uw rail corridor k ihit ubUI tuch

addliiofUl wrk b earned oil to reft* mohwui o/ ,itc eUpbfli^, u«« s a toul of a tita wokn caa
be (UMidemt pwcoiialrr cbpbk tx ibiu| m ibe NiimuI Repuer of Hiiioric Pt^a Sumraarj
lutetneou apparini m the DEIS do not ajfrapond wiU ihb. and dbcrepando *«re noted on pp I1J-S0
and IV<1 it lust in lenm of loul nutnben. Since th* dbcuuion on p.IV^l concerns the 24 silo that
will be adwsely affected ty railroad construction tad opeuiion. this lov.tr number mij rencct the but
thai impjeu are doi opened at the other tour potentially eligible liiv. la coniunttion .iib OSM thw
oflk« can adilreu effect and propowd niiigttive aicasme* iftei tile liininanct lus been determined
blkMfcif the prowdotes of 36CFRKXL If leti.n, or aich.nl man* dcmoniluiei .)u> a»y of the M
file* do doi poueu liioificani hiitoric auocutions or hive no potential to yield impofurn archjeolopal
Hi no ipedal minjjiion efTor mid be warramed.

One tsiite identified dunnj

wide survey width and whcihel

u--» of Ihe nil corridor iur.ej roneei

comapond^ with the aniinpneJ ■_, _

Utc railioad, iuJiiory ind vuual intnuloM ind oihet ind.fcct impjns upon iUnJine hmodc Mrwciurei
and propenitt with tnditionit cultural values.

the adequacy of the tJO-foot

of environmental impJC< from
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DEPARTMENT OF COMMERCE

LOCAL GOVERNMENT ASSISTANCE DIVISION

STATE OP MONTANA-

4 1992

September 22, 1992

Mike OaSilva

Environmental Specialist
MT Departaont of State Lands

Capitol Station

Helena, MT 59630

Dear Mr. DaSilv&;

The Montana Coal Board at its »eeting held In Billings on September
19, 1992 took official Board action by unanimously passing a motion
•tating the Board vouid take no position on the draft EIS for
Meridian Minerals Company's Bull Mountain Mine No. 1.

Sincerely,

urdc A. Campbell

dminiatrativ* Officer
ontana Cos 1 Board

#u
off'

mm

M

Ii. tor mm Uk P,opo«<l Mio< Aid M Ik Pnponl RilUua Sp.,. n ll

y to- tte N.iioiul Rt|iiicr IW Mr»!«. ro rauika.1 Niriw Amtra. olniici. A. Ht EIS
^r Kta*! I d to ,« TO ik, u. ra laill

ucn.ira.rt In mdec 10 uv,

i Inpjtn. uMaaiiai cbi.I

ucjucokwal propmlc 01 E.
l

lorl IkU xxt thouU tu

He ip«uk i.cp> utcn ,M ir« r

ho- ifflfoof mi|h< be .raided or irairt. and dcmoni.riK ibai wm

nJ Ukl. inpxu 10 .n; p.».Mc Naiunil R>,o.« cl.rbk prnpcni
n. iiudv hu. occurrrt

k lit pm,ca areu

rropoaod Mian Area
to aara mm Ikntira
f A

.rran.ory of ik nil ,p» torn*.,, no bnnl ,

aaojuacy of jucvey mcrbodi and nvenac noc hai that been any cnuuluiton to dale about anticipated
aui.tbantev Jul(tn| onl, b, Ike nnoi> ..mnure ptesemed on pp.lV*l-«2 of ma that ma, be
dtaivbed dnnn| mine cotuiructioo aod operatioa. ibc re*kw and compliance ptoccaa p.omucs to be a

T d thai the role, rapons.b.liita, aid nmctrame ol tod
l li

| in cotuiructioo a

acn,.n, one. To laol.ute ihi> proor p

aaenc, be made caplldt mih rtprd ro coordlnaimi deienn.naiioni ol elipbilit*
raomnraded nutiption plana. putntarly II rhete are anulh U0» propen«k

nine atea u luted in lha dnn document.

71unk you lor tnc opportunity to oommenL

eflea and

tend Win In Ike

34-3
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Wonm/ty, of Hye

Er.virenmer.;»l

Ca?l--ol ;-.a;l
H« L.-.J., HT 5

r.; of Sta'e La"d

SI? 2! ;i;Z

Dear Mr. DeSllva:

This Commission has reviewed the Draft EIS -for Merld'a
Company Bull Mountains Mine No. 1. and we are i
conaensua with the estimates of socio-economic impact.

Hlnerals

Ceneral

F-33



SEP 2 5 1332
2116 Virginia Lane

Billings. MT 59102

September 22. 1992

Mr. Mike DaSilva

Environmental Specialist

MT DepL of SUU Lands

Capitol Station

Helena, MT 59620

Dear Mr. DaSlvi:

1 aupport the development of the Bull MounUina Coal Mine Project. The
project bit undertone extanaive environmental and socic-eoonomic review. The coal
to be mined offera a unique energy reaourc. for the State of Montana. The higher
BTU, lower lulphur content of the coal providee an environmentally superior fuel for
many energy oeeda both within the State and in the unrounding region. The joba
that would be provided by thii mine are badly needed in eastern Montana.

The aodc-economic impart* of this mine need to be aeaessed in terms of the
natural need for growth and change in western communitieB. The idea that socio-
economic impact! mult only from growth in the economy ia ridiculou. and a short
sighted way to approach the topic of socio-economic impacta assessment. Western
communities have alwsys undergone growth and change. That's a characteristic or
our region. Mining also has played an integral part in the culture of the West
throughout ita entire history of European settlement.

One needs only to loot at the devastating sodo-eoonomic impacta of economic
stagnation which hss occurred in the State of Montana during the past decade, with
families being wrenched spart as children and neighbors have had to move out of the
region in order to find jobs, as schools have been deteriorating or doling down Tor
lack of an economic base to provide the funds needed, and as health care has nearly
vanished in many rural portions of our state, to realise the real impacta of the lack
of economic development in Montana.

The notion that growth and change ar« not a normal part of life anywhere, let
alone in the Western U. S.. is a recent peculiar notion developed primarily as an
expedient to halt energy developmenta by those who are in a privileged position
regarding the status quo. Masquerading as progressive, this no-growth attitude is
a profoundly conservative approach which would exclude opportunity for others while
maintaining privileged status for the few. for whom the status quo during this brief
moment in history appear* to them to be the eternal order of things, and the way

things should be forever after.

,o, L«- RECEIVED e
ch.dron, m 69337 SEP28B92 fjjf

Ra>, aX.ll IMit.HMIt.1 STATE UNM

Dear Fir. DaSilva:

Our names jre Charles and Parbara tropp. Ue bought the land ne-<t the

the proposed mine *ite September, 1337, 5e-:t 13, township 6 North,
Fange 26 East, Tract* S9 *nd 60. The purpose for buying this plot of
land was fcr retiring, building « home, enjoying the beautiful
-.renery, obwvinf the wildlife, and relaxing In the peaceful
tr ' itv .,, the m.-untain*. This particular plot w«s our choice

,tf,« abandon m,n.n? and the . no-1 ea9. that we would only

ll'vl nc.ghCor, ->n t** «M •»<»* *< ■»- w« «».**" th«« •*.****«" *t

We received the EftylrepMft***'^^•JJ^^^^JtJJntJ**?0***
trying to retire ther* now.

alp ouftLITV— Coal dust is a major problem, no matter ho- *uch i

MW^«TASlS«S%A'a2rtffiS |38-1
packing the property constantly.

now be unable to even get water (or a well.

:i^\iriz™i--:z ffiS'5 Kj^srs srczs/s t, |38_
B.:,o,e of none »nd th< (lUrlng ol Us t.rra.n around our pr<v.r«y |

TRAFFIC-- Th. SSU ol t«f«« >»■' -".{ »• ":""'r !*£Z?-J? |3
Imuurl the cc*l, ^. will Oe experiencing » constant <»r»v»n c-« ,1

U*,^"to naul th« co,. tro. th. ..... ttM -" W"»M "'■« "'•'I
.q.il to HvlKg on . bu.y hlohwy, th. .««l r.a.on we CtlOlC. thi<

ainsatr ^ttarsrrjsys etx -, |38-5
only increase the noil, and vIBrat.cns. On. o( our 1ir«t
eon.ido-ition, uh.n u. look at property is to nl • >"'i th.r. »r« M

railuay* near by. . »

On p,o. 1V--11, it •«•«■• W "• tn.t our rWlttBiKll would Oct.cor
that th. 4I0O (..t stated. u.'r. not only concerned with the notM Wft-fi
levul but with th. vibration l.v.ls tro» the unO.rorcund minmj JOQ Q

activity. I

8~4

Mr. Mike DaSilva

September 12, 1992

PagB two

Clearlr
should be made to handle development in the most

Dour'" Richardson, PhD

2116 Virginia Lane

Billings. MT 59102

1 know ,.ploy».nt is a Dig consld.rat Ion but w. f..l that th. quality
of lif. for thos. who bought prop.rty or owned prop.rty in th. ar.a 1
b.i-g d.nied and lonor.O. It s.emi that big companies o.n.rally ha».
th.ir way b.-.us. of th. big bucks, "hat considerations hav. be.n
_-j_ ,-..„,..*,.,,.„ *hr,« of us who have th. unfortunat. fat. of being in

. big bucks. What consio.rations nav. ucim

f us who have th. unfortunat. fat. of being in

r.n.id.r.0 this prop.rty If w. had .v.n suspected

•thing HI., this would b. coning along. At th. ti.. of th.
u<? uC'ul d not have

so.ethino 111. this would 0. co.mg along. At th. ti» Of «n.
purrh.se w. asl.ed about th. possibility of th. .in. b.in, r.op.n.d.
u'n we-. l.d t: b.li.v. that th. «in. had t>..n abandoned an3 that
;!n,n, th,r. v», no. at all lil.ly. Th. ar.a .round th. sit. ,h.,ul
B. .n°lud.d In th. plan and th,,. ,n thl. ar., should b, r. >-P«"«-
in so». »*y. It II not lair to d.stroy p.opl.s dr.ams, htpss, y..r

of laving and labonnc without seme cons id.r at ion.

I h.ve two children who are growing up in Montana. I would bke a future for
them and this State in which young people might hop, to End produebv. •■fPl")"™[
in some 6eld other than as a servant in the tourist industry. I urge that this project
be ""led to go forward for the good of th. Stau of Montana, and to provide some
hop. for devasuted rural communities «U.wh.r. throughout this .u« and region
^progress is po»ibl., and that their future are not doomed to a roo-lik. ex.st.nc.
in somebodys else's concept of what the American West should he.

Sincerely.

Sfnc.r.ly

Charleft and Barbar

101 EastbrCtok

Chadron. NE 69337

<
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STATE LANDS

HONTLEY COMMUNITY CLUB, HUNTLEY, MT 39037

September 23. 1992

Dennis Casey, CoB*issloner

Kike DaSUvs. Environmental Specialist

MT Dept of State Lands

Capitol station

Helena, KT 19620

RE: DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR MERIDIAN MINER

ALS COMPANY'S, BULL MOUNTAINS MINE NO. 1 AND HUNTLEY LOAD-OUT

FACILITY.

Dear Mr. Casey:

Th« Huntley Cosaunlty Club/Envlronaental ConBlttec would ilka to

request of you a 30-60 day extension on the coansnt period for

this docuaenL

The reasons for this on;

1. He ore a local grass roots group whose Bain concern until

1990 was taking care of the Barkeseyer Park. Sine* then.

Meridian Minerals Mas allowed by HT Dept of Stats Lands to

use this Coaaunlty for Its temporary load-out facility.

Shortly after the load-out was In operation the HCC/EC was

forced to address the concerns of the Huntley Couunity ■ml

surrounding area, regarding the load-out.

Since tha Conaunlty of Huntley Mas not on the original list

of coBvunltiea to even have a scoping Beetlng planned for

it. this Covaunity had to go to the HT Dept of Stats Lands

and request a uectl.-.g. which was held after the closing

dates to even consent. All ready this Comunity was being

treated as a write off In this project and yet has the nest

to lose In its quality of life. Because of this seetlng and

subsequent Meetings sponsored by the Huntley Cobs,unity Club

the Draft EIS that wu supposed to be out In the Fall of

1991, has now Just been released. A WHOLE YEAR LATER!

Since this Conutunlty Group does not have the expertise at

our disposal, that both Meridian Mines snd MT

Lands does, we wonder WHY we are expected

document in 30 days. We are sharp, but not

39-1

39-2

39-3

,e expertise at ■

MT Dept of State

to sssess this I 3Q-4
that sharp! | °* ^

Robert Knickerbocke

f> 0 Box 81

Huntley MT 59037

September 24, 1992 RECEIVED

SZ? 2<] 1932

MT Dept

Helena .IT 59620

tal Specialist

f State Lands

As a member of the local go

and quantity of our citizen

rnment that over see's the safety

water, I'd like to make a statement;

y pp

price. We the board of directors, take this job very seriously.

Over the last 2 years we have taken much needed steps to insure

the quantity and quality of our water.

We have applied to the state for a grant for well head protection.

We feel that it is very important to know what could and/or may

contaminate our source of water.

iency study and recom

mined that we have 4

ended improvements, In the study

iiti th b d

Is the most critical. This calls for a new well and pumphouse.
A new well and pumphouse 'must" be installed to provide a

second source of water for the town, which is a MDHES require

ment for small community water systems.

Includes the looping cf existing deadend lin-s, adding mainline

valves to the existing system, replacing 2 fire hydrants, and

adding 7 new ones. This will provide the necessary circulation

of water in the existing system and provide the back bone for

fire fighting protection to the town.

Would install a new 100,000 gallon elevated storage tank which

would increase the domestic water supply and provide complete

T°

For these reasons we are requesting an extension of ti«e

for us to be able to find the experts that can help ua re
view this document so that our comment* nIU be valid cox

Bents and will stand up to an appeal, if needed. We think

this is the only fair thing that you Mr. Casey can do to

■ake sure that our Comaunity is Just not railroaded Into a

load-out facility that Is only being placed here because Mer
idlan Minerals doeent wsnt to spend the tlae nor th* Boney

to address another site location and its impacts. To date

this group HCC/EC does not feel that the Montana Envlrotunen
tal Protection Act has been adequately addressed.

Steven H. Erb, Pres.

|39-5

The district has already spent thousands of dollars and many, many

hours of donated time on this project. The engineers have-
estimated the cost of improvements at S700.000.00.

I have given you some of the information of what tha District is
planning. Now I'd like to voice some of my concerns.

What concerns me the most is that in Chapter V of the EIS the l*r\
one local government that directly over sees" the quality and 140** I
quantity of water for the town of Huntley is not listed. I am

talking about the Huntley Water and Sewer District.

■ we were contacted for consulation and coordination, some of

I'm concerned about Meridians 30,000 gallons a day well. The final!

«t:»£t~«^;aj\;f$2£;,i is not t"'u""- h°- wui |4o-2
I'm concerned about our projected 1993 mid-season construction. a

depending on our ability ito get funding. How will the expected

increase in traffic effect the people snd streets when they have UlO—^
to be detoured around construction? "

There is only approximatly 98 users on our system at present.
Because we have so Eew, we have to charge these users more. I'm i->

hopes that with the improvements being planned, more people will
move to Huntley. We already have beauty, with the load out located
in Huntley 1 don't expect to see many new hook ups. If anything
the odds are that we'll see some disconnects. We found out when
Meridian was in town the last time, that ve can't depend on them
lor much financial input. As a district we are impowered to

request a tax if we are unable to meet our financial obligations.
In this day and *ge when every politician tries to add a new tax
at the dcop of a hat, I'm dragging my feet. I don't Vant to levy

a tax on someone who is a i of a mile from our water main, simply

because they are in the district. We can not loose "any" users.

40-4

To sum up my statement I'd like

I would like to see an extension
say that the EIS is incomplete,

the study. |40-5
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MERJDIAN
Minerals Company

September 30. 1992

Montana Department of State Lands

Attn: Mike DaSilva

Eav uonmenLa! Specialist

Capitol Station

Helena. Montana 59620

OCT0H9S?

RECLAX.Ai.0N DIVISION

Draft Eovirooo

No-1

■ntai Impact Statement (DEIS) for the Bull Mountains Mine

Mike:

I am writing to comment oo the DEIS for (be Bull Mountain! Mine No. 1. My concern

is focused on certain language regarding failure of (be proposed mitigation plans. I

object lo such commentary and am requesting that all references to mitigation failure be 1^ -» _ j

removed throughout the DEIS.

an is approved, then lawful mitigation

: and Underground Mine

raonot be attained, then no mining

lUnce (approval or disapproval of the

rversible and irretrievable losses in

As the Department is aware, if the permit spplkat

is required in accordance with the Montana Surfat

Reclamation Act (MSUMRA). If such mitigation

permit would be granted from MDSL. In either ii

mining permit), the commentary which declares in

the event of mitigation failure is not accurate.

If the mining permit is approved, then MSUMRA requirements must be met and

therefore the DEIS commentary regarding mitigation failure is in conflict with the

approved mining permit. If the mining permit is not approved then there are oo mine

impacts.

The DEIS includes a statement in Chapter II, Subpart A, item 1 (page If-1J and

Chapter IV, Subpart A, item 1 (page IV-I), and both accuratery present an assumption

that an approved permit application 'is in compliance with MStJMRA and other

applicable Sute and Federal laws*.

41-2

September 30, 1992

Kike DaSilva

Environmental specialist

Capitol Station

Helena, HT 59520

RECEIVED

STATE Wws

Dear Mr. DaSilva:

As • retired, life, long resident of the Huntley community,
I sm totally opposed to the proposed Meridian coal load-out

racility in Huntley. Sine* the public hearing held in Huntley on
September 22, 1992 was not a question and answer session, perhaps
you can answer some questions regarding the draCt E.I.S.

1. Air Quality

In ' st paragraph in Chapter III, Page III-6, the agency!

vould lead readers to believe that monitoring was done at Huntleyl
during the temporary load-out in 1989 and 1990. It is stated

that the maximum 24-hour PM10 concentration was about 4lug/w3

with an annual average of about 14 gu/m3. since no monitoring
vas done near the load-out site during that period, how can these!
figures be used as fact? I

hour PM10 concentration {37.6 ug/m3) resulting from the operation
indicates that the degradation of air quality would occasionally
exceed the allowable PSD increment by out 1.7 titr.es, but PSD

perait requirements would not be applicable because the estimated
particulate emission would only be about 12 tons per year. Was

non-existent monitors? Through the duration of one load-out in
1990 there vas enough emissions to nearly blot out the street

lights. What should residents with respiratory problems do
during the duration of this project if approval is given?

42-2

42-3

2. Noise ■Ii

lnstalled to minimize fugitiv

system remain operable di

Is stated that noise gen

How can this

system remain operable during freezing weather? On Page IV-42 itl^O A

ated during the load-out operation V^^ ^

MDSL September 30. 1992 Page!

Therefore, I am requesting removal of certain language regarding failure of the 14 1 "
proposed mitigation plan which is found on pages iv, 11-6. .V-20, IV.23, IV-32. IV-55.

JV.85,1V-87 and IV-89.

Hike DaSilva
Montana Department of State Lands

September 30, 1992

Page Two

Sincerely,

Robert E. Ochsner

REO/lgb

would be noticed by Huntley residents and would occasionally be

above acceptable levels recommended by E.P.A. The noise noticed

by Huntley residents is an under statement If I ever heard one.
During the load-outs in 1990, the noise from dozers pushing coal

onto the conveyor belt and train locomotives moving enpty and

full cars, blowing their whistle with each move, along with
diecel exhaust and coal dust made It impossible to leave windows
open during summer nights. It was also impossible to get a
decent night's sleep even with windows closed.

The agency admits that both air degradation and noise levels!

vill exceed some standards, bo how can they stats that the impact!
to the Huntley community will be minor?

3. Recreation

Page IV-51 states that recreation opportunities and quality

in Huntley would be impacted from coal dust. Yet the agency

Do you also conclude that breathing coal dust when exercising an

doing every-day activities is a minor impact?

In regard to the nis-quots by Tetra Tech which I mentioned

at the public hearing on September 22,1992, the road that I

referred to was not Heath Street but Old Highway 10 leading

ing, biking, etc.

4. Transportation

LOS reduction at the intersection of Heath Street and Highway 312

East, and at the entrance to the load—out site, the deterioration

of the roads, especially Highway 312 East and Heath Street.

42-5
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Kike DaSilvs

Montana Department of State Lands

September 30, 1992

Page Three

Why wasn't there sore consideration given to alternate haul
route, ,vay fro- already congested roads?9 There ca"n £no doUar
Mount pl.ee on those that will die or be .aimed due to the
trucX-rclated accidents caused by this needless haul route.

I can only hope that you will taXe the concerns as .yDr..»ri
by people of the Huntley community seriously and not permit the
load-out facility to be placed in Huntl.y. permit the

Sincerely,

2-10

Jaaei V. Pope

Dinnls D. cas.y, Co«aisiion«r

Northern Plains Resource Council

septeaber 16. 199!

the peraitcin? process ard I would like to coiinent on that subject.

some art gcod, tut many are not dependable and either dry up °r|*

freeze up at different times of the year. I

1 f£dli2e that the pi"opos ec timing operAtlons cou Ld hav^ in I

lBpacc on some of these sprincs. After looking over tn* plann»dl
pi:ir;irion measures I'n not so sure that would nc: be a blessinq.l
Ar.yonc that says springs are a no pamtenanc* dependable supply O-l
wd;er hasn't tried to utilize the majority of the springs m tne|
Bull Kountains. H:tigation measures like horizontal drains, deeper!
wells, etc. would nost likely give ae a nore dependable water|

have i h'-'nch t.ia: after Mining hea ecsurrtt! : = r >(m year's wt will

I svp^or: Alternative »1 i.t the DEIS. Let' s q*T. t.ie p$o]*c~

The Bull Mountain Landowner's Association, an affiliate of the Northern

Plains Resource Council (NPRC), feels there are serious problems with the

permit application of Bull Mountain Mine No. 1 as it is currently proposed. In

light of this fact we have developed a list of conditions we feel must be

implemented if the mine is to be permitted. These conditions have the full

support of NPRC.

MINIMUM REQUIREMENTS

FOR PERMITTING

THE BULL MOUNTAIN MINE NO. 1

1. Realistic bonding and a permanent trust fund to restore water resources likely

to be disrupted by mine subsidence both on-site and down through tributary

drainages.

2. Realistic bonding and a permanent trust fund to stabilize slopes and control

subsidence-caused erosion

,, ^"-

3. Disapproval of interim coal hauling to Huntley as a threat to public safety.

Require coal transportation from the outset to be by conveyor, built down

Halfbreed Creek to Roundup and then by a common carrier rail spur built from

Roundup along the old Milwaukee right-of-way to the mainline at Cushman.

4. A stale-of-the-art covered tipple for the coal loadout.

5. Formal notice given to interested parties on development and revisions of

permit requirements,

Persons interested in adding their support for adoption and enforcement of these

mine permit conditions please contact the Montana Department of State Lands,

Capital Station, Helena 59620 or the NPRC office at (406) 248-1154.

Sincerely,

Jeanne Charter

BMLOA Secretary/Treasurer

419 5uple!on Building Billings. WT 59101
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Capitol S

Helen*, HT 59620

September 24. 1992

RECEIVED

OCT ° 1 1992

Dear Mr. DaSilva:

I'm writing in response to the draft CIS released earlier this
month by your office. Let me start by saying that I An 100 percent
in favor of the Bull Mountain Mine Permit. 1 have been employed by
Meridian Minerals in Roundup since April, 1989.

I cannot say enough about my work experience with Meridian. They
are a super company to work (or. They wake promises to their
employees and to the community and they follow through with them.
Meridian helps make Roundup a better place to live through their
many grants and donations. You have no idea how much and how many
different organizations they support in this small town. Whenever
possible, we buy supplies locally, and keep as much business as we

Meridian ii more than willing to work with the community on any
roblem*. If the local staff can't solve the problem all I hav« to

. th, then g

benefits taken and when got down to twelve ho
wonderful to work in the caring, open environment Meridian
provides. It has been over two years since 1 had bypass surgery and
still working.

As of August 31. 1992, I have received 438 applications fron
Montana alone for the jobs this nine will bring. These jobs will
provide the opportunity to keep our community alive and growing.
I only hope others have the chance to exr*«""nce what * have

0-1,0

RECEIVED

OCT01193Z
STATE LANDS

UocJ [JciM
a
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SALLY ARMSTRONG. M.yw

City cfJtpundup

Montana

cM.ot\tsu\a

RECEIVED

0CT °2 1992

STATE LANDS

September 16, 1992

Mike DaSi1va. Environmental Specialist

Mt. Dept. of State Lands

Capitol Station

Helena, Mt 59620

RECEIVED
Mike DaSilva

Environmental Specialist

HT Dept. of State Lands

Capitol Station STATE LANDS
Helena, MT 59620

Dear Mr. DaSilva:

In the DEIS it is stated that "impacts to public sector fiscal
conditions from mining - related activities would be minor and
beneficial over the short term." over the life of the mine I
believe the economic benefits to the city of Roundup will be far

from minor. Your assumptions on local hire ratios and how many
workers will live where, are arbitrary to say the least. No one
can give a definite answer as to who will live where or where they

will come from. Simple logic tells me that 300 well paying secure
jobs, fifteen miles from Roundup will have a dramatic positive
effect as time goes along. It seems reasonable to assume that over
time our proximity to the mine will encourage workers to live here

and also aid in the logistics of the mine operation.

In a town with the stagnant economy we have endured for the
last few years, any increase in the economy can be dramatic, our
taxable valuation has fallen to 1.5 million and remained there
since 1988. We see nothing in the future to keep our valuation
from continuing downward without this project.

Overtime, I believe this project will have a very strong

beneficial impact on the economy and fiscal condition of the City
of Roundup.

I urge you to approve Meridian Minerals proposal under
Alternative 1.

Ellen J. Lee

Clerk/Treasurer

City of Roundup

47-1

Mr. DaSilva,

The following comments address the Draft Environmental Impact
Statement (DEIS) for Meridian Minerals Company Bull Mountains Mine

Technical ftdegu

1. Table III-3 and Appendix E; Table E-3-7. Who developed the

criteria used to determine which springs were of "high, moderate

and low" importance to wildlife? Who actually rated each spring?

This information is important if one is to judge whether or not the
system used will adequately protect wildlife values.

3. Page 111-22 paragraph 1, 4, etc. Throughout the sections on ■

wildlife and vegetation references are made to the "western portion I
of the area." Hhen referring to the western portion of the . -. MQ—O

are you talking about the western portion of the life of mine area F
or the western portion of the area which also includes the railroad |
' ' 111' -|J nllll'!1right-of-way?

4. Page 111-44. One of the maj4. Page 111-44. One of the major recreational activities which!

takes place in this part of Montana is hunting. In 1991 4134 deer I
hunters alone generated 16521 hunter days of recreation in hunting tAf% a
district 590. Although elk hunting with a rifle is controlled by p»v7~4
permit any individual can archery hunt and in 1991 130 elk hunters I
generated 871 hunter days. In 1991 762 turkey hunters in I

selshell county generated 2235 hunter days. The importance of i
hunter recreation to the local economy received little recognition I
in this document.

)-5

149-6

(,$70 /yv
• 0 &ff

Sapteafccr 30, 1992

Dcparuwnt of Stata Landa

5TA7- IAMB

Hi, the Kuss.lsi-ell County lUpubllcan C.ntrai Co=ait.t««, do fwreby

90 on record is beinq in favor of eta 3uil Mountain Kxna II parait

being jimted.

r,u. /■ e.-.-..-.
klu D. Evans, Chain

support your concl

federal lands and

6. Page A-50-51.

conducted is fine but

of habitats and popula

g g y

ctually increase hunter opportunity.

The wildlife monitoring which will be
what will be done if there is degradation
tions of elk, deer and/or turkeys decline.

7. There is r

subdivisions.

Ln.7

Mitigation and Conditions of Mining.

. 1. Meridian proposed mitigation measures for 42 of 130 existing
springs and seeps which could be disrupted by the mine. For the
remaining 88 water sources Meridian proposed that appropriate
mitigation methods would be employed if monitoring indicated a
problem. Identified below are those water sources which Meridian
rated with a 3 or 4 for wildlife values in Table III-3 but did
not offer mitigation in Table A-3. There should be a mitigation I
plan offered for the following springs and seeps: 52165 rating I
4, 52275 rating 4, 52375 rating 3, 52455 rating 3, 53285 UQ-Q
rating 3. In addition, there should be a mitigation plan for at P57 9
least one water source per section throughout the area.

2. Page TII-22,i. Page Tll-22, paragraph 5. There is a population of sage 1
grouse. Does the railroad right-of-way impact any of the LQ -n
remaining sagebrush areas? If the right-of-way impacts any Wy~lU
native vegetation, aspecially sagebrush, mitigation should be I

of the railbed after \Ac\ 1 -I
Is this an Impact or ™C7 I I

tr
' ,T

F-39

*' J"" ?*"' t"'"'"h 2- "»•' »s the justification for the iA n 1O
number and sue of rock piles being established in the reclaimed K9~ 1 «C
tones?

5. On page IV-4 it is stated that there will be 450 jobs
created and that 75% of the people hired will be from the local

ugrate into the area 7% will 1carea. of the 25t that

If

a % will locat
rural Yellowstone County and C\ to rural Musselshell County.
those numbers are correct it is likely that there will not be a

numbers are low, which testimony given on September 24, 1992 at
Roundup would indicate, there will be a significant impact to
wildli.e from increased subdivision. That impact was partially
recognised in this DEIS on page IV-30. "As human activities
(e.g., mining subdivision) increased, elk would redistribute
their activities for avoidance when possible. Spreading
subdivision, and adding more people, dogs and livestock to
adjacent elk habitat may have a far greater impact on elk

49-13



distribution than raining. Hhen human activities increased tol
the point .here adequate i.olation tor elk would be unavailabl eJ^Q- "|4
elk numbers should decrease." Other species, including muleT'*'
deer and bobcat, will also be impacted by increased humanl
activity.

E »ppendi* B. Cumulative effects. There are three major
developments taking place in the Bull, which have or Will have
an affect on wildlife populations: logging, subdivision anc
mining The DEIS did not acknowledge that a very large area in
the Bulls has recently been logged and that there are numerous

acres which will be logged in the near future. In the shor
term these timber sales will greatly reduce the availability o
secure habitat in lands adjacent to the mine. » secon
cumulative impact which was not adequately discussed was th
increase in building on 20 acre tracts and the increase
potential for subdivision in the Bull Mountains. The documen
mentioned the Hidden Springs Subdivision but it failed 1
recogniie the significance of habitat fragmentation in the Bull
and the impact to wildlife and hunter recreation from increase<

subdivision. » check of an outdated land ownership map fo
Husselshell County (1982) indicated a minimum of 35 section
have been subdivided in Balfbreed Creek, ooulding Creek, an.
around Roundup. In addition, there is a new Subdivision, Ceda
Ridge, between Roundup and Billings, and land being sold l
Goulding creek. The cumulative effects of logging, subdivisio
and mining on species less tolerant of human disturbance such a
elk mule deer, and bobcat will likely result in a degradatio
of habitat and therefore a reduction in numbers of these specie

for the life of the mine.

Many of the mitigation procedures outlined in the DEIS wer
satisfactory and should help maintain wildlife populations. A
impact which the mine will be partially responsible for and fo
which no mitigation was offered was subdivision. Subdivis'""
will have the most profound short and long term impact
wildlife and hunting recreation. The MDFHP would -

idian to take the mitigation proced

19-15

wildlife and hunting recreation. ine nurnr wuutu =•>■ »

Meridian to take the mitigation procedures proposed one s
further and aggressively work to.protect wildlife values
hunting heritage in the Bull Mountains. These values could
maintained by placing conservation easements on land owned
Meridian and additional ranches at the headwaters of Fatt
Rehder, Railroad and Pompey's Pillar Creeks. He would encour
Meridian to work with the MDPHP and local landowners
establish an area around the mine site which is protected f
further subdivision and where the habitat might be enhanced

wildlife.

49-16

YELLOWSTONE COUNTY WEED CONTROL

September 29, 1992

Hike Da Sllva, Environmental Specialist

Montana Dept. of State Lands

Capital Station

Helena KT 59620
oct c? ]m

STATE UUf

BE! . BOT,;, MOtTTtTlMM HIKE *EED COHTEOL

Dear Mr. De Sllva:

The Draft CIS and the public hearings of the Bull Mountain Mine /l

covered most of our concerns. However, with the growing noxious
weed problem in Yellowstone County, (as wall as the entire State),
we would like to have the Col lowing added to the perait, and

accepted by Meridian Mineral Company.

1. ■OXIOOi WEED XAMACEMEKT FLAM

A. A Noxious Weed Management Plan vlll be subnitted to

the Yellowstone County Heed Board and be updated

on « yearly basis. This management plan would include:

The railroad spur.

The loading site In Huntlay.

Any other site affecting Yellowstone County.

All control measures will be identified.

Chemicals and rates will be identified.

Data of application if chemical control.

Mapping of Noxious Weeds will be updated yearly.

51-1

sen. Acting Supervisor

MT Dept Fish Wildlife & Parks, R-S

11

RECS1V59

OCT °2 1932

STATE LANDS

Tt: Hz. Mike Desilva

Frsm: Ce.-ims Johnson

320 2nd Street West

Roundup. Montana S>ot;

S«ft<"r.ber 29.1

Dear Hr. Desilva,

Raving been a lifetime ceaidenc of Klein and Roundup. Montana:

being a property owner in Roundup and HussetsheLl County, having

lived around Mining and Miners and near Klein Mine, during times of

lull ells

for then dust problems from Meridian, that any small change in our

traffic and in the upper «qu*£ers ot in the ■esthetic beauty of th*

Area,is much out weighed by the benefits and jobs.

Dennis Johnson

FROPOBED 1PLI. HOUKTMM MIME tit

2. lAILJtOM COHfT>OCTXOM

A. All construction equipment will be it«aa cleaned just

prior to taking it to the construction site.

B. Source of Road Bad Material.

Ballast must be staaa cleaned to ba noxious weed

seed free, or coae frun a certified noxioua weed

seed free sourca,

Other fill naterlals will come from a noxious scad

C Ties, rails and other hardware will be new, and the ties

will cone fro» « source certifying then noxioua w««d and

noxious waed seed free.

3. BCNTLET LOXD COT SITE

A. All materials used will be noxious weed seed tree.

a. All used Bachinery will be steaa cleaned just prior to

work.

4. NO1IODS SEEDS 1H COHSTROCTIOK AREA

A. All noxious weeds in any construction area will be

sprayed prior to any construction.

nanmn

51-1
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STATE LANDS

All ased vill b* noxious vaed ...J fr««.

All «qulpa*nt usad for raclaution wort will be staaa

Control of noxious weeds on ibandoned rail bad and other

rights of way will ba in affact for a ■inl»ua of tan
yaar*.

Wa will raquira ■ noxious w*«d bond of a ainisu* of

y () wh 1 ch i, 11 ba heI

for a pariod of tan yaara after reclamation has «nd«d.

will inspect all sites at the and of reclamation and at

also iajsedlately prior to bond relaaac tlaa.

an inf
ahaad

estation fron becoming

51-1

ED KIRSY, WEEO SUPERVISOR

County surveyor's Offic*

EX/jlv

pe: (1U

LHVI\MEE0\oUIUini.DOC

A~ m- *.■**-,

A~u» A
„•.„»-, — &-*1 *"'

>. u™, /*-""*< -■"■*- ***

fj**~ *~~^ff
r Js***J jjo"""
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Alan Olson

IS Halfbreed Creek Road

Roundup, Montana 5307;

Septcaber 21, 1992

Mr. KUe DeSilvs,

Montana Deptrtaent of State Lands STATE lA^DS
Capital Station

Helena, Montana 50620

Dear Sir;

I is writing in regards to Meridian Minerals atne per*it for the Bull
Mountain Mine II. As s resident of the Bull Mountslns. and aal a
■eaber of the Bull Mountaina Land Owners Association, I Mould
encourage you to grant Meridian Minerals the perait they are seeking.

For an individual to say they have no concerns as to possible
hydrologlcsl daaege fro* this fining project is to say they are not
well lnforaad. However the Mitigation plsns worked out between the
DSL and Meridian on possible hydrolofical impact and aine reclaaation
as proposed In the draft EIS go a long way towards relieving any

concerns I »*y- have had. In the past, while working for a xajor oil

field service co.pany, I have worked for Meridian on nuicroui
projects and I have seen few companies as dedicated to environnental
concerns as this coapany . Heridian consistently exceeded the nor*.

As for the people in your deparlacnt, they have always been

forthright, honest, impartial, and although we don't always agree, a
pleasure to work with.

1 ii looking forward to your department approving this pernit as soon

Sincerely.

Alan Ols<

&)

.

w^J /'/f F-41
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DEPARTME>fT OF

HEALTH AND ENVIRONMENTAL SCIENCES

WATIR QUALITY BUREAU

STATE Of MONTANA-

RECEIVED

oct o 5 mz

DIVISION

lull Hot

CIS la i

Fig* *

IV-1)

\m following CMMnti on th» draft Itl (or th« M.rldL.n Minarala Coapany

it*in Mlfta Ko. 1. from a Nydroli>)y/w»L«r quillly p«rap*ctlv« th« draft

■th*r qanarat and IndafirUta. Our coananta *r* llatad ImLow.

In the dlBcuaalon of lspecte to ground and surface watar, dewaterinol CC H

la Bentlonad but I have B..n unable to find ln tha draft a I OO ■
dlacueBion of where tha daweterlng watar <jo«». I

Aleo In thLa aactlon tha potential drawdown ln five yaara la atatedl e~ C r*
aa -could be lea* th«n 3 Bile**. What wLll It likely be, in forty I OO~<C

Alto Ln thla eactlon It la stated that after Mining water will I J£C_O
diicnit-,. to *H Draw. Where doee thLa draw dtecharg* to? | OO <J

The WIMawi In th* third paragraph on thle paqa thet *autaaldence a
la not predicted to have a very large Impact on concantratlona of I
Inorganic conatltuente* la not supported in tha cited reference by I _ — .
Tho»paon. Tho-peon (mi] concluded that an average diaaolvedl 55~"4
•ollda concentration of 3,100 eq/L would result In underground sine I

deep overburden ground'

1 doaa not 1 th* Lapecte to ground and iu:!ici| DO
■at at quality froai the sUne devatarlng. operation. Where will tne . CC
puaped water b* placed? Vhat will It* quality b«r Uow will it I Jv
•(fact the quality of receiving water*? | C C

55-
In tha ftrac full paragraph on thla paq* It la atated that "-■
qualitv of eurfaee and ground down-gradient froa the coa

preparation operatlona could be affected by the dlacharg* of th'

bracklah water punped fro. the Had lion Pornatloo.' Thla affect I c r-

snould be anslyied. What la the quality ot the "brecklah* «at.r | OO
pusped from the Hadlaon TorKatlon? Bow will the quality Bf thti

-8

Mike OaSilv.i

Environnencal Specialiat

Helena, Montana 59620

Septenber 25. 1992

Dear Mr. DaSiIva:

the project.

STATI LJ.-JCS

inental Inpact Statenent 'lEISi fo

les II1-331, Mua.elshell County lo
0 and l^fti. Tha On I 1 wniiH»«.a.L --.,

watar ba affactad by tba praparatlon procaaaT What la t

wa.ar quality! At vhat rata will It b« ral.aaa

•uiroundLng aniUonaantT Bow wLll th* dlacharge affa<
ground or aurfac* wataraT

Sactlon d. dooa not analjri* th« Ittpacta to Stat* W«t*r« raaultingl
froai pareolatlen through th. vaate diapoaal araa. Mhat ar* thai

ehaalcal and phyalcal propsrtlaa of th» .uti and what conatltuanta1
■r* iikaLy to ba «oblllsatl by parcolatlnq water? Hhera wLila
dlacharga froa tha cock dralne b*n**tr> tha »•■>.• dnpo.il araa goTl

What ar« th* Ijapacta? Row long will thay paralat?

to ground watar froa diaehargaa throughl —. —

tlon panda? I OO

GENCKAL COWtEHTS

MJ ®fcf?««gS te-.n-d-iVaV.- KVlW'^rXi 'd'A

yStu^to'oWero'ur-cVuVren'.- ""' "° th" '"' '"^"^'^''"t

, kllow that 'M »<fitting 9reatly fr
in particular

« busmen,,, in our connunitv
e-related bu.in lupplie.i

Tha prLaary nunielpal watar aourca for th. town of Roundup la an abandoned!
eoal aina adjacant to tha Nuaaalahalt *lyar vallay. A puap tast of thai
Jaffary sine In 19S9 tfaoonatrated ■ hydroloqic eonnaetion batwean thlal
■in« and overlying fort Union aquifer* <DH»C filae undated). Tha CIS doeel
not addraaa the potential lono. teni lapacta of -lning up-qradlent rottlCC
Onion eoal en this ■unicipal watar aupply. Thla daflclancy csntiot b<l JJ
)uatlfied by the aoancya arbltr-ry 'geographical llaita for tha •nalyaLa'l
aa atatad on pag* IV-J. The potential long terw tapacta of «ininq on tha|
mnlclpal MUM eoueca ahould ba •■■•■••J.

On page III-ll water quality requlatlonB are dlacuaaed. Thla dtacuaeionl CC
refara to national aecondary drlnklnq watBr Btand«rda. »laaae note thacl DO"
theae are pqt, Mandatory lavala. - i ■

It tppaars that thla operation will h«va both a public watar supply and al -. _

public waata water traatmant ayatm. Thua, th... Byataaa will raqutrel 1S*^-
approval fron tha appropriate •uthoritlea. ■ **"w

«f ^^ThdftlC V°u/or JTour -ttention. He appreciate your consideration
EIS. proJ*ct and' *9»ln- ■tronoly urge acceptance of the draft

Sincerely,

alao ba notad that the atora 1

It froa the OepactMnt will be 1

■16

■17

"18

19

Abe Korpeitatf Ph.D.

Maiar Quality lureau

Invironewntal Scleneea DivlaLon

Total of 543 signatures
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United States Department of the Interior £8Z~* "*

BUREAU OF LAND MA>JAGEMEVT

Mr. Mike DeSUva

Montana Department of si

Capitol 5ut .or.

Helena, Montana 19(30

Dear Mr. Dalllu:

RECEIVED

0CT06B9Z

STATE LANDS

al Impact Statement. Tha foltowtng ara Montana tU't eomente.

ipparently. Appendix T wll changed to Chapter Vlll, elthough the I C_O_ A

111 and I~li Disturbed acre figures diicuaiad. In the aum
and 1-1 m

Mm .11, 1-4

irely In i

I-.,.

1 156-2
Acrea of federal coal identified I

Pagee Hi (pangraph I) and 1-* (paragraph 1) do not aoree with the mo |k..C1_ Q
(Figure 1-3J on Page 1-1. 1^^ "^

Fane 1-10. »..

F-iver Round I aale were addreaied In the £13. The- Soeio-IconoeU; SUpp... .ntnl£)§ — 4

Face II-3. Paragraph 1: The etatement In the CIS concerning NerLdlan la* ■■ a r- £\ r-

status is cocteet, but should be expanded upon for clarification. I DO~O

Faae IIt-13. Firaaraoh 1. A portion of the ftehder Creek wae identified U |

unsuitable for euning du« to floodplaina and potential alluvial valley floor* I CC £*
In the lull Mountains exchange analysli I76H UTf sac It jii/i Hl/2 - IwU D
2«.S acres.! ' ' ' I

fig* II!-1). UriafinB 1. since Hi

quality ihould ba addraaiad hara. 3-7

° A-pp

nooendlir A. Page 33. Far* I; After topsoil emplacement, the material will be |

analyied to determine that no unsuitable —Will waa used. The analyse* I
would be perforated on the saturated peate estract. Not all suitability |5f3~19

acid (oraiing auterLil, as e*ntlon*d above, will cequire other Mthoda of

analyaia to dateralne suitability aa topsoil.

i and ■

;£;;;;: |56-2i

Ipaclaa.

liipottant docuinent.

;."" V;J"""°*" "" ll"°' •""""'•"'—""'" 156-22

rage ;i, Table 2 Haadlnq. Kal.tlve la Blstpalled. ififi—2^

not appear to be an, dl.cu.alon regarding threatened « «r«..na.r^|gQ_24

■ .

i

1

Hoe III - I^i k figure (napi would be helpful. s^sf*J— 7^

HaI IV-.ia. Ls»t.Pir.l9JJLab' **hy are the State parcels treated differently? 1R.C& Q
Should the entire rallbed Be reclaimed? KjV O

tlat V'-li, farifltipfi ji Stochpllaa of uterial ahould be Beaded to prevent |pa ,-y

•«•• mum. and to enhance the mention of .oil productivity. |56- 9

Floe Iv-22. Continued tr»n Faqa IV-2^1 Why are these wells being plugged and M/~ /*> -4 /~\

fias V-22. Faraor.ch \, The CIS Statea that water from tha Madlaon Foraati.

dlacuaaed.

should be BBOothed, ahaped, and reclaimed In a HNH to be.t fit with IRb5—1 O
adjacent land uee. Wherever reaeadlng Lt naeeaaary, raw soil should be CD \ C.
anilched to enhance eroalon abatement and aialst plant eatabllahaMnt.

tlOa lY-I1. finar«ph_2t Dlaturbed area* Butt be unaged to avoid iro -• n

..tablfh^nc of noxlou. we.ka. Thl. ihould be a re^lr—nt of the lOD"" I O
penilttlng process.

F*de ;v-I«: What ire tha Iwpictl to vltdllfa fcoa olna.rslated tcuch and Ir-n A A

tr.tn tr.fdcl |56" I 4

>Mt IV-<1. Far.or>ph }:

The la.t sentence reads, •Truck hauling would be temporary during ■ 1- to 1

word ■■■>;.■ i .■ la 7 . •■■ sialejdlng where lt la used In this Sentence.

"'.:.'£'l:;s%:;11 " *" *" ""' """""'•"" ~tmM'" "■' 156-16
Pi^s V-J! Should tha Office of Surface Mining be included on tha eonaultat ion ej? f* -4 "7

r*Q* v-«. Fataoraoh ii Why la it tiiupad that the peraUt application package ■

w«:zz. ~:.":"ph-u"k::.'1 ;:.:::;'.:^""on ■""""th# I56"18

M tt J,3n'*pan

October 5, 1992

Hilt« Dasilva

Capitol station 2S61 S0 100

Helena, HT 59fi20 O3AI333U

■Subject: Draft EIS - Bull Mountain Viine

Thank you (or the opportunity to review tha draft EIS.

potent Lai conflicts or issues of concern were piropor^ly

identified in the EIS. However, there are still three tnajoi

issues that are actively being negotiated with the

applic&ntj that we are hopeful will be resolved be for"ft the

nitiQation neasures that need to be resolved between the

unresolved issues.

issues are satisfactorily resolved.

Huntley.

Wa are currently negotiating with the a pp I leant an<l

Montana Route ).

Great Falls and Billings and will be on the final composite

listing of routes identified as National Highvsy syaten

(NHS) routes.

(3 -) A proposed grade separation on Highway S ? N. is also

Sincerely. -,

57-1

57-2

57-3
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cc: Roy Ventura

Billings District Engineer

Bureau Chief, Highway Planning
Rail and Transit Division - Helena

Utility Section - Helena

page 2

(a) Identify the agency's preferred alternative ar al

ternatlves. if one or Bore exlat*. In the draft state

aent aalcaa another lax prohibits tbe sipretJion of

such a preference.

(f) Include appropriate eltlgatlon acasurea not already In

eluded In the proposed action or alternatives.

Under 1302.10 Environmental Consequences: States "It (hail Include dls-
cttsslona of:

[a) Direct sffecta and their algnirtcance (1308.S)

(b) Indirect Effect! and tbair algttlflesnee (1308.8)

Under 1302.24 Methodology aad scientific accuracy. It clearly states:

'Agencies iball Insure the profesilonal Integrity. Including scientific

Integrity, of tha discussions aad eaalnaa la IIS.

Under XEPA 1 feel these regulations spply to alternatlvea sites and sit
ing.

IB. 3. S42 Definition*: (2) (a) Alternative' aesna:

(1) An alternate approach or course <tf action that would

appreciable eccoapllsb the saae objectives or results si

the proposad action.

(It) Design paraaetera. alligation, or control! other than
tboae Incorporated Into a propoaad action by aa applicant.

(b) The agency la reqvlred to coealder only alternatlvea

that are raallatlc, techneloflcally available, and that

represent a mini of action that eeara a logical re

latloesblp ta tba proposal being evaluated.

1 (eel that ALL ALTERNATIVES PRESENTED TO DSL AM ALL OP THEE ABOVE.

Under 2«. 1. 14Z (7) Cumulative lapact' aaans the collective lapacts on

the hnaa environment of the proposed actloa >hen considered In conjunc

tion with other past and present actloaa related to the proposed action

by location.

No* there sees* to be ao>e confuilon for NS Lovelace an tfhat li *Uuaan

Envlronaeot' so in this saae section under * 11 It atates:

58-1

58-3

J-4
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tley XT S903T 408-341-2079
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STATE LANDS0eanl> Caaey. Coaelnloner

Nike OaSllva. Environmental Speclallit

W. Dapt. Of State Limit

Capitol Station

Helena. RT 3M2D

R£: DRATT L<VIRONXIVTAL IMPACT STATEXC.VT. BULL KHJ1TTAINS NINE NO. 1 0T

ASSOCIATED FACILITIES.

Dear Hr. Caacy A Xr. SaSUva:

I raatlte I have |lvan you probably sore then ay fair anare of eoaaeo'

but thia la aad lime that not only affacta '••* but tha paople of thlt

coaaunfty and ay children and grandchlIdrea.

Tbtrefora I do bava losa other points to brim op on thla docuaent and

trhat I feel »re serious non-co>pllance Kith rctulaiory aandatei of both

Ihr N£PA process but alia the MEPJt process.

I Bill train state the HEPA Kecvlatlons I fe«l tbat you have not ade-

*tau EavlroBMBt Includes, bat la not Halted to bioloffleal. phyalcal.

•octal, acoaoeic. cultural, and aaactMtlc factor* that latarrelata to or

froa the eavlnoMat. Bcoonle and aoclal Upocta do not by tbcaaalvea

require and 115. Konever. abenever and K1S Is prepared, ecoaoalc and

social leffacta \n& their ralitlosshlp to biological, physical, cultural

aad aeathetlc lapacts aast b« dlacnaaed.

Under !fl. 2. 8S4Z (IB) Secondary lapact' ecana a further lapact to the

biwan anvlronxat that aay be atlaylated or Induced by or othervlia re-

lull (roe a direct iapact of the action.

Under 2S. 1. 6*3 General Requireeenta of the Environmental Review frac-

eia Section T9-1-201 requlrts state agencies to lotetrato use of the

natural and loclat sclencei and tne eoviroruental detlrn art! In plan*

oinj and la deelaloo aaklnc and to prepare a detailed statement (EIS)

on each proposal for projecta. tUniricantly iffecilng the quality of

the buaan envlronaent.

Part of the problem to date aay be tba fact tbat only a icaplni KM done

tad that in Environmental HllUIlM *a« not done t«for« a draft EIS I

prepared.

■

ICQ 0

1. 1902.14 Alternatives Including the propoicd action. On affected En-

vlroaaant aad the Environmental Coninpitoco. It ahould preient the an-

vtrouental lapacis of theJr propoxl and the alternatives fa compara

tive for». (Hut »harply deflnlDC tbe Isauas and providing a clear baat*

for cholca i»..-i.( options by the dccldonaaJtar ud the public. In this

■action agencies shall:

(at rlrorouil- etplare aad objectively evaluata all reasonable

alternatives, and Tor alternatives ahlch >cr« ellalnated

froa detailed etudy, briefly dlacvaa the reaaoo* for

their having bean ellelnated.

(b) Devote substantial trtltHnt to each alternative consld

arad In detail Including Che propoiatf action so that re

iimri aay evaluate their coaparatlve afrits.

(c) Include reasonable alternatives not »KMn the jorlsdlc

tlon af tba lead agency.

68-1

ilvei le to be aadc as part of the proposed action, (d) to ensure the

Tulleit appropriate opportunity far public ttvlo and eoueot on pro-

.-■jifj acdoa*, Including alternatlvei and planoed altlcatlon.

(3) u analyala of reasonable alternatlvea to the proposed

actloa. Including the alternative of no action and other

reasonable alternatives that aay or aay sot be within tn«

jurisdlctloo of the agency to laeleaent.

68-7

(I) explanation a able

Sectloo 10 part (c) a aueaary Hat of tou

used In the preparation of the draft EIS.
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lot only ■• but trie CoMuniiy of Hnatlcy has requested Bumcrona Man

that alterant* him be looked at and evaluated by HDSL and all to no

avail.

with tbe membera of the company for which lhay war* writing this docu

ment and a aeaber of Geo Research. No one «■■ asked fro* tbe Bunt ley

Community to participate la this trip.

So 1 Mould like to take tou ftcti and fifurei five* to ML fro* Herld-
nr. Minerals dated April J. 1991; over a year a balf ip on

13 alternate site*.

In going though these flpires and checking oat the eltee of bath Huntley

and Coop tit* {■Ighway 312) naar iuntley we have found discrepancies.

1992. Ceo Imiiat, It clearly atatea that the Coon Site la not at t

Coon Elevator but a 1/4 all* fro* propeaed load out site at Huntley.

If tala li true then there la no 3 phase poiiar to thl. alte, there ti so
well at IS1 ft and no city Mater. In checking with the Fo-er Coapany

toe 3 phase power line end* at road 3 and ■ power coapany cannot build a

Dover line scrota a ralllfne. The tiding on the couth of the track*

will hold 113 can «■ thla ildlnf goes all the -iy back into tuatley.

The Borth aide of the trscka where tbe Load out la propoaed to b* placed
will only bold *9 Ban. In theie iut sheets of coaparlaona m Jlata

the travel alias at 41.1 to Buntley Loadout and 41.f to coon (hwy 312)

alte. Yet operation atlas for M to Laurel In Hated 14.3 from luatley

Loadout and 28. froa Coors ilte. Why the extra mileage aa the Kit line?

la total eatiaated Capitol outlay* under 'Track Coata". under Cuahman.
»b*r* In letter dated Jan. 31. 1092 they would have to build 2300 ft or

track, the coat would be 1433.000 and yet at the Coon site where thare
la enough track to hold all the cars oa the ioutb aide of the tracks It
will coit the* S74O.0OO to build track* that arc all ready there?

All of tbaae flgurea fi«ee" to check and crott checked.

Cndar 'Equipment- all figures are S130.0OO. Is thla for state of thee

art equipment or what Meridian thoii|h they could get away with In pro

viding for the >*•>* load out facility they had put forth when they wen
doing the teat run?

58-7

page o

process nor n.?X for that aatter and la negligent In Its collection of

data for tbeie alternate altes.

I therefore mvat state strain that I dliapprove of a Montana 1 |M| p»r-

alt to alna coal. (2) a XT land use agreement for mine

■ 1 Succsaalve ueadments of the Montana permit to mine coal. |2) a HT

coal leaa« (3) a federal permit to alne coal, and (4) a federal murfaca
aae peralt.

Sincerely. ^

158-9

Meal Price

Eocloaurs: Tot your reading "Envlronaental Impmct Aaseaamtnt Review"

publlthed In affiliation with the Center for Technology, Policy and In-

duitrUl Development. Maaaachueetta lmtltute of Technology. Vol I. >

3. Sept. 1918

■

I would lik* a tet of coat figures for the te.t pit run and eaulpsent
projections. Ho where in the Draft US do we gat a comprehensive list

of equipment coat* with all new equipment projected.

Under -Highway' which I take to be road costs cr maintenance, they 11*

MO.000 for both iuntley and Coors ISit). Tie Coors sit* !■ acrosi th*
tracka to th* South and would require a road being built and railroad
crossing. Still the read costs ara the SAME?

Under -Stockpile- the coat la 115.000 at Huntley which la all reedy and

■induatrlal site" (quote froa DEIS) and yet the land at Coors would neei
to be made Into an industrial alt* the cost riguris ar* only 33 dc><j
ao re.

Under 'Oeoerator* and I for on* would like to know wby they need one ant
what will it be va.d for. tbe list a price of 113.000 for on* in Kuntley
and yet a 1/4 mile away they will ipend 320.000. m

The total capital summary Is rather Interesting In th*re figures. Cush-

san which th*y are saying Is the farthest to haul too. anat havt a bed

made for ttockpllinf. all *qulpaent placed and aoee track built Is only
shaving ■ difference In prlc* tag to the Coon alt* af S9S.0OQ.

Thl. -holt proceaa U up tot qwatlon and sy assu-ptloa* are that DSL
wat and la willing to live with clearly fictltloua figures provided to
the*. OU Is clearly In violation of all tbe above atated rcgvlatlona
on thl* liiu* ud baa don* a great dlsaarvlc* to not only the people of
Huntley bat tb* State or Mootan*.

On Hater jiauea for these aame figures. sTHY?7? Mm flgurea foe wella of
•3 ft »hcn Meridian all reedy bad a mil at 20 ft.

A ■tcond point I. th. approval or disapproval for the federal Sarfec.

Dae Permit. Vhy it this needed and WHOM will be tbe agency ltauing thli

one fro* a federal nency YOU AAE required to us* XEPa Regulation*.

this 3 year plan will mine federal e«ned land you ar. dau-

58-7

bly | ,j!rcd t

58-8

The other I* that I'i

tha(_>otild be ■onitoi

agency that 6aa nevi

reg'a governing It ai

axfully unco.fortabl. knowing that the only mffmW
ng this mine mil be DSL. minim dlviilon. An

had to deal with this process, mas no rules or
la highly over worked all ready.

The DSL

158-9

Dennis Carney, Commissioner

Hike Dasllva, Environmental Specialist

Kt Oept of State Landa

Capitol Station

Helena, NT 59630

Comments on the Draft EJS for Meridian Klnerala Bull Mountain*
Kins So 1 and Uuntley Load-Out Facility for Public Hearing Sept.
33, 1992

1 would like to thank State Landa for holding these public hear
ings and giving all of us a chance to apeak. I epoke at the
hearing last night in Huntley on ifolme Pollution and the Huntley
Load Out Site and its non-analysis. Tonight I would Uk* to ad
dress the Social and EconoaUc Impmcts to Huntley and the Sur
rounding Area and th* Tax and Fiscal Responsibility of this Pro
ject 1 would alao Ilk* to add some ■itigetlv* measure* for this
project

First off. last night we discussed the Regulation* that govern an
EIS and what that entails. Since I dont have a copy of all the
KXPA regs I will BM tha HBPA rsgs. Which I'm told are very mlaU-

I do not teeX this US follows th* regulation sat forth in NCPA
for th«s* criteria.

1. l>*e the KEPA process to Identify and assess the reasonable
alternatives to proposed actions that will avoid or mUrdaUe ad-
verme effects of these mctions upon the quality of the human en-
liiim—iH.

2. Dae all practicable means, to restore and enhance the quality

CJ/.^T*n .*nvlrOn-*nt *"d *VOld or ******** «nV possible adverse
effects of there action* upon th* quality of tho human envlron-

3. Prepare analytic rather than encyclopedic
pact statements. Of which this document is.

vlronaental iai-

Dnder «PA 1S0J.14 (a) It states mgenciee shall: Rlgoroualv ex
plore and objectively evaluate AU. MASCNASLE ALT-RNaTTVES and
for alternmtlvee which were allainated froa detailed study brief
ly discusa the reason* for their having been eliminated
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lei Include reasonable alternative*.

(e) Identify the agency's perferred alternatives or alternatives

If one or more exists.

(f) Include appropriate mitigation measures not already Included

In the proposed action or alternatives.

None of these have been done for this document. There are no

analysis for the other load out sites. Including Broadview, Acton.

Roundup or Hoesmain. A one day trip to look at all these var

ious sites is not rigorously exploring Information. There are no

alternative routes shown and data to help the public and the

Commissioner sake a decision. There are no Bltlgatlve measure*

listed in this document for any of the impacts for the Huntley

Site or Community.

In pert I5C2.I4 (a) It states, and EIS shall Include discussions of

I*) direct effects ejid their significance end (b) Indirect effects

and their significance.

In the ares of Social and Economic Impacts to the Hunt-lay Coanu-

nlty this is what Is written:

A recent survey done In 1991 stated 90* of the respondents were

•ware of the coal hauling and load out and *1* responded they

were affected. It states we value our quiet, rural environment

with open spaces, clean sir and diversity of wildlife. Thats It!

Ro where do you analysis the Quality of Life, the economic de

pression to the cosiMunity, the stress to mental health, the im-

pacts to the elderly who reside here.

Coder Visual Resources/Aesthetics: It states the scenic quality of

this area ferns been substantially Impacted by cultural modifica

tions. What does that sean? That we have houses an s elevator?

, He still have the hills, river and fan ground we think of as

special. A huge coal pile does not fit in with this scene.

In the are* at taxation and fiscal responsibility there Is very

littls Information but what is there Is lntersstlng

Cost to repair road 313 per year 158,5*4. the dlesel fuel tax and

CVh wlU total over • 3.3 yr 5378.691. or 5131.475. per year.

MM says payroll Mill be 10 Million per year. 1CM divided by 300

is $33,000. ptr year. This Is a cheap work force since decker

and coal strip pay 35,000 to 65.000 per year.

Dennis Casey. Commissioner

Hike DaSUva. Environmental Specialist

Mr. Dept. of State Lands

Capitol Station

Helena. KT 59620

Cosments on the Draft EIS for Meridian Minerals Bull Mountains

Mine Do. 1 and Huntley Load-Out Facility for Public Hearing Sept.

23. 1992.

First off I would like to Thank you for holding a hearing In

Huntley. something that was not scheduled during the scoping

process. This Community end surrounding area will, according to

the Drift EIS be aoderately to significant Impacted In many nega

tive ways. Coal Hauling on 312E. Coal Hauling down Heath Street.

Noise pollution. Dust Pollution, Quality of Life impacts and as far

ma I could determine, this Community will not receive any of the

benefits, including tax dollars. Our Quality of life will be- im

pacted significantly over a three year period OR LONGER, so an

Industry that evidently sust live on a shoe string budget can

get on Its feet, so to speak.

I would like to sddrese both the Huntley Load Out Facility snd

the Noise Pollution from this facility.

Areas that I feel were not adequately addressed in this Draft CIS

Is the considerable noise pollution that will go along with this

operation, we live in a QUIET Community. At night we can hear

the trucks going down the Highway. The echo levels In this val

ley are high, because at the River and how we are situated In

the hills, we sleep with our windows open In the spring, summer

k rail, an on a very few nights when slot of trains go through st

one tlae. is the only tlae there Is any noise. I request that

you stay around after the meeting till the cars are gone and lis

ten to how Quiet it is.

NOISE POLLUTION

-- ■ . .' , ■ •

Ncj.se is listed In this document as an unwanted, unpleasant

sound. I consider the crashing of railcars a noise, I consider

the beeping of equipment when it backs up. noise, I consider

trucks gearing down or up. Noise. I consider the sugers rum

bling. Noise.

Yet in this docuaent the noise levels for equipment working at

Taxas paid by MM "ill be 9M of which ausselshell Co will receive

1.2M to the County and SI.7H to ths Schools. Yst projections say

most people will reside in Billings or surrounding areas.

Billings share of the tax will be $20,000.

Yet in this Draft the cost of Just fixing 312 will total 1.3M to

2.c« because of Increased maintenance and operations cost. It

states that DSL conclude that Impacts to ths public sector fiscal
conditions from mining related Impacts would be minor and benefi

cial. Does not picking up the tab for rebuilding 312 to ths tune

of 2M seem more than slnor7

1 would like to offer some litigation proposals since none were

printed or mentioned In this document.

1. That the Load Out and Stock Pile be totally covered such «

the facility at the Absarok* mine on sarpy creek.

2. There be an eight hour work day at thie facility and truck,

hauling and rail car loading be done from B to 9 each day; week

ends off.

3. There be • small engine used to pull the cars while being

loaded.

4. The trucks used lor hauling be of s distinct color, have gov

ernors on the* so speed limits are obeyed »nd a phone number

printed on the truck so If something does happen people could

fl. A signal light put st the Intersection of 87 and 312 Junction.

«. The « severance tax that would be p*ld by Meridian be put

into a special account ear-sarked for the repairs and mainte

nance of 311. Which would «qu*l 344.00O. per year. Which over a

three year period would equal 3132.000. Not nearly enough for a

2 silllon dollar repair bill to 313.

7. That Meridian purchase land in the Huntley area out of the
haunlng development to build Itself a road to uae for hauling In

stead of Heath Street.

I. That a yearly review teem be set up of staff from DSL, MM and

the Community of Huntley to review the permit each year and work

out problems that may arise. The Huntley Load Out would only be

permitted for three years saxlaoa.

page 3-hearlng

HUNTLEY LOAD OUT FACILITY

1 for one am very disappointed to not see any new base line data

on the other 4 proposed sites for the load out facility. It ap

pears to me that the data used is still the eaaie old figures sub

mitted by Meridian Minerals Company in april of 1991. Why has

not the Dept of State lands done its own analysis of costs fig

ures for at least four proposed sites.

To bring the audience up to date on what the Huntley Load-out

Facility will be, here are some figures.

A coal stockpile, and 1/8 mile long. 20O ft wide and 25 ft high.

U-l million tons), a 50-ton hoppered product bin. a medium capaci

ty radial stacker using a 250 ft belt conveyor and flexible chute,

a 375 foot reclaim tunnel, and a 25 ft by 100 ft belt conveyor

and flexible chute, a mobile trailer for temporary office facili

ties, an existing 20 ft well to furnish 30,000 gallons of raw water

for equipment washdown, service water for machines and dust con

trol. 115 car unit train with a engines and a caboose, a waste

water pit and a B ft high fence.

The Agency concludes that impacts to visual resources/aesthetics

in Buntley from the Huntley loadout would be major snd signifl-

The analysis that was done by Mike OaSilva in Jan. of 1992 lists

the review team as. Bob Ochener. MM, Mike Dasllvm, DSL. Anne Cos-

sltt. GeoResearch. Sites were evaluated baaed on existing elte

conditions and facilities, environmental and eafety considerations

end rooncalc factors. Haul Route consideration were secondary,

but costs of route upgrading and haul distances were considered.

I look at this as Human Life to be secondary to economic factors

for Meridian Mines. Data uaed for figures were again the april

1991 correspondence of Meridian Mines.

cost MM only Si3l.ooo to atari up. In checking with equipment

coapanies thay felt this figure was lav*, unless they planned to

use aurplua aqulpaent. t*i- other factor here is wKa.t was MM

planning to do as far as -r-.-. load out facility In «prll of 1991.

I do not feel It X» what Is proposed In the draft CIS to date.

The only disadvantages listed Is Its relatively close to the town
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Of Huntley and within a quarter mile of a low development •ubdl-

Mow I would Ilk. to have you listen to other site .valuation.

Acton-disadvantages-located within Acton, there could b* communi
ty iaparts from the site. Residence and bar ar« located with th.
direction of prevailing winds.

Hei.trJ-1, MT

RECEIVED

OCT 061992

STATE LAHOS

Broadvlew-dlaadvantao.e9-Broadvlew .chool and th. aatorltv or th.

w.o..aaln-edv«jite.j«»-tnere :• .ufflcl.nt .lding. pow.r and water
available, th. area 1. currently dlaturbrt anJ u.ed (or .tockpL-
lng the .It. 1. .ltuated eo that prevailing wind, are not llk.lv
J°n"Pact^re.idence. estimated co.t 5330.000. Ihl. doe. have the

_JJ 1 although alaoat all la on paved highway and m-

°I'"*tiO"*J e°"U '°r *""=* hauling would b. greate.t

Ju»t learn to livm with It.

You u,. D.pt of state Land,
wind Direction

X

IN

A«ff»ST 51.11V /)s ir ooer ajot cumpw with n«

MEPA r?etuL.ri0ri

0 f r s

Su»,Se

|/KualH««

You th. Dept of state Lan.J. need to do .tudle. on th. Buntlev
Hater Supply and how our city well will be effected by Jo 000
gallon, of water being pumped when the Co.aunlty of Huntley.
well only produce. 18.000. and tn. law .ult that wu filed agaln.t
Huntley on la well and the added co.t to th. Couunlty water

«Ti«ft«T T«t D.E.I.S. as ,/*eu»ii^j rM JJu-rln uan

THE iOAOCI.1T M TMt PSC-PoSEO ACTION, ^LTt«/«/«TnJe ^

NO ACTiO/J *^o F/P.0 MO OETAIV-EC AWAL-1S,S aF Aa.-(

of D.E.I S. |

59-1
3 , R, Rjao5 rwr 'mmj

\

F££l DSL SHOULD h^£ i«CLt.C£0 f^Acri rt>0

btlfccS 5lAi>POftr»/'G THfii? DESClS'oW fiSor ro

You the D«pt of State Lands need to do studies on the Nolae Pol
lution that will lngolf this Community throughout the 3 to 4 year
period you are asking us to live with this facility.

You need to address all traffic that uses not only Heath streer
but Northern Ave to the load out facility. I found no assessment
of traffic coming from the east going west and a blind corner on
heath street and northern ave.

The Social Iapacts and survey done of this co»munitv should have
been printed In this document along with ■ list of the people
contacted. The survey was used to show that 90* of the people
of Huntley were surveyed, but aiot of people in the phone boo*
that would be listed under Runtley are not Huntley Proper resi
dents. Therefore your figure of 43* may be Incorrect.

In every since of the word the beet facility in Huntley Is only
here from Oct to Jan. We don't consider that a big industrial
site and truck hauling Is xaybe for only a month and the true lea

for this coma and go from the interstate not 312. In this docu-

lngs Grain Terminal and Western Sugar right in our backyard.

Therefore. I sust add ay voice of disapproval to the Montana

3-year permit to mine coal, a disapproval to the Montana L*nd lisa
Agreement for the operation of the Bull Mountain Mine No. 1 and
Its associated support facilities. A disapproval of successive

amendments of the Montana permit to mine coal, a Montana coal

lease, a federal permit to mine coal and a federal surface u*e

I also feel that part Japanese ownership of this mine needs to be

addressed to Its consequences to the Montana Coal Industry and
what effect this would have on the railroad spur.

Sincerely,

-vM Pa.*-
Mlcol Pric*

meaber of the Huntley CoBiiourUty Club/Environmental Committee

E AND AhJ I/. Fc A,v»to OECiS iCV Muttt ff£'

X" ^E£ it, A fl(6 r>rt*r 6«S rHC p,E IS

S.a.6. Hmi D.^l PA»^ABBbj THE 0. rT./.S

u,(At.ti , THE PRotOZE tj Pt-hfi UCWLU uQOK

ErH-Ntf L.\KE. THIS '.

F-47
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^K^
Wilt JVoii/Um ClUyimt C.SJ CommiuU

PO Box 37, Huntlay, KT 59037 40«-34«-2079-nlcol

Sox 763. Um D«™-, KT 890*3 477-«215-t*UboIl

RECEIVED

OCTO619S2

STATE LANDS

October 5. 1992

Dennis C*»«y, Commissioner

Mike DaSllva, Environmental Speicallst

KT D*pt of Stat* Lands

Capitol Station

Helena. KT 99620

RI: DHATT t-WIROKMEKTAL IMPACT STATEMENT TCR HSRIDIAM MINERALS

BULL MOUNTAIN K) 1 AKD ASSOCIATED LOAD OUT FACILITIES.

Dear Mr. Casey * Mr. DeSllvs:

I would Ilk- to address the cultural resource part Of the DEIS on

behalf of Board Heabera and Tribes, mil Tallbull. lorthern

Cheyenne. John RU1, Sr. Crow, Haman Hl>a, Sr.. Shoenone, Floyd

Youngman, fort Peck Sioux * Phillip Onderhaggage. Pins Ridae

Sioux.

I Mould like to address the mining underground of coal and a

Traditional Elders viewpoint on this matter.

Mother Earth Is a power in ltaelf-ALL ONE- Just because mining

takes place under around It dost not negate the consequences of
harm to tbs people. The deeper you go the sore damage you do.

To probe into Mother Earth Is disturbing the alwmys quiet spirit

ual eovlronaent. The quiet waters underneath should sot bs dis

turbed, also. The deep earth is the quiet zone. These spirits

that shun ths sunlight and thunder always remain in this under

ground environment. The noises of the apper earth are apart

froa the quietness underneath.

co*X and (2) a MTthis project and fl) a KT S-year permit to mine co*X and (2) a MT
land use agreeeent being revested by Meridian Minerals Co.'.nV
for the construction and operation of the Bull Mountains mine #1
and its associated support facilities. ^^

la addition, disapproval of {l) successive amendaents of the Mon
tana permit to mine coal, (3) a MT coal 1..... (3, . fdirml p*M
to mine coal, and («) a federal surface use permit. *•*■«

IIa^Z r° f^f °1Vif " th* °PP°"^f¥ to sddress this issue
h!2 vl°J? l° b*1"ff ^ °' UlV P^rammatlc ^re«ent

reached between. DSL, MM and MT SKPO.

Sincerely,

Hlcol Price

Coordinator

The Board Hembers of MWA feel this information Is confidential
and should not be printed for people review.

The watermakers select the place of springs. Many offerings and

gifts are given to thess water-makers.

Those who probe the earth and probe the eky and oceans are

usually the ones who tread anywhere and touch everything, be

page 2

cause they hold nothing sacred. Theee people have trampled the

eacred aresa and touched these things that are not to be

touched. These people do not carry a prayer and a prayer mak

er to the universe for all that Is aacred.

It Is our belief that the spirits of animals who have died and

are now extinct reside aplritually in hills and mountains and un-

dtrwacer for those anim&la that were water animals. The vision

queater of today and yesterday are visited by the animal splrlu

that come froa hills, mountains, lakes • prairies. The eprlt world

is a vast unseen world and we have had and etill do have a

eplrltual relationship with it: since the beginning of man.

The deeper one goee into the earth the sore damage that la done

as you are disturbing layers a layer* of Quietness. Quiet wa

ters. Quiet Earth. Quiet Spirit life. You are messing with some

thing and are releasing sickness out Into the world by the dis

turbance of the spirit life that dwells within.

We hope this helps you understand our concern for this mine and

Its effects upon the Indian Peoples of this Nation.

We have never had to deal with the subsidence of plctographa be

fore. These are areas where spirits dwell and are considered sa

cred areas. To l*t these Just fall Into tha earth Is very dis

turbing to us.

30-1

Your sitlgatlon procedures are all of a eclentiflc nature

not taking Into concern K&tlve American impute into hoi

tMngs might be handlvd.

|60-2

?£Zr |60-3

You arm disturbing spirits which will be permanently destroyed

and these cannot be replaced.

Therefore the Indian People of this group must disapprove of

I Box 37, Huntley. MT 59037

i box 763. Um Deer, MT 99043
406-348-2079-nicol

477-S2lS~tallbuU

Mike OaSUve

KT Dept of State Lands

Capitol Station

Helena. MT 39620

Dear Mike:

Per our conversation on Oct. S and Oct 12 over the publishing of
our comments submitted on the Bull Hountaln Mine • 1. I have

talked to all of the Board Mesbera on the printing of our eom-
sents and they have o'kayed the printing of the letter in the fi
nal EXS.

ly,
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RECEIVED

0CT(i6!99Z

STATE UH03

Mike OaSilva

Environmental Specialist
Montana department of State Lands
Capitol Station

Helena. Montana 59620

Dear Mr. OiSllva:

5!'J?S*r.t! Min> sent " «ritten comment on I

October 2, 1992

inlnj of coal If people In the nine area are

site, and also S^t^aWiiTA^C111" °" * ">Jd°«

■ summr"Sf'!slo"1lie0du°tlf!l" '" t"°°r"y- Ouri''s "e te!t loi«ut a"rln<

7^
Howard E. Zanller

Huntley. Montana 5*1037

cc:Ste*e Duginz, Yellowstone County Air Pollution Control
Cnairun Jin Zieflltr. Yellowstone County Cownisslonen
Dennis D. Casey, Commissioner, Department of State Lands y

61-2

Montin. P«pt. of se

Upiul Station

H«L«iu. HT SS620

RECEIVED

OCtOd',392

sta7i lancs

Donru >Ur»h

i6S] Hvy 87 10.

j. .11 J9O7:

My hutb.nd bU b..n (octun.t. ..mtf to Hiv. vorlud «1 t» T.M. Co.l
• In. for appro»tuc.lr 10 r..,.. H. ha. vork.d both .bo.a ml bilo.

II h. h.1 not h.d thl. Job H ch. .:n. h. «,uld h... b.» forc.d to

Tk" *"°I'|" """ " ""• •• ~k< • "»<"!• ' •• fr.t.ful h. d!l
I ^,"1 I f! " " """ " ""• " '" '"""I" *-•'■ «• h.v.

t.l..l 1 thlldr.» >,.,. md .,. ,„.,(„! „ „„ .n, [o b. ,„ faund

to do It. A tun town h.f a0 mch to offer.

r.opl. that m cont.road about Ot add.] trafflt that ih. p,opoaad
■Ina vlll .dd. .oat b. Ui a.ara to ua< caution. V. h.v. 'i»,d „„,
to H»y. a: for th. paat XI y.c, with th. hl|hi,ay about 100 f..i f,o.
M front door. Our child,.* b... b..n t.u.bt ft. ,1, ... ,ha.
tn.t. la dani.t tb.r. and th.y n.v.c did >o naar th. H,h.ar. Th. d.n,.r
... at™,, th.t. but „ ..r. .!„,„ .!.„. tou „„ llv, t^,. „ „,/
traval.d road. If you hav. to.

Hojt.n. h.. to vak. up to .o» fact.. So thay mt paopl. to 11». 1.
thl. .tit. or oth.,.. p.opl. »iu h,». „ ,o vh,r, th, ,ob, „,

Our whoj. co-unity could b.o.flt fro. tbl. adM, not ool, Houodup but
th. .hola at.t.. r». .chooL. »,,h „, ,dl,a ,„ „„„„, vould bJ b

•oulp.d to i.rv. our chudr.n .cd tH out llv.. ...l.r to llv..

V. do totally ,»p|,oTt th. propoa.d Una ptoj.ct In th. Bull Mountain..

Ib. .ajotlty could and ahould b. aff.ct.d by th. d.cl.lon to ,o
jh..d.lth th. .in. or not. W. do uti. you to p.ralc thl. .In. to

y

th. .in

Sloc.r.ly,

C$7.1)

■

Octcoer 2, 1992

Mike DaSllva

Environmental Specialist
Montana Oepartjaent of State Lands
Capitol Station
Helena. Montana S9620

Dear Hr. CaSi [it:

Jnls letter Is being sent as written comnen'

RECEIVED

OCT (16 1332

STATE LAUDS

T«e truck baullng and loadout site are temporary. Durino the test 10,*,,> * ,i.»
the ,L«er of 1990, the dust fr<x» th, loadout slie "is unMarjBle I 5t5 ,S~ ,f
frame, ,.de to put filters In ., bedroo. windows, and «|l! haS to o'ea S« ?oa

Shu, ulA^\?T^tZ,nT "" "' "" """ ' *""' ""
IdUrlr1 iV" ^'l'"'" '""°r "°"t<n' «•!' "nk to not load out wh.n we had

handle the coal. Thank you.

Sincerely,

cc:Steve Duganz, Yellowstone County Air Pollution Control
Chairman Jim Zlegler, Yellowstone County Conmissioners
Dennis D. Casey. Coomlssloner. DeDa"^ment of State Lands

Iternate ways to

tz A. McKoxn

2 P. M. Coal Road
Scundup, Montana 59072
0c:cber l. 1932

Hike DaStlva

enviranoental Specialist
kt Dec:, of state Unas

Capitol Station

Helena. MT S9620

Deir nr. DaStUa.

me LJnao».nars and Residents or tile raute for Haul ing coal from etie Dro-

2J!3. L'Luon"1"Hinit"°-' "5ute Hi^a>87< prcoose" •>*•'-
15 .^V" ' nM t*1l>ulU iro* the Loaa Out Site, west to Hign-ay
87 along the proposea railroad right of way. This would be a solution
to several potential problem. Not to nenuon all of WeT «°«
11 stea sic

1. It wculd be a.ay from an, closely populated areas

3. Less health hazard to residents because of dust

Sid""'"'t01Ml' * °"st A9eni " '■ "•""'Fatt"Cr!ek
5. Keeping trucks a»Ay from Scfiool B'is fioute
6. less noise level for all resident jlong proposed route

« tnlnk this proposed solution Is a much more viable alternative.

Tnan«,ou for your attention to this proposed solution.

63-1
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RECEIVED

ocr Us 1992

tff'YY STATE LANDS

. ((A)

Octobar 2, 1992

23 Clsbcoim Av«

fawndup, Montana 39072

Kr. Klka OaSllTa

Montana Dapar»«nc of Stata Land a

Capital Station

H«Un*. Kaacaoa 39620

Dear Kr. DaSllva:

,XTQ-,i9=2

, and aupport altaruetva fl.

Anyona Mbo fccla chat tha alnlatura l»pact «o th« ■mrlroa.aat la aora
lJiportane than pcopl* votklnt. ap«odtnt Ki>it, Ul| paying taxaa la
•Uply out Of toueh vlth raallty and »t« «ld.ntlr walthy anou.h to
not hav. to aara a living Ilk. thoaa who ar« not 10 (ottunat*

JO ANN t. MILLS

36-1
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^^-^^-L*^-^;!.

TV

Steve and Jeanne Charter
H838Hwy 87 N

Shepherd. MT 59079

947-2151

October B.

bu- r>.s»iy. RECEIVED
Environmental Specialist

Montana Department ot State Lands OCT 06 1992
cap Itol Stat Ion

Helena. MT 59620 STATE LANDS

Dear Mr. D*31Iva.

Enclosed are our written comments on State Lands' draft
Environmental Impact Statement for Meridian Minerals

Company's proposed Bull Mountain Mine.

Thank you for your attention to our concerns.

Sincerely.

■

.

91. The Mnal E!S needs to

treatiun 01

"angle of draw".

68- 1

slope is* .ute wnen longwalI mining unoer steep slopes and escarpnients

more over * toot seams *2>.

♦ lie or at t hid appendix C notes mat I ongua II (nine areas with

trio _i'i [ ve sanost of^es in ine overouroen may experience more sur f ace

impacts. ihe teaerai Bureau ot Mines recognizes this kind ot geology

i\Oence impacts and mitlQatlon measuresa

uunroa ib) ooserves that the weight of ridges in rough country

68-3

ngrating up from 900 fo

68-

68-

F-51



1111nois lie 650 feet below gent Iy roiling farmland (2). Local

landowners report longwall suDaiaence of up CO (our feet from a

• oo t seam extract i on ■ ser i ous or a I n age disruption ano field crac

tnat 31 ar t eo .i ~ ** inches wide in □ grew to 12*15 inches w I Oe ( 6 5 -

According to mane Nielson. director of Utah- a Department ot

. r ii. kcsoo'ccs rn i n i r*g aivision, Utah 1^33 had 311091 dence areas

teet or more C2).

68-6

WlTKfc

The oratt E1S in Inadequate ana Inaccurate. We believe the flot

en a numoer ot our moat Important springs are unaerestImated. Some

important: water resources are not iaentltieo at all. The draft EIS

"Deii curve* rating system unfairly undervalues consistent live

The final EIS

snailow

importan

should g

to resic

rat tig C

nonzont

is prooc

oi tms

Tne

ooes ii

araft EIS

grounowate

re snailow groun

reeK drainages.

ai an i i in

sea^ Tne

proposea it

juVtlty it

9 t

Itt

si

811

««

has

tin

lusl

er flows.

only llmitea applicatlo

snoijio aaaress the pract

measure In aetali.

on that itmgua!I mining

ns. ia this

leal applicat

wiiI not afte

on

MM

8J'

ct

w

Id'

68-7

68-8

68-9

Dunn Spring »16135

Why ao you rate this spring of low Importance? Why do you ^ I08~2O

Section 23 1T6N R27E)
this

. half

Tne aratt EIS makes no mention of the significant water resources In

tms section at all. It predicts no potential tor impact In this

sect ion—halt ot whicn Is In the llfe-of-mlne area. Why have the

beet ion £4 CT6N R27E)

Tipi Spring *7M45

sprinos up repeatedly thr ough the SW Quarter of sect ion 24 ■

tirounawater Is very shallow in the creek alluviums there should be a I CQ_OO
way to measure its flow, it is more significant than .4 gallons per I OO £.£.

lor impact as negligiDle? Why doesn't the draft make any estimate of |

Lower RR Creek Spring R71465

experience since the 1984 fire. Our experience with this spring Is I
tnat Its flow is very stron and consistent. The draft CIS makes no I

••"■•■• •< ww »•'"' °< thl» •»""»• ii ;» J« <•" "'«™iy lflft-23
important to our operation. The draft estimates the potential for Iwv £-\J

impact as negligible. We nave been told Informally by both company I

unaermmeo. What Is your rational for expecting no Impact?

Spring tnrough tne NE quarter ot section 25. Again groundwater Is

very snaiiou in tne creek alluvium In this section ano backhoe work Inn QA
woo 1 a expose several teet ol standing water. This shallow drainage IOO £.*+

Section IS CL'bN RSSTJ)

keo Tank Spring 01411S

This spring neaos In section 15. not section 16. In our

L%rJ\£rSHiri?I\;££E ssft'B'&iJS *.< 1e8-25
minute. Why is It rated as of low importance? Why do you estimate ■■«"■—■ — *-

mat me potential for impact Is low and the severity negligible? It |

LJunruo. 15 > found in the Geneva mining area In centra I Utah that

large tension cracks migrated to the surface 900 feet above the mine

area ana diverted an surface and grounovater flow. A geologic cross

section snows aDOut <iU"i ot the overouraen there to oe shale and

muastones. with some strong sanastones. Ounruo found In the Somerset

mining area in Colorado that large tension cracks migrated to the

surface up to 6Uu feet aDove the mine workings and diverted surface

and grounawater flow into Che cracks. A geologic cross section shows

over 75\ ot the overburden thece to be shale and mudstones with thin

sanastones that pinch out.

Moebs and Barton (B) document water loss with 950 feet Of

overburden. The geologic cross section snows about 50* of the

68-11

168-12

|68-13

In general, the way the draft EIS was organized made It extn

difficult to correlate data and conclusions about specific water

resources important to us. A 9ectlon by section appraisal would 1

tne final EIS a much more useful study for everyone Involved.

wnat toIiows are comments on our water section by section. A US

geological survey map is attached that we hope makes our concerns andgeological survey map is attached t

questions ciearer. (AfflluA I* A)

Section ^2 IT6N, R27E>

I*.g spring -71115 t £>O
wny do you rate mis spring ot low importance? We water over 350 | DO

pair at tnia spring. Why do you conclude that the potential for

impact is moaerate ana severity of impact will oe negllgiDle? We have!

never Known this spring to run as low as 1.3 gallons per minute. We I
would also estimate the total average flow as Detter than 4.3 gallons I HH
per minute. It should oe recognized that RR Creek- flows live through I vv-*
section 22 below this spring year round which is significant tor "

A A
I**

claims that the average quality of water

very good. The final Els snoula expllcl

quality ot water in Dunn Mountain s I

the Bull Mountains Is no

ei11y recognize the very high

gner springs.

kaapDerry Spring ■711^5

Why 00 you rate this spring ot I ou importance? This fork of RR

Ureek is also live year round down through section 22. and flows at

least as strong or stronger than tne Big Spr ing tork. Wny 1st he

average f 1 ow estjmaiea at only .4 gallons per minute? Why ao you

conciuoe tnat the potential tor impact 13 mooerate ana tne severity o

impact win oe negiigaoie?

|e8-

168-
'68-

16

lO

I 5?

tnrougn the Si. quarter ot section 16.

escape Draw Springs *H155 ano 14165

Wny is potential tor impact to these springs 1

black La1

insldered 1 ow?

spring-tea reservoir »53i75

Wny ao you rate tms spring-tea reservoir as ot only moderate ■

importance.' We realize flow into a large pond is hard to measure, butl
we question your estimate that It only flows an average of 2.4 gallonsl _ _
per minute. The reservoir level maintains Itself consistently year I ©O~
rouno ana can water a very large number ot animals. Our Impression I si
tnat most ot the flow goes on out unaergrouna at a shallow level, and I
evaporation otf tnis Dig a surface area Is slgnflcant. Why ao you

The upper length ot the

recognize this resource. I

Section 11 CT6H R27E>

Upper Section 11 Springs 153195

The aralt EIS only recognizes one spring whereas Fattlg Creek .

section n. We question the draft's conclusion that this rich spring

area is only of mooerate importance. Why ao you estimate the

potential ana severity ot impact as Doth negligible? I

Buffalo rieaa Spring ■53285

Again, we realize calculation of spring flow Into a reservoir Is I

nara to measure, out we question your estimate tnat this spring only

tlows an average of .5 gallons per minute. You ao not rate the value

ot this spring; It is in fact important because of Its location In

rougn terrain, wny ao you estimate its potential for impact as

negiigibie?

tat tig 1

low grounawater

i up in pools through the north half of1 the north half ot ■ pQ

d be recognized sr.i| DO

beclion 2 WbN K2?fcJ

Swimming Hole ■ 53465

This nole has very strong water supply and can water a large

numoer of animals. We believe it is inaccurate to represent It as

only flowing an average ot .1 gallons per minute. It just flows ou1

underground at a very snallow level. Why ao you rate Its potential

tor Impact as negligible? Why don't you evaluate It as a water

resource?

Koao Spring ISJ4B5

F-52



ao you estimate the potential Impact to this strong creek

spring as negligible? Why aon't you evaluate It as a water
esource.'

Louise t53?5b

OO

We in your estimate that Lake Louise only flows an average

ii 1.4 gallons per minute. Our Impression Is that the majority of thi

iou goes on out underground at a shallow level and a significant

imoun' is lost to evapora11 on. You es11 mst e the potential for Inipact

is none. The spring comes right out in the coal seam—how ao you

c1> SuDsiaence Sem

Lane CUT, Utah

important water resource that should be
-35 9U6, 1966

Section iu CT6N tUft)

tat Woman Spring «53575

ot.i gallons per minute. Our impression Is that moat of the flow

discharges underground at a shallow level. You do not rate the |AO_Qfi
importance o; tms spring. It is in tact valuable because of Us I DO OO
Persistence ana location. Why do you estimate that there Is no

potential tor impact?

Picnic Spring "52165

We question your estimate that the spring only runs a gallon a ■

minute. Our impression Is that most of the flow discharges

underground at a shallow level. Why do you estimate the Impact to thialfiA —Q7
spring as negligiole? You ao not rate the Importance of this aprlrul KJ'
it is In tact valuable because of Its persistence and location.

section v <T6N R2?E>

Lower Two Dam *5214S

We question your estimate that this spring aoes not (low. Our I
impression is that most of the flow discharges underground at a 1 _
shallow icvel. why do you estimate the potential impact to the I 68—3fl
springs in this drainage as only moderate? " ^^ ww

grouna at a shallow

level. Wny oo you estimate this spring to De of Iou importance? Why I fift—^Q
oo you estimate the potential tor impact to De only moaerate ana the I W ^^

verity ot impact negligible?

Section

Nortnern Appalachian Coai Region. Vladimir Adamek and Paul Jeran, 1985

io) some Engineering Geologic Factors Controlling Coal nine Subsidence

in Ulan ana Colorado. C Richard Dunrud. Us Geological Survey

Professional Paper V69, 1976

(MJ Hine Subsiaence Control, Bureau of Mines Information Circular

;'i:4,:. Short term effects of tonguall mining and shallow water sources,

Noel Hoebs and Timothy barton. 19B5

1*1 GrounOwater and Potential Coai Mining In the Bull Mountains, South

Central Montana, by Keith Thompson, Montana Bureau of Mines open file

report lOU. 1*82

U H \ 1 dSl

IT*." |68-40

This iopk of Fat tig Creek springs up consistently through section! fifk—A
3. This Willow alluvium grounowater resource snould be recognized I ***-* ^
and evaluated.

Wedding Clitts Springs «52655

These are very strong springs. We question your estimate that

they only average 3.5 gallons per minute. Our Impression Is that mos1

of the aiscnarge goes out underground at a shallow level. Why do you

not rate them as to importance? Why do you estimate the potential foi

impact to oe negllgiDle"1

Section 3S CT7N R2?E>

*35 Spring »52855

We question your estimate that this spring only averages a flow ■

ot .2 gallons per mtnute. It maintains its level while watering a l^rt .a
significant number of animals. Why do you consider mining upstream |00~40
will have not eftect on its flow? Why ao you not rate it as to

importance? I

Attached Is a copy of our grazing and exploration and mining

access lease witn Glacier Par* Company-Meridian Minerals Company, we

are dependent tor the continued viability of our ranch operation on

issued to Meridian oy the State of Hontana. we need ana expect to be

weicomea to participate throughout the State Lanoa Department's

dec. si cm-ma* ing process. (AfPt-v*dty. fi)

LEASE

Lease Ho. E1Z42O

AGREEMENT made this 11th day of January, 1991. but effective April 1.

1990 between GLACIER PARK COMPANY of P. 0 Box 579, Miles City. MX 59301.
hereinafter called "Glacier," and CHARTER RANCH, INC.. of Route 1, Shepherd.

Montana S9O79. hereinafter called "Charter."

GLACIER LEASE TO CHARTER

1. Glacier, In consideration of the payments and agreements hereinafter

stated, does hereby lease unto Charter for the sole and exclusive purpose of

grazing livestock thereon, until this Lease Is terminated as hereinafter

provided, the following described tract of land (hereinafter referred to as

"Glacier's Property"):

All of Sections Three (3), Nine (9). eleven (11), Thirteen
(13) and Fifteen (15), the Northeast quarter (HE/4) of

Section Twenty-two UZ) , all of Section Twenty-three (23),

the Northeast quarter of the Southeast quarter (KE/4SE/4)
Of Section Twtnty-four (24). all of Section T«enty-five

(25). Township SI* (6) North. Range Twenty-seven (27) East,

and *11 of Section Thirty-ftve (35). Township Seven (7)
North, Range Twenty-seven (27) East, Hontana Principal

Meridian, In Musselshell and Yellowstone Counties. Montana.

containing 5,314.63 acres, more or less.

EXCEPTING ANO RESERVING to Glacier and to Herldian Hinerals Company, i

Hontana corporation, Glacier's Attorney-in-Fact authorized to conduct all
operations and activities relating to minerals In, under or upon Glad er's

Property, (sometimes hereafter collectively referred to as "Glacier/Meridian")

ot Glacier's Property as may be necessary or convenient for the purpose of

e■pier i ng for (by geological, geophysical or other methods), drilling for.

producing, mining (by any method, including, but net limited to. surface
mining), extracting, taking, storing, processing, transporting, marketing and

selling all minerals of every nature whatsoever. Including, but not limited

to, uranium, coal, Iron, natural gai and oil in, upon or under Glacier's

Property, and Including all steam and waters and the minerals and gases
therein, and for the purpose of erecting and Maintaining on Glaciers Property

such buildings, shafts, devices, wells, roadways, shops, dutches, powerltnes

Oper111ons and activities relating to minerals in, under or upon Glacier s

specifically reserve the right to enter upon and use any portion of the

i
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surf-ace of Glacier's Property for conducting any and every type of
environmental reconnaissance, monitoring, surveying, measurements, drilling,
pumping, sampling, testing or other environmental work tnat may be required by
any regulatory agency or deemed necessary by Glacier/Meridian for the purpose
of obtaining permits or regulatory agency approvals, complying with permits
from any regulatory agency, or gathering data for feasibility studies. The
rights and interests of Glacier/Meridian set out above are hereinafter
collectively referred to as "Mining Rights."

2. In addition to the Mining Rights. Glacier reserves the right to use
Glacier's Property for any purposes not Inconsistent with the grazing rights
herein leased to Charter. As a courtesy to Charter. Glacier will notify
Charter in advance to the extent practicable when it wishes to use Glacier's
Property for hunting or other recreational uses.

3. Charter shall have the right to use such water, except geothermai
waters and Steam, found in, upon or produced by Charter from Glacier's

Property as may be necessary or convenient for Charter's crazing operations on

Glacier's Property. This Lease is subject to all existing easements,
servitudes and rights-of-way as reflected by public records and records of
Glacier.

the grazing capacity of Glacier's Property 1s 1.020.00 Animal unit Months
lAUH-s) and the number of animals grazed by Charter shall not exceed that

number except as provided in Paragraph 5. The annual rental rate to be paid
by Charter for each of the first five years of this Lease shall be $8.00 per
auh or Eight Thousand One Hundred Sixty Dollars (S8 160 00) per annum payable

in advance to Glacier at P.O. Box 5*9. Miles City, Montana 59301. The annual
rental rate of JB.OO per AUH shall be subject to change at the end of each
five year period during the term hereof, commencing with the sixth year of the
tern, based on the change in the Producer Price Index for Cattle Commodity
Code Number 0131, as set forth in Table 6, Producer Price Indexes and Percent
Changes for Commodity Groupings and Individual Items (the "PPI"). The new
rental shall be equal to the product obtained by multiplying a fraction, the
numerator of which shall be the PPI for the month'of December preceding each
fifth anniversary hereof, and the denominator of which shall be the base PP]
for the month of December. 1989 (117.3) times the base annual rental rate of
SS.OO per AUH. If the PPI Is no longer published or is substantially
modified, a comparable Index, acceptable to both parties, shall be substituted.

To Illustrate how the adjustment to the annual rental rate per AUM
would be calculated for the lease period from April l. 1995 through March 31,
2000, the following example Is provided:

>r December 1994 Is

Annual Rental Per AUH for Period from April 1, 1995 through
Harch 31. 2000 shall be 18.98 In accordance with the
following calculation:

Charter may, within ninety (90) days remove fences and other Improvements

installed by Charter, except any water wells.

8. If Charter shall fall to pay the annual rent when due hereunder or

shall fail to perform any other covenant hereof. Glacier may terminate this

Lease upon sixty (60) days notice In writing to Charter and Charter shall

forfeit all rent previously patd and may remove any fences or other

improvements (except water wells) installed by Charter in the event of any

such termination; provided, however, that Charter may avoid such termination

10. If any part of Glacier's Property lies within any National Forest.

grating on Glacier's Property will be subject to regulations of the United

States Forest Service, and Charter hereby agrees to comply therewith and
Charter will hold harmless and Indemnify Glacier from and against any and all

loss, cost (including reasonable attorneys' fees), damage, suit or expense.

fines and penalties In any manner arising out of Charter's failure to comply

with.such regulations.

11. ClacleV/Merldian shall have the right to enter upon Glacier's

Property at si I times for the purpose of inspecting Charter's operations

thereon. Glacier/Meridian shall have the right of Ingress and egress on and

over darter's Property (as described In Paragraph 1 of the below set forth

Charter Lease to Glacier/Meridian} as required to Inspect said operations.

12. Charter hereby assumes all risk and responsibility for. and shall

indemnify and save harmless Glacier/Meridian from and against any and all

clains, demands, costs (including reasonable attorneys' fees), suits or causes

of action, for any Injury, including death, or damages sustained by any third
party or parties. Charter or Glacier/Meridian, their agents, employees,

invitees, licensees or guests whfie upon Glacier's Property that \t

pmi i frat el y caused by the negligence or willful Misconduct of Charter, or its
agents, employees, Invitees, licensees or guests.

13. If this Lease Is not in default, within 90 days after the expiration

or other termination hereof. Charter shall remove Charter's property from

Glacier1s Property at Charter's own expense and shall leave Glacier's Property
In a clean and sanitary condition satisfactory to Glacier. In the event of

failure to do so. Glacier may remove such property and cause the cleanup

2551H

Current PPI for December 1994 ^T3T.71 x S8.00 - J8.98
Base PPI for December 1989 (117.3)

5. Glacier and Charter shall periodically review the season of use,

stocking rate and range condition of Glacier's Property. In the event that

Glacier asserts that Charter has exceeded the stocking rate or grazing

capacity O* Glacier s Property. Glacier shall give written notice to Charter.

person who *s not an agent or employee of Charter or Glacier or any Bur 11 ngton

Resources Inc. related company or any relative of the Charter family, who
shall jointly examine the property and review Its use and who shall Jointly

issue a written report which recommends a stocking rate or grazing method. If

the two persons thus selected find that the stocking rate or grazing capacity

has been exceeded, Charter shall have 30 days from the date of the report to

comply with the recommendation of the two persons. If Charter shall fail to

follow such recommendations. Glacier nay terminate this Lease by written,
notice to Charter.

6. Charter may assign or sublet all or any portion of this Lease upon

giving 60 days written notice of such assignment or sublease to Glacier.

I. This Lease Shall be effective as of the 1st day of April. 1990. and

shjll remain In effect for a term of forty (*0) yearj thereafter unless

terminated as hereinafter provided In this Section 7 or Section B hereof.
Glacier/Meridian may terminate this Lease, In whole or In part, upon written

notice to Charter, if it determines. In Us sole discretion, that Its

eiduslve use of all or any portion or portions of Glacier's Property Is

not have an effective date which Is more than eight months or less than ill

nontht prior to Glacier/Meridian's anticipated actual use so that Charter will
have at least six months written notice of any such termination. In the event

this Lease is terminated In part by Glader/Heridian pursuant to this

loss In use to Charter shall be calculated by multiplying J1 S& per acre ti^es
the total acres eliminated ftoti the L£d s e and muItiplying such product by the

fractional part or the lease year., measured to the nearest day. In which

Cnarter was unable to use the acreage eliminated. The assigned value of 11.56

the rental rate per AUH contained In Paragraph 4 of this Lease, Charter shall
have the choice of either having the following year's annual rent reduced by

the amount of the rent adjustment, or having Glacier/Her Id!an refund to

triirtf tnp an'OLjnt o* the jdjjstme^t within 60 days of ill determination, iiie

lost so calculated shall be limited to the acres deleted from tnis Lease and

will not be calculated on the use of existing roads tni trails or for

disruption o' ranching operations caused by activities arising Out of the

Lease Is terminated in whole by Glacier/Meridian pursuant to this Paragraph 7,

a rent adjustment shall be made by Glacier/Meridian promptly refunding to

Charter the appropriate pro rat a share (based upon the effective date of

termination) of the rent paid by Charter for the lease year in which such

CHARTER LEASE TO GLACIER/MER1DIAH

l. As a material consideration for Glacier/Meridian having entered into

the above set forth long-tern grazing Lease with Charter and without which

Giac'er would not have given such grazing Lease to Charter, for the sane

consideration Charter hereby leases and demises to Glader/Heridlan for a tern

of forty (40) years from and after April 1, 1990. those lands of Charter

described below ("Charter's Property"), for the purpose of allowing
Glacier/Meridian to enter upon and exercIse the Rtining and exploration rights

pertinent patent covering Charter's Property, provided Glacier/Meridian has

the proper approvals, permits, licenses, and/or leases that may be required by

any regulatory authorlty or mlneral owner that may be needed for

Giacler/hteridian to exercise the mining rights reserved under the applicable

patent. In addition. Charter grants Glacier/Meridian the right to enter upon

and use any portion or portions of Charter's Property for conducting any and

every type of environmental reconnaissance. monitoring, surveying.

•Teasjrsmenti, drilling, pumping, sampling, testing or other environmental work

that may be requlred by any regulatory agency or deemed necessary by

G*ac<er/Herld1an for the purpose of obtain!ng permits or reoulatory agency

approvals, complying with permits fro* any regulatory agency or gathering data

for feasibility studies. Glacier/Meridian shall have the right of ingress and

egress on and over Charter's Property and the right to use any and all roads

thereon In order to conduct, direct or perform any work in connection with

such exploration and mining rights and env 1 ronfttenta■ studies. As a courtesy

to Charter, Glacier/Meridian will notify Charter in advance to the extent

being carried out by Glacier/Meridian on Charter's Property. Nothing In this

lease to Glacier/Meridian is to be construed as granting surface Owner's

consent for strip mining. Additionally, nothing In this lease to

GUder/Heridian Is to be construed as relieving Meridian of the
responsibility to conip 1 y with the terms ^nd conditlons of any kilning permit

issued to Meridian by the Slate of Montana.

CHARTER'S PROPERTY

HU5SELSHELL AHO YEUOHSTOHC COUNTIES. HONTAKA

Tpwnshlo 7 Horth - Range 21 East

Section 34: S/2S/2 (alto described as Lots 1 (38.72 acres).

2 (37.78 sires). 3 (40.31 acres). & 4 (35.88

ship 6 Horth -.Ra Z7 East

Section 1

Section 1

Section 1

Section 2

acres)

That part of the E/2 lying east of the County

highway that runs 1n a HE-SH direction through

the E/2 of said Section (appro*. 150 00 acres)
NE/4. S/2NH/4, NE/4SW/4. NE/45E/4 (320.OD acres)

All (640.00 acres)

NH/4 S/2 (480.00 acres)

All except the NE/4SE/4 (£00.00 acres).

Contai e or le
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J. Glacier/Meridian Is also expressly granted the right. In the exerct
of the r.ghts granted under this lease or otherwise provided by law, to *»e-
-ne SKclusivel* «ir all or any portion of Charter's Property whereupon
Charter shall be compensated by Glacier/Meridian for all portions of Charter's
Property taken by reason of the exercise of such right by Glacier/Meridian
In the event of any such taking. Glacier/Meridian shall, at Charter's option'
either (I) pa, to Charter SJ.OO per lease year, prorated to the date of such
taking, for each acre thus taken or used during each lease year, together wltn
such amount as will reasonably compensate Charter for all physical damage to
Charter's Improvements, damage sustained by Charter by reason of the
destruction of or Injur, to an, of Charter's livestock, or damage to water an5
water sources of Charter sustained by Charter b, reason of such taking and use
b, Meridian, or (it) purchase the portion or portions of Charter's ProDertv so
taken by Glacier/Meridian or all of Charter', Proper,, described above The
above-referenced option provided to Charter In this Paragraph I shall be
e.erclsed by Charter within 90 days after Glacier/Kerldiar.'s exercise of its
right to take and use all or any applicable portion of Charter's Property as
aforesaid. If Charter shall fall to elect option (i) or (ID above within the
90-aay Period, then Charter shall be conclusively deemed to have elected
option (I) above: provided, however, the Charter's right to elect option (til
above shall appl, to all or any part of Charter's PropVt, previous!, tlken or
used b, Glacier/Meridian each time Glacler/Heridlar. exercises Us riant to
take and use an, additional portion of the Charter's Property Irregaraless of
Charter's previous election or deemed election of option (1) above The
purchase price shall be the greater of (al J1S0 per acre, or (b) the appraised
value of such taken property. The 53.00 per acre and S150 per acre values
shall be subject to change In the same manner and at the same time as the
rental rate per AUK contained in Paragraph 4 of the lease from Glacier to
Charter. To obtain the appraised value, Glacier/Meridian and Charter shall
each promptly select and pa, for one auallfied appraiser, who shall "ml" Jo
da,, of the appointment of the last of such appraisers eac'h appraise
Charter', interest In the taken properties independently and determine he
f« r market vilue thereof In a pre-mlnlng condition. If the fair market
I! Vi J'"" "' "" '"* 'W'"1"" s° 'elected differ 6, les, than 101 of
the nl,h,r appraised value, the fair market value shall be equal to th,
average of the fair market values determined by the two appraisers f
however, the fair Mrket .alues determined 6, the t.o appraisers differ",
more than 101 of the hlahest appraised value, then tin two appraiser" shall
■Wl'isi"^' * '"-'ri '""""■ "" tolt "' """'■ "»" •• shared equally b,
Glacier/Meridian and Charter. The third appraiser snail conduct his appraisal
independently within 30 days of appointment, and the fair market value shall
then be the average of the two fair market values which are the closest of the
three values thus obtained. Each such appraiser shall be a disinterested
perso; of recognized competence who has been Involved In th, real estate
industry for a period of not less than five year,, withstanding anything
con alned herein to the contrary, it is e.pressl, agreed that If KerldlaS
shall become liable to Charter for damage to the water and water so»r-,s if
Charter as aforesaid, then Herldlan's total liability to Charter fo' such
damage shall be limited to. and shall In no event ever be Greater than an
amount determined by multiplying the acreage of Charter's Property (? 980 28
acres) tl»es 1150 (provided that such Slso value shall be subject to t'ange In
the same manner and at the same time as the rental rate per AUM combined In
Paragraph 4 of the Lease from Glacier to Charter) and subtracting from the '
product thereof the then appraised value of Charter's Property. The appraisal

requested deposited In a United States *ost Office, addressed to Glacier at
Glacier Park Company. P.O. Box 579, Miles City. Montana 59" 1 . with a copy to
Meridian Minerals Company. 5613 DTC Park-ay. Engie-ood. Colorado 80111.

2. Glacier will pay all taxes levied or assessed upon Glacier's Property
and Charter will pay all Ui» levied or assessed upon Charter's Property.

3. This document incorporates the entire agreement of the parties. No
prior representation, stipulation, agreement or understanding will be valid or
enforceable unless Incorporated herein.

4. This Lease shall be binding upon and inure to the benefit of the
successors and assigns of Charter. Glacier and Meridian.

S. This document contains two separate leases and they have been placed
in one document simply as a convenience. The continuation default
termination or any other event with respect to one of the leases shall have no
efftct on the other lease Fo l bth l

„-■ acre figure contained tn thtj paragraph shall be subject to change in the
same manner and at the same time as the rental rate per AUM contained In
Paragraph 4 of the Lease from Glacier to Charter.

IN WITNESS WHEREOF, the parties hereto have executed this instrument In
duplicate, the day and year first above written.

CHARTER RANCH. INC.

s^lM-
by its Attorney-

MINERALS COMPANY

MERIDIAN HINF.HALS COWAN*

-6-

25S1H

procedures to be utlMied to determine the then appraised value of Charter's
Property shall be those above set forth In this Paragraph 2 The foreaoina
limitation on Meridian's liability to Charter for damage to water and water
sources of Charter sustained by Charter by reason of the aforesaid taking and
use by Meridian is just that, a limitation, and nothing herein shall be
>nstrued as relieving Charter from verifying the actual damages sustained by

to its ranching operation by reason of such taking and use by Meridian.Chartei

In addition to the payments provided for in the preceding paragraph
unless Glacier/Meridian has previously purchased the applicable portion of
Charter's Property. Glacier/Meridian shall pay Charter a one-time payment of
$250.00 for each site where either exploration drill holes or water monitoring
wells are Installed on Charter's Property. * drill site shall" include all
holes within « 100 foot radius of the initial hole drilled at any given area.

3. Glacier/Meridian, Jointly and severally, hereby assume all risk and
responsibility for. and shall indemnify and save Charter harmless from and
against, any and all claims, demands, costs (including reasonable attorneys'
fees), suits or causes of action, for any Injury, Including death or damages
sustained by any third party or parties. Glacier/Meridian or Charter, their
agents, employees, invitees, licensees, or guests while upon Charter's
Property, that Is pronimately caused by the negligence or willful misconduct
of either Glacier/Meridian, or their agents, employees, Invitees, licensees or

*. If Glacier/Meridian shall fall to perform any covenant hereof
Charter may terminate this lease upon sluty (60) days notice In writing to
Glacier/Meridian; provided, however, that Glacier/Meridian may avoid such
termination by curing such default within said sixty <60) day period.
Glacier/Meridian nay terminate this lease upon 90 days written notice to
Charter; provided, however, that Glader/Heridian shall not havt the right to
so terminate this lease as to any portion of Charter's Property which Is
covered by Meridian's State of Montana reclamation bond until such bond 1s
finally released as to such portion of Charter's Property by the State of
Montana. In the event of termination by Glicier/Heridian. Glacier/Meridian
shall remove Us property from Charter's Property within 90 days after such
termination and shall leave Charter's Property in a clean and sanitary
condition satisfactory to Charter. In the event of failure to do so Charter
■ay re»ov» such property and cause the clean up work to be accomplished at the
expense of Glacier/Meridian.

5. Gl cier/Meridian nay assign
giving 60 days written no

sublet all or any portion of this

;i of such assignment or sublease to

KlSCAklANEOUS PROVISIONS APPUCAgtC TQ BOTH LEASE5

1. Service of any notice hereunder by Glacier shall be deemed complete
if such notice is either, personally delivered or is sent by certified mail
■ith a return receipt requested deposited in the United States Post Office
aduressed to Charter at Route l. Shepherd, Montana 59079. Service of any
notice hereunoer by Charter shall be deemed complete if such nonce is either
personally delivered or Is sent by certified Mil with a return receipt

■

■

Sip
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Hunt ley Cwwunlty Club. PO Box 101. Huntley. MT 39037

octets, mi RECEIVED

mxe Dttliva

Environmental Specialist

XT Depi of State Lands H.H , ANn<!.

Cspltol Station SlAlE LANDS
Helena. <TT 3HZ0

HE: WIITTEJI COWCOTS COXCEJWIW THE DIUFT ENVIKONMUfTAl. IMPACT STATEMENT

FOB TIE BULL K0US7AINS MIX! DO 1.

Dear Sr. Casey * Mr. Dcatln;

(1) I disapprove of Dept of Montana'! 9-y<ir p*re,it to >inc coal, and

12} a Montana land use afTcexnt being requested by Meridian Minerals

eoapany for tba construction and op.rnion of the Bull Mountain alne So

1 ami Its associated support facilities.

I ilte disapprove of (1) tuccaatlva aNcndaanti af the Montana Permit to

■ine coil (21 A Montana Co.] Laaae. (J| a federal jxriK to alne coal,

and (4) • Pedsral surface use ptralt aay b* requceted In the future for

life of Bine development.

I disapprove of all the proposed action* due to th* fact that MDSL h»i

Bot adequately addressed alternative »ltei la this Orsft tit.

My ■•;or concern Is that NO ALTERNATIVE SITU for tb* load-out facility

are analyied to the sue extent that the Huatley Site was In tha DEIS.

I realize that nine alternatives to the use of the existing coal loailout

facility at Buntley were evaluated. I question to whet extent YOUK I CQ_-J
ACEXCY (DSL) did you- on evaluation as opposed to tne Information Her- I
Idlsn Minerals provided for your agency. I will atteapt to support ■¥

coacerna about tbe Inadequacy of alternative sites analysis In tbe DEIS

by citing th. Montana Environmental Policy Act (HCPA).

Meridian Minerals considered 11 sites for a loed-out facility. Under

MIPA Section H. Z. 641 (2) (a) (1): I believe all D of the applicants

la recognition of Section 28. 1. UZ (1) (111 Section IS. I. «4B (S)

states la part...'an analysta of reasonable alternatives to the proposed

action, lncludlm the alternative or no action and other reasonable al

ternatives that aay or may not be within the Jurisdiction of the agency

to lapleawat. If any'... Alia M£PA Section T3-1-2O1 (II; Explains how

regulations that MDSL has sdequately addresses alternative load-out

MEfA Section 28. 2. «53 (II (b) provides for a supplement to an E1S. Ai

It stands new Commissioner Casey must choose between a 40 year »ine

plan, which could help stablllxe one area of the state, and the usa of i

load-out, for 1-4 years. In m eraaiunlty whicb feels It Is UINO FORCED
TO HAJt MAJOft IMPACTS TO ITS IMAM KTVIIKWoaiCT AMD WAWfOBTATIOM

MUTES.

Thank You.

Sincerely.

69-5

Jluntley Community Club and private cltlxen.

Stacy EAjtllfe of Steven Erb and Mother to Ashley (51 and Cameron {2)

Mf* t

sites In the W13I

In detereuning the ecope of this EIS the agency may have benefited by

Including: the Huntley Community Club's (HCCI Impute Into alternative

sites by allowing tba MCC to work aore closely with tha agency as pre

scribed In KEPA Section IB. 1. MT (2) (a) (bl (ci (d) and especially
(«|. Tn« BCC reels It has developed aome Ideas concerning other load-
eat alien that may have beeo beneficial In your analysis. MT Oept of
Transportation offered a recommandstlon and severs! mitigation measures

concerning the trensportatlon Issue, which tbe MCC feels should have

bees included in thla DEIS.

Up to now It appears MDSL has accepted only Meridian Minerals Jmpate
which the MCC feels his been heavily influenced by Meridian Minerals fi

nancial position and support.

MEM Section 2B. 2. «49 (SI calls for an explanation of tbe tradeoffs

•a«ng tha reasonable alternatives. I r«el that the public Is entitled
to know what the other sltsrnstlve sites were, what the trade offa *

what other sites had ts offer.

Due to MEfA Section !8. 1. 944 (fl HDSL would be wlia to consider more

that one load-out site and all of tha related inpacta. especially trans
portation a human environmental elements, to insure thai m WCEDEKTS

AXX SET *V TB1S DECI31OM. FOR OTME* COKMUIUTIES TO HAVE TO LIW WITH.

Tbe questions stked In the telephone survey, the answers. «nd to whom

th. que.tlcns -era aik.d. should have been Included In tha DEIS as per I gQ-3
HEPA Section 26. 2. o« (10) |bl » (ej. ■ Vvy v

The success of the Bull Mountains Mine * 1 it... to hinge on the BM of

a load-out lite. MEPA Section It. I. o« (21 states. In part..."The
ag.ncy shall dlicuss the lapscts of a propoied action In a level oT de
tail thmt Is proportionate to their tlgnlfIcanco"... Therefore I feml
thai lb« Load-Out sites must be more carefully analysed and
alternative's considered on a basis other thst 'Short Tersi*. Many of the
related Impacta to the ate of a load out site: mostly impacts to the hu-
■aa environment and transportation aspects, could have long term ef
fects. Tha loss of Just ONE Child or. One ftrson would NOT BE short term

effects.

Inclosing: IF MDSL would choose to Include, in thm Plnel EIS. a Supple- a
meet with at least (4) additional sites for s load-out, with the load- I f{Q—A
out facilities allowed a 30 day comment period, then a decision to per- |
mlt the alne would not wslgh so heavily on s temporary load-out. The

Arency could permit the mine and choose a load-out which would not la-

pact th* lumtn Environment or transportation, so heavily.

Pete and Hhonda Tully

1196 Baat Parrlott Cr Rd

Roundup, Kont&na 59072

Octobor 2. 1992

RECEIVED
Hike DaSllva

KT Oept of State Lands

Capitol Station

Helona, KT 59620 STATE LAN^

Dear Hr. DaSllva,

Tha following coaaenta contain additions or delations I feel should

be included within the final EIS for Keridlan Minerals Company's Bull Mountains

nine Ho. 1.

Chapter II, page II-I, AltematlTS li I feel this condition should be Include;!i

Condition Ho" <*- The operator shall submit a detailed evaluation of the
11fa-of-alne area and its perimeter to the Agency identifying All springs,

wells and grqundwater that may be disrupted due to mine related subsidence

and mine pusplng' (necessary to keep mine workings dry). Thla evaluation must
Include a detailed plan of mitigation enabling the operator to restore- or

»pla.ce all Impacted iiatera, Including g rour.it naier. to their original quality

and quantity. The Agency shall than require the operator to post a bend

sufficient to cover the cost of restoration or replacement of thaso oaten

into infinity should they be Irretrievably lost. The Agency should bear in

mind that If this bond le not sufficient and the operator relinquishes it to

the state, then the stale shall ba liable for nil damages Incurred..

Chapter II. page Il-fr and Il-$i I believe the Agency should rosiraluate tha

alternative method of poraanenl coal transportation froa the nine, at Its

outsat, ualng a convsyor bait down Rehder and Kalfbrosd Creaks to tha Milwaukee

right-of-way. Here the Agency nhould require a peraanent coal load out facility

with a stata-of-the art covered tipple. TM operator should be required to

rebuild the old Milwaukee rallbed froa Roundup to Cuehnan. This alternative

would eliminate both the public safety hazards due to trucking and tha envioron-

itental degradation due to a nex and unnecessary rallspur.

Caster III, pa^f TII-l6i Although such of the natnr In the Bull Mountains

U characterised aa Class II water, It la generally suitable Tor public and

private water supplies without treataent. Therefore, under lav, th? rondogradatiar

atandsnla apply.

flhattsr III, pane III-21i The Agency should ask for a more recent elk herd

cour,' alnce elk tend to procreate and their numbers have Increased significantly

since 1978. I doubt the Fish, Wildlife and Parks xould Issue partita for half

of tha elk herdtobeharvented annually bj rifle not to mantlon those taken each

year during bow season.

Chapter III, pw III-Ug| Tha Bull Bountaln Landowner Association Is not a

newcomer to the ana. Thin group of nainlj ranchers has been organized for

over 20 years and haa members whose families have lived her* for genar&tlona.

Chapter IV. T»g« IV-2) De*s tl» agency include water resources as reclaimed

acras unavailable for po&tmlning land use u.itll the and of mine life? If so,

this assumption is not wit Mr. the la>.

It is unreasonable to term a V* year impact as short tera. I believe

the Agency should change the wonts "ahort term impacts" to read "mina life impacta
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Chapter IV, pay iv-?l i MOuld uk, lht Agency to

of production par ton of coal for tha llfB of tin

unrealistic

changed froa

» IV-l^t The Agency conclus:

■ alnlng subsidence Are "aim

ln light of what actually i

i that lapacU to stability of slow

■ teens optoaUtlc if not entirely

■Ti J feel the nonUng should be

Chapter IV. page IV-17 through 23. Ho. 6 Hydrr

the Agency needs to Include an evaluation of t
[I Somewhere within thla sectli

__ 4uch water will be puaped to
ksep the aine workings dry and where this -ater will be discharged, tfithin thl.

^T10",^ *!!nCr n"dS t0 d8ter^n» ta" thla "1" 1-p.crth. water rightsheld by others and include now these Impacts will be Htlgited. Obviously? if
water fro* the Hamoth aod above are renoved. those water supplies down gradient
dependent up thea will be diolnlehed. Bather than pulping thla water down bom

Ilo dm.

h

0Uo «"nc, n.ed. to d.terUn. and then

!5! ?,. ^ ""1""1'>« •» «" "»ll»r or not th. nn l.porUnt eprin,. .lthli,
th. llf. of .lne an. are con.ldered unl,u« and crltlcl andIre not to be !.,»«
under «,, olr»«.Uno... It Mtljatlon »asur., do Ml and the.TTrltlo.1

S of thl.

Chatter IT. ^ IW0-Z1. »at.r -lu,. if ,round..t.r ln the Bull »o»nt»ln.
le c)»s..d unfit for him con.n»ptlon due to high lrala of silfat.. ud the
•>»><•«• "111 1«~- .ulfat.. ,„„ „„. «, Jo, ,h. „.„, no, ,.„„„ „

POM1U« for thl. 1. relate contulnatlon to eurtill u.. of jroundilt.r for
iivectock «b ..11? Aleo, because ground.ater In the Bull Hount^ns 1. no«

being coneuMd by huur.s, any Increase ln contaminants Mould cert^nly ll^t
present uas. Therefore, tht conclu.lon that l.pacts to .ater quality fro. Unlng
and ««, r.l.t«l .ub.ld.nce .hould be change fro. "negligible to .Inor" to
Blnor to ujor over the ohort and long ter..". —

Purler I', p^e IV IP, Subdivision. •>, Increase as a result of sine related
Influx of p«ople. Therefore, .Udllf. nu.ber. «ouM decreau ss a direct result
of Mining.

Chapter IV. pw IV 16i The last sentence In paragraph five should be chaiwad to
read. T.pacU should ba negligible Ov8r the long ten unl.ta, the nllspur
is not toMtructwi and truck hauling continues Indefinitely."
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Chapter 1Y. mm <£-. I rind It highly unlikely that should 7*1 surface acres be
progressively disturbed that they would return to equal or better than pruning
production capacity. This generalisation should be deleted since there Is no baali
to back it up.

Chapter IV, pa^e fa ..herever the word "spring or springs" is used, the word
-groundwater- should be added as well. -14

On the whole, I bellsvs that the Agency needs to go into greater
depth on Bine subsidence related damage Including slope failure.
fracturing, and surface and groundwaler degradation. The Tlnal Environ
ment*! I.pact State should address actual reclamation coats and subsequent I
bonding to cover those costs. ■

Finally, If there reaalns any doubt about the lining co-pan,■« ability
to coBpletely restore or replace surface and groundwater to as good
or better quantity and quality as It was prior to mining, then the
Agency should disapprove the applicants proposal to underground nine
ln the Bull Mountains.

Sincerely, -^

70-23

PeteTand Rhonda Tully X—

- 3 -

Chapter Y. Mun. V-6 and 7, Mhltnejr Benefits, ..hen considering this issue, the Agenc
entirely slssed the point. Our concern is that enforcjment of any State or Federal

law in regards to this sine in the future nay be jeopardised by this case since
the lining company will have precedent to argue against any enforcement Halting

their operations an a taking of their property. Under this restraint, it becomes

unlikely that the SUte or Federal «ovemment will vigorously enforce regulations
against the mining company for fear of suit.

Chapter V. page V-7. Hanageaenti Line four should be changed to read "when
Meridian canceled leaae agreements." The word "If" should be deleted.

Again tha Agency refused to face the Issue. Meridian Minerals cancellation

of leases to local ranchers who opposed their project Is of economic consequence

*nd Is a direct result of the proposed alne. Meridian Minerals heavy handed atteapts to
coerce ranchers into allowing Meridian Minerals to lapact the rancher's deeded

surface while llalf.ng damage settlements la very Buch related to the proposed «ine.
The Agency failed to understand the severity of these consequences because they
neglected to coneult anyone else concerned other than the company. Unfortunately,
ethics sees to play no part in alnw analysts and [wralttlng. a aajor drawback for
the future of tha Bull Mountains.

Appendix A. page A-5. tfetlanda. The following sentmwshould be added to the

end of this section on wetlands enhanceaent, "Theae activities shall not Infringe

upon the water rights held by other landowners outside of the permit area nor

;hall theae activities damage existing development nearby."

Appendix A. PMt A-26. Land Use, I believe this assumption in paragraph three

Is an error, since both Johnsons and Charters have old laproved pasture lands
within the proposed life of alna area.

Appendix A. page A-17. Reve^atloni Does the Agency realize how difficult it is

to control knapweed and spurge? Mowing is not an effective control Bethod.

Append.,* A. pane ■.!. I would like to see a dollar figure aaount on this pernanant

trust tind rat accounting of the Interested earned in tho Final EJS. How Bill an

adequate trust fund be maintained?

The Agency aust establish paramters upon lnlerla water supplies. Vatar hauling

beeoMB phy«ieally lapc-asible at tines and should not be allowed to carry on

Indefinitely. Pa^e jtj-cj [f these springs disappear froa fracturing, hew does the

Agency asxuae there will be any water left to Up with thrmhorlr.ontal drains?
Please clarify.

Appendix A. ptme U^ and V». The Agency should bond for more than four wells within

a life Of alne area of approxlaately 1- sections. I would suggest using solar

?j«P5 on wella rather than wlndallle. Also, large underground storage and under

ground distribution on any syatea would enhance year around usage, rurihenore, I

suggest the Agency not expend too wuch tlBe or noney on guttlers since under optical

conditions they are unreliable as a water aource. They do not work for livestock

or wildlife as this country goes too long between rvins,

Appendl* A. pa^e At5 through "7i This bank or wetlands will hardly take the place

of wetlands lost alles away In the alne area. Also, these enhanceaent plane do not

take Into consideration property lines and water rights on already eatabliahed

wetlanda off of Meridian '* property. 1 would like to know what Is planned, specifically

on springs numbered 1*1125, 11125, and 11115. and how the Agency plane to safeguard

outside water rights and use.
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Northern Plains Resource Council

S«pp lenunul Comments of the Northern Malna XrMurcf Coancil and the Bull Mountain

Landowner* Association on the Draft Environmental Ltnpm Statement huaijcMfpdjan yjnt rais Bull

Moumain Mta. Ne, 1 RtCElVED

Ode-mMW 0CTn6?992

STATE LANDS

The following ire supplement] comments on behalf of Northern Plain* Resource Council and

the Bull Mountain Landowner* Association on the Draft SS fort the proposed Bull Mountain Mine No. I.

This Draft EIS is inadequate because it does not provide an interdtsd]

assssing ml mitigating environmental impacts from the proposed mine. Most

consultation with the Montana Department of Health It Environmental Sciences

IB assessment of mining impacts u water resources.

isciplinary approach to I

st glaringly is (a lack o( |72~
Water Quality Bureau in |

The Montana Department of State UmJj- lack of consultation with the Water Quality Bureau in

it) unnecessary haste U permit [his mine has resulted in: Inadequate assessment of the potential advene

imparts to water resource* that will be caused by the pmpustd mine; Inadequate mitigation measure* rg

lessen [he Impacts of the mine on water resources; and the omission of data that. U provided, would most

likely deroonMrat* the need for additional permits and eaempOons under the Montana Water Quality

Act. The Ora/i EIS it inadequate in the following areas.

The DEIS fall) to addreu the need for aiexempDon from the nondegradation policy of the

Montana Water Quality Act From likely degradation of id Class 1 ground w*«tr (is defined by MT ARM

16 2O.1CC2 according to spedrk conductance) that feeds 24 springs listed In Table M at being po!*r.ru! I v

Impacted by mining. Clasa I groundwater is protected by the Water Quality Acfi nondegradation policy,

and cannot be circumvented by lumping the. Gasi 1 ground w«rr with Clau II groundwater u is

apparently, [he Intention in the DEIS

More dau needs to be collected to determine the impacts on Class I groundwatcr, and a

determination-with a Justification—needs to be made at u whether t nondegradatian exemption is

retired for the antidpaled degradation of the Oass 1 gtoundwater feeding the 24 springs listed in Table

E-l Addibonalty, Ihere are discussion* throughout the DEIS about lowering the quality of Class t

groundwaier to CUia II. and Class Q to das! III. Ftose explain why the DEIS is silent on the need (or a

nowlrgrulatnn exemption for this anticipated ground wjm depadabon.

It is inappropriate to dasiify th« H irnpji li»led as Oast I groundwater, when In fact they

should be classified t* surface water, and then appropriate surface water standards should be applied.

This is significant because surface water standards are more stringent than groundwatcr standards.

Additionally, a determination should be made as u whether the proposed mining activities will cause

7 2 ~* 2
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419 Supkton Building

Musselshell Valley Development Corporation
P.O. Bo i 24

Roundup. Montana 99072

October 2, 1992

Mr. Mike DaSllva

Environmental specialist

KT. Dept. of State Lands _w_

Capitol Station OCT (161992

Helena, KT. ,962. STATE LANDS

Dear Mr. DaSllva.

The Husaelshell Valley Development Corporation has been on record from the

beginning of this BIS process, in support of the proposed Bull Mountain Coal

Mine. It has been our belief that the DEIS, dated Aucjuat 1992 absolutely does

address all ot the Issues raised during the Scoping Process, and In fact
includes s>eny issues not raised In the Scoping Sessions.

We do not find sny substantial errors in the analysis and assumptions that

need to be commented about at this time. We have participated in the total

process and have had ample time to provide Input to tha process. The final
round of DEIS hearings In Huntley, Billings end Roundup were very well done,

and several Quest ions and clarIflcatIons uere suggest ed. Since these will be
responded to In the final EIS, it would be redundant to restate any of them.

Thinking back through the past 2 to 3 years, and studying the associated

documentation. It Is obvious that the overall conclusion should be that the
only potentially significant effects on the human environment would be

positive and benaflclal, both In the short and long run. It is alao obvious
that there will be a few significant Impacts in the very short run, though we
b#11 ave that the proposal with suggested nit lcjac Ion neasures has made a
genuine effort to minimize thosa impacts. This Is a good project proposal.

When we cut through all the rhetoric, exaggerated statements and emotlonal

jargoni just apply son* common sense and lock at the facts, this project, as
proposed, will have lean negative Inpacts on this area and this «tate, than

post development currently occurring. It will also hove less negative Impact

than many of tha decisions that could come out of the 1993 Legislative

Session, if history is any indlcatIon.

The Kusstlshell Valley Development Corporation wishes to express our thanks

for the efforts of the Montana Department of State Lands in preparing this
well done document. We strongly encourage approval of the applicant■

proposa1 and hope that condltIons. including those star,ed in Chapter XI. are

reasonable.

mine waste discharges into groundwatt* connected to these springs requiring a surface discharge permit

from the Water Quality Bureau. The EPA ha* determined lhat the Federal Oe»n Water Act requires such

mine waste discharges to groundwater connected to surface water receive a surface discharge permit. 1/ a

■ - ■ _.! h * uLmm . •* i.,,ktib i ■ 'I i. ■■ ' rtvr\ ink rw>nH**rbtahfin riflTlflOOfl 72-4
mine waste discharges to groundwater connected to vurtace water receive a surrace oucnarge permit. ua

determination is mad* that a surface discharge permit Is needed, then any nondegradabon ewmptson

would have to meet the more stringent (dun groundwaier) requirement) for not acceding drinking

water standard*, and far protecting other beneficial uses, lhat are mandated In the Montana Water

Quality Act and the federal Oan Water Ad.

There arc discussions m the DEIS about tnobpated fractures in Ihc shales from subsidence wfll

result in contamination o! surface spring*. Such fracture* could result In mine wtitc discharge* into

groundwater connected u surface water, and merefore reqwrt a surface discharge permit from the Water

Quality Bureau. Better hydrology: studies-including baseline studies of ihe water quality and quantity of

Impacted springs-should analyv whether such discharge* need a surface dbcharge permit and whether "Jg—§

a noodepadabon exemption from the Board of Health i* required that protect* surface water quality

Kandardl and beneficial use*. If it (s determined lhal dSese discharges do not require a surface discharge

permit, an analysis should still be made as to whether a nondegradalion exemption b needed to protect

surface water quality standards and current and future beneficial uses as mandated by the Montana

Water Quality Act and the federal dean Water Act

The permit application stain that discharge* will occur from the portal of the mine pool lhat ■

exceed 3100 mg/L of dissolved solids. Such a discharge requires a surface discharge permit. Please I
explain why the DEB does not require a surface discharge perm! I for this surface discharge, and why the |72~€
agrnrie* don't believe * nondepadation exemption is needed from the Board of Health for this highly I

contaminated water. *

Thank you for the opportunity to provide i tent* about this DEIS.

More baseline water quality dau are needed for the iphngs or wells that are to be replaced by the

highly contaminated mine pool water to protect water rights holder* who** wells will be replaced. From

uble E-2. it appear* lhat springs with S4I TD5 wiD be replaced with mine pool water of J100 TD5. Are

any of Ihese spring* or well* being used for drinking w.lerl tf w. ahrmaove replacement options should

I* developed, (ince 3100 TDS is undrintable. Please explain whether the degradation of Ihis magnitude

ii legally (Rowed for other beneficial utcs such ai livestock and wildlife. Pleas* explain how such *n

enormous irtcrwe in conamination for wells to be replaced can be meet the water replacement

requirement* of the Montana Surface and Underground Mining Reclamation Act. PkaM develop other

water replacement alternatives other than from the mine pool a* proposed in the DEIS.

While groundwatex discharge* from mines art rumpled from having to obtain ■ groundwater

discharge permit under the Montana Water Quality. DSL is required by law to impose the same

conditions for meeting groundwater standard* in the coal mine permit as would be required by the

groundwaier discharge permit. Please explain Sow DSL plans to meet the requirement) of the Monana

|72-7
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Donald E. Plcchlonl,

President
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Ground Wawr Discharge Pwmii Elimination Syum.

Pie** npUir. how (he applicant will implement Be* Management Practice, for all nonpoint |_

a of water pollubon from the propoted mining activittci. |f .C™ I

Pl«« npbm ko» ft* Ofto r,< Surfatr Mining and Lhe feraii of Land Mj

O»ii lc|al mniironenO lo< permitting |M> mro ■«!« 0* National Environmental Polity Act. Iht I
Federal Una Polk)' Management Art, the Federal Surface MiningControl 4 Reclamation An. and the ItQ— i
WmIOn,W.BM. Whit voUb.ft.addltioiulopporniniSBtepublicrevin. under inn and/or I
other federal or irate lawtT

Plwue provide more information and explanation u to why the DBS concludes mat there it m

need for an Air Quality Permit from the Montana Air Quality Bureau. Doe, the Air Quality Butem

concur with D5L'» determination that no air quality permit n needed?

Doe* It* Montana Water Quality Bureau concur >nlh DSL and the DEIS that no groundwiRi

discharge permit surface water discharge permit, norm water discharge permit, nondegradarior

exemption for groundwater, nondegradaD'on exempbon for lurfact water, are needed for thU p

h-13

k?

TTuink you tat your consideration.

R. Dennii Olson

NPRCSuH

on Behalf of Rlcharf Parks, NPRC Chairman

Blen Pfi««. BuU Mountain Landowner* AmxUtian

' "

w-y>d to DaSilva—Comment on ZIS—2/2/2

(3) Surface contours. What abojt the effects of

long wall fining' 9 ao-callad "planned aubsidenot"

not only on tr.« one hundred, or ao keeps and

springs in the propoMd nujving ar-a but al^o on

the very shape and integrity of this aonetfjaeB

rugged, slope-and-meadow terrain? Should Hexidian

Hinerals be required not only to redaia or r»pl*cr>

wattu- but also to r**-l*im damaged, eroding slopes?

I would say y>ss.

Ml Transport*idon of cwal. It la ridiculou* to

transport coal by true Sting lr on back roada and

highways to the neaxtxt railhead. Tot one tMng,

the costs to the mining company are incredibly

■agnifled by this highly inefficient »>chod of

transportion. Plus, the lapacts boa dust, noise,

increased road hazards, rapidly deteriorating

roads, and potential pollution all along the route,

are so enoraous that they should add up to a

quick denial of any transportation persit—even on
a supposed short-term basis. It seens reasonable -r,

require tha mining company to build the railroad

spur it talks of building to the aine befoce it.

begins hauling ooal out of the sunn.

(5) The railroad spur. ThU itself is another

issue, vith Its own set of inpacu that need to be

addressed. Who permits the railroad? Who allows

the railroad th« power of eninent donain, to

mndeun lands for l£s own use? Who will ensure

that these lands reoain unda saged during and

after the life of the xdne?

(6) Reality check. It has seemed dear from the

beginning of thia process—certainly rxon the tiae

that the Bureau of Land Managenent allowed the

coAl-fric-la.id swap and set in notion this StAW

Lands El£—that BH/Meridiaa would attain all its

required federal and state permits, eventually. The

question is, onc« all the permit* are in, will the

investors In this project acttually begin nining?

Coal which Ij virtually the um quality—but from

■uch larger seams and with « railhead already at

the mine—currently can be bought in this region

fir one-third to one-fifth the price BN/Herldu n

says it must earn to make this mine profitable. If

the price of coal goes up overnight, then perhaps

BS.-M-rMian will open Up a nine tomorrow. But

what If they don't} Does this State Lands peradt

lock BH/Heridian Into 1990s beras forever? If better

mining technology, for Instance, evolves by 2020

A.D., will BN/Meridian still be allowed to Bin*

using 1990s technology? Can this permit bt renewed

73-3
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October 5, 1992

tot Mix*? DaSilva, Environment Specialist,

Montana Department of State Lands, Capital Station,

Helena, Konuna 59620

from i Wilbur Wood, Natural Resource Writer, Box

12, Roundup, Montana 59072 ,

regarding: Draft EI5 for Meridian Minerals

Company's proposed Bull Mountain HL-.« Ho. 1

(1) Water. Your EIS mininiiz'n the effect of

long wall mining on the aquifer and thus on the

wells and springs and streams (intftrodtMnt though

they nay be) of the mining area. You understate

the economic importance of a continual, renewable

supply of water. Coal is a one-time product worth

millions of dollars to extract and burn. Sut then

it's gone. How many millions of dollars, or billions

of dollars, is it worth to water wildlife, livestock,

people and plants for the next one hundred, five

hundred, one thousand, trn thousand years along

the spi.ru" of th# Bull Mountains? Your Department is

in charge of the health and resources of lands in

what is now Montana; you need to get better at

estimating the true valtje of longtera health, the

incalculable worth of renewable, as opposed to

finiu, resouroes. You should make sure that the

Mining company guaranvw reclamation of water

r-sourcea (but how can you "reclaim" a spring that

no longer flows?) or at Least guarantees

replacement of lost water in perpetuity (but how

can we enforce this for even one fiunJr-d years,

much L-ii one thousand or ten thousand?). To

ensure that renewable wat^r resources are not

damaged by finite ccal mining, the Department

should really prohibit tangvall mining h"r-. But of

coarse State Lands is unlikely to do this. Why?

(2) Economics. If you prohibit langwail mining

In the Bull Mountains you effectively prohibit M;U

project, at Lraat in the Lnmediatft future. Cf the

other ways to extract this finite resource,

atripnining sfwais out of the question [ton much

overburden in places, too much slope, too

expenaiv* and difficult to reclaim} while roan and

pillar style mining seems equally out of the

question (too much coal 1/^ft—to prop up the ground

and reduce subsidence—and labor costs are too

high). So you are probably not going to do what

you should do. which is prohibit longwall mining.

When Burlington Northern—in its guise as Meridian

Minerals—lays out such compelling short-term

interests, It is difficult for governments, tn grant

equal weight to the i0n9-t.-r.-B interests of the land.

(3)
RECEIVED

OCT (i«1992

STATE UlfOS
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WASHINGTON CONTRACTORS CtKOuP. INC

October 1, 1993

RECEIVED

OCT n 6 1992

Mike DaSilva

Environmental Specialist

Montana Department of State Lands

Capitol Station

Helena, MT 59620

SUBJECT: Dnll Environmental Impact Stalemenl

Meridian Minerals Company

But! Mountains Mine No. 1

We have reviewed the draft EIS for the Bull Mountains Coal .Mine and submit ihese

comments specifically in support of the reclamation plans detailed in Appendix A.

We reference sections F.6 through F.9 of Appendix A that address revegelation and

waler quality topics. As an earthrrvoinng construction company operating throughout

Montana and the West, we concur wiih the various mitigation methods noted in the
document.

Our operations involve a significant amount of highway construction for the Montana

Department of Transportation as well as reclamation work for private companies. These

projects involve activities addressing erosion control, revegetation, and water quality

control. One project of particular interest has included restoration of a stream by

constructing meandering channels, wildlife ponds, and ishnds. Surfaces were topsoiled

and wiil be revegeiaied. Current seeding, fertilizing, and water resource replacement

piacncfs utilized by government and private sector groups correspond with tho*e
methods listed in the EIS.

We concur with the reclamation plan described in Appendi* A.

Respectfully,

David P. Becker

Business Development Coordinator

637-
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RECEIVED

OCTn6S32

STATE LANDS

Mikt DaSllvs

Environmental Specialist

Mununi Depi. of State Lands

Capitol Station

Helini, Monimi 59S2O

Dear Mr. DaSHva:

JANICH RANCH, INC.

4S4 Old Divide Bo«d

Roundup, Montana 59072

October 3, 1992

RE: Letter of August 3], 1992

Draft of Environmental

Impact Statement

In reviewing ih* subject Environmental Impact Statement, I feel that additional

consideration should be given lo the Impact of the coal transportation on The

Old Divide Road.

This road and approximately 24 household* along It will be greatly Impacted fay

noise, dust, and safety (ills also ■ school bus route). I own land on both aides of

this road and have lived here all my life. We move livestock acrosa, on, and along

this road at present and In the pa&t. Our use of the road for this purpose was
interrupted during the test pit hauling. We are now able to move our livestock

across and ovtr this road without any problems. Also, this Is a prime area for game

animals (Bud Comly, Slatt Came Warden) which cross the road in numerous places

on a daily basis.

DEPARTMENT OF HIGHWAYS

■STATE OF MONTANA-

75-1

construct a road capable of this heavy hauling use.

Sunning these coal hauling trucks on an unsafe roadway that la parallel to I

Highway 87 la Bettfes* f«»iLL or mweswry. The trucks could b« routed straight \-j r~ r
out to the highway approximately one mile on the existing portion of Old Divide Road I f O~C
If It were Improved. Another alternative la that Meridian could build their own road I
along their proposed railroad right of way to the highway.

We ask that you consider the above alternatives as a condition to granting this

permit.

Nick Janich

JANICH RANCH, INC.

off

Bonnie Lovelace

Strip Mining Bureau Chief
Montana Department of State Lands

162S Eleventh Avenue

Helena, KT 5»«20

Local road Jli from th. junction with U.S. >7 to HuntUy was
u!s. 10 until It was replaced by Interstate 90 about 20
years ago. Maintenance of old U.S. 10 remained with the MOT
even though .11 federal .id funding ceased Local road 312

, that "ill « •»•"•«« throuoh Jun. °< »" «»•» the r""!"-
[ A .rids, hav. b.«n co«»ltt«d to proj«=ts.

If th. co«l truck. W.v.l on 312 tor • p.riod ot 30 »onch»,

pTWEH POSSIBLE IHrACTS

' l) Jet. with U.S. 17 and local road 312. Once the coal

trucks reach the full production mode, the truck

drivers turning off U.S. 17 turning east towards

Kuntley nay have difficulty pulling out into the

intersection during rush hour traffic. Our Traffic

Section has evaluated this intersection and have

determined that traffic volumes meet mininun

requirements so that a traffic light night be

considered. However, they have made the determination

i that a traffic signal is not appropriate at this time.

limi 3 Also, those trucks turning off 312 onto U.S. 17 heading
back to the nine, say experience aoaa off-tracking

problems. The free right-hand turn nay be restrictive

for th. coal truck drivers.

There could be some capacity and level of service

problems at this Intersection during rush hour traffic.
Se. the attached capacity chart.

Accidents with coal trucks could become a major

problem, especially during the winter months.

Dennis Casey. Cotnnissloner

KU. DiSilva, Environnsntal Specialist

NT Dept. of St»te Lands

CapitolStjtion

Hal»na. HT 59620

RECEIVED

CCTflfiW?

STATE LANDS

During Meridian Mineral's "tost burn" conducted froa
January l»90.to October 1990, several ■otorists
ceapl.incd that coal dust coning off the coal trucJs
obstructed their vision. This was brought to Meridians
attention and they have told us that all the coal
trucks would be covered with "Air Foil" windscreens to
pr.v«nt this from happening. He have reservations that
this nay not be adequate.

I disapprove of the proposed nininj plan outlin.d In the

Dnrz C.Z.I, for Bull Mountains HU* 04. 1 aa it does not.

Regarding transportation, Chapter IV, Pages 32-33-34-33-36.

to your office from the Dept. of Hi «hviy, dated December 23, 1991 I % 13^"" 1
r^conmends that Meridian Minerals pursue other loadout sitas.

vill be enclosed vlth this letter.

Is Montana Departnsnt of State Lands villlng to accept th.

liability ris* involved by allowing the Kuntlev haul route

to be used, iftsr tin De;iartnent of Highways reconnsnded the l-ji-i r\
use of an alternate site? Use of the proposed route could also 1/ D~2
cause undo financial burden on the Taxpayers of Montana, vhen

accidents involving coal trucks, ichool buses and exsistlng

traffic jecoms more than just . possibility. I

the appropriate recommendations.

Because of projected increased naintenance costs, projected

decreased pavenent life, projected decrease In available

funds, anticipated decrease in level-of-servicc and an
anticipated increase in the accidents for tho component

route segments; the MPT vould prefer that Meridian Minerals

rather than Hundley. ~

n. .76-3

T- J. Mueller

I> 0 3ox 142

Huntlet. MT 59037

-0
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yeijlowstone v ey eiectrig

October 5, 1992

kt cwptT'of statl^unds OCT fl6 892

hIIHI1 KT*59S30 STATE LA'°3
SE: Meridian Coal Kin* Written Testimony

Dear Hr. DaSllva:

Enclosed is a letter submitted to Fergus Electric

Cooperative by Yellowstone Valley Electric Cooperative's board

president.

Tit* letter acknowledges the positive •canonic i&pact the

Mining project will have within the surrounding counties. The

letter also states the concern* our Cooperative's board has

regarding the coal loadout facility in Huntley.

Please accept the enclosed letter as written testUony of

the position of Yellowstone Valley Electric Cooperative's board

Kr. Larry Dascheeaaeker, Board President

Fergus Electric Cooperative, Inc.

September 29, 1992

Page Two

I hope this letter provides a clear understanding of our

Board's position regarding the Meridian Kin* Project. Please

contact se if you have any further questions or if I can be of

any further assistance.

Sincerely,

//aaes H. Heiabichner
Board President

JWH/jas

y

Central Manager

The Bull Mountain Landowner's Association^

YEUOWSTONE V EY ELECTMC

HUNT1IT. MONTANA )<

Mr. Larry Deachecaaeker, Board President

Fergus Electric Cooperative, Inc.

KC 85 Box «040

Lewiftown, NT S94S7

XI: Meridian Hine Project

Oear Kr. Dascheenaeker!

At our regularly scheduled Board Heating, held September 22,

to ■».

Meridian Hine Project would bring to the countiee surrounding thn
■ ine location. He are pleased to tee that Fergus Electric
Cooperative will be the power supplier for the ainlng

development. As noted in your letter, the addition of this
Industrial load will have a significant and positive inpact on

our Cooperative will also sa* positive effects Iron the econoaic
lspact of the project.

Yellowstone Valley Electric Cooperative's Board of Directors
supports the Meridian Hine Project. However, our Board Is also

concerned about the air and noise pollution end traffic problems

which will accompany the temporary load-out raclllty in Huntley.

Even though it is projected that the Huntley load-out
raclllty will be a 3 tc 3 year period, the negative lspacts to
the community could be significant.

For this reason, our Board passed a aotion stating the our

Cooperative supports the Meridian Hine Project, provided the
concerns of the Huntley residents are addressed.

EnvtroomenLal SpeciaJin

MT Department of Suue Lands

Capitoi Station

Helena. MT 39620

Re: Comments on the Bull Mountain Mine N'o. 1 DEIS

RECEIVED

0CTn6l992

STATE LANDS

Dear Mr. DaSilva,

The Bull Mountain Landowner's Auocu « wishes to reiterate us support of the following

1. Realistic bonding and a permanent crust fund to restore water resources likely to be

disrupted by mine subsidence both on-sitc and down through tributary drainages.

1 Realistic bonding tnd s permanent trust fund to stabilize slopes and control subsidence

caused erosion

3. Disapproval of interim coil hauling to Huntley as i threat to public safety. Require coal

traniporution from the outset to be by conveyor or truck, built down Hilfbreed Creek to

Roundup and then by ■ common carrier rail spur buili from Roundup along the old Milwaukee

right-of-way to the mainline at Cushman.

4. A suie-of-irie-irt covered tipple for the coal loadout

5. Formal t

requireme nc

Dee pven to i

upon request.

ercucd panics on development and revisions of pcimit

behUfofthcBMLAand wishej to submit ihc following additional written comments and exhibi1

and the Northern Plains Resource Council for pcruul and consideration.

Sincerely youn.

f
Ellen Pfisttr ^
926 Yale

Billinti. \IT 29102

78- 1

An affiliate or the Northern Plains Resource Council

F-61



Drift fnvironmsntal Impact Statement

Bull Mountain Nine 1o. 1

Meridian Minerals
By: Ellen PMster on b*iu1f of Bull Kountain lando

Assn. .and Northern Plains Resource Council

926 Tale

StlUngs, Montana 5910J
October 1, 1992

1. It would have been useful to havs had • map In *hll|7Q
document showing the relation of this proposed project tolf Q—
the balance of the Mammoth-H-ider coal deposit In the Bulls *
This Is Styled the Ho. 1 Mine, which Implies a sequence of
mines. If this Is to be the case, then portions of this
pro'ect. particularly regarding transportation »rt

Inefficient and Inappropriate. If a sequence of mines dees
become reality, then, when the committment Is made to this
■ Ine It Is actually a committment to a wuch gr-ater Impact

'in many areas. With the exception of iiout sli sections of
coal immediately south of th; nine plan, the rest of the
coal ii the checVerboard pattern of Burlington Resources and

United States, and would be subject to lease by application
at the present time. The mine plan strides we thit It could
be very easily adjusted to the north or saut-. and still use
the Jane facilities minemouth. Would such extensions be

considered new permits or extensions of an (listing mine
permit?. What ire the triggering distinctions between ths

two?

2 Figure 1-3, p. 1-5, Section 3?. T 6 S. R 27 £ Is jJ_L|7Q,_ A
Federal surface, 160 acres Federal mineral estate as shown.|/O ."*
and 3/« mineral estate as shown In Meridian Minerals.

2 Pj-e I-'- The minsral ownership it the enc" of the!
firs', paragraph should read that 31 §0 acres cf mineral!
within the five year permit application are privately «"n'l)|17Q._ C
and »60 )crti are federally owned. It should also be notedly O O
that none of the federally owned mineral acres will be|

78-3

mined.

B. The

1lity of rftct

■coali
lubsldence-

used 1'3. Page I-(. Un
discussing the possl-

»in»h ntv Collfnittt Dtcttoiiry defines 'could" as *"|7Q—
aTwnativs to £411 suggeiting less force er certainty. . ."■' O
The selling point for long-all mining Is t*>at subsidence 1s|
a predictable certainty. The affsctt cf s-jbsidence are what
Is In cont*nt1on--not that 1*. coul-j o=:ur.

It Is my understanding that It may en tie majority of th«|

resource, t-U It has ye'- to lease about half the coal beyond!
the five-year permit ersa.

9. It Is not my impression that dismissal of discussion of
alternatives should be lumped In a -afl and casually shunted
aside without more detail than Is shown on page II--.
particularly with regard to transportation. Tne first
variable listed In the factors for negative consideration Is
•Increased cost of construction." I think that Is the real
reason for the selecte! temoorary load out sits. A paper
en-itlld Draft Bui 1 Ho-.-ntjUs Mln; Sp, 1- Temporary j,.qadput
Facilities. AlterwitUt S".M Su-amarv, January 31, 1992,
reviewing the conclusion o* a site review team comprising
Rohsrt Cchmer, lMfc« EasMva. and Ann; Cossitt.

•78-

Hoh-rt Cchsner, Plk« Cai.
proposed losflout sites. At !135:00O.0O Huntley was cheapest

to *?ridian, but no estimate was waCe of the total costs
p«*11c aoc" private.

There was no actual estiaate of costs to Hertzian fo
the Coors site. It would «1t1gats the direct Impact on th
Town o* Huntley. It wouU not «1tlgat! the Inpact on 312 0

public safety.

I an Intrigued by the differtRCt in road dtscussio

be-ween the Huntley and the »cton site. The M niles 0
■unimproved" road are graveled. «uch as Is catt1g Creek
road Somehow Yellowstone County can force Mjridian to pa;
for th* upgraeMng of the Shephsri-Acton Road, but a much
more Mohly traveled roaf, 3'!. stands alone. I also find

the lacacts on tht ActoT Bar with tS?
le q

savin? 1

A

It hard to compare the lacacts on tht Acto.T B
Hjntley- prob1e«. The trailers In the Acton area lie q
ways east of the Railroad. There would be some savi?
true* transportation to use towtrds site devlopm«nt. Actoi

co.nes In at $1,467 Billion.

Commanche cones 1« fHh a price tag of 52.205 Billion
probably due to wore Yellowstone County aoadl- Comnanche a
1 sfttlenent Is e.»n harder to find than Acton. Commanch
and Acton have the sejie di sarfventaou with a Mjher fir
danger and greater problems witi fire suppression. -

The Broadview site has population In the direction 0

prsvalling wind »ni 23 miles of road to upgrade with tcta

cost of 51.660 UllUn.

Tht Scuth of Broadview site has no cost factors, bu
llso.few people to Impact. It would be a difficult fir

suapreisior. sit*. . -

ATI of the site! on Montana Highway 3 would carry
d-crsise- HaSIHty factor fro* the msre fact of less pybM
ex-osure to traffic accidents by setting ths coal true

16
17

8-18

rinl n« 1W Of the mine ,r,i t*t toMl 1Crt«9« IHtti >s|'° '
dls-urS-i sjrftcc unJfr coll re«o<ll. Of »>it (O!S till 1»C:1
itre discrepancy consist? Under f>e nine »li». ill IreiS 'l-fa Q
coil renovil ire sc*e«uleo to ««ent»illj suoslce »1 ti tn;l/O~ O

l l
scheduled to eventually subside

_ e*c;?tlon of the mains. Are the mains scheduled

su^sie? »s well? If so, will
the process on final retreat?

n| JQ-Q

Flo 1-3. o. l-l. thitl

"»" ""'"178-10
5. It should also be noted
so»e of the pronos»(! wild life enhancesien

on ai'acent landowners other than MerUia

well r- = eived. Maps s-jch as this one shauU show H<rUH
ownership and/or control of surface, rather than J
asiuainc. t»at all private ownership is monoHthic.

fi PiSe 1-7, Table 1-2, On sine plan naos In the p-r*it |7Q_ -I f
tttl lis: year HtWI for mining Is year 35 pith KM longw.ll|/0 I I
aachine. which is a long-r time frame than shown here.

7 Page 1-6- why are so many acres In the coal buffer «"«■ .-
of th* mine ?len. particularly In the Hidden Sprlfigs|7g--| 2
Su&division area In the Northeast lone? As of IE i-ontMl

all lots in that were sold.

espect to Condition (to. I, It would
for ste*

b/

In

7. Page M-l. W1 th
be passible now to map the- areas with pot
sloae subsidence problems, md begin to address how
-in tft* potential problems. Please *•««■ what Is ■<
■subsurfac' deposits". Do Conditions 1.2 and 3 pertain onl
to archeology? There may also b- problems bttwee
arch.olTjgical"ut?atlon and reclamation techniques. ! waul
like U see a map" correcting steep ilc-p; problems an
proposed reclamation techniques. In Is problem has bee
tmeeqjafly addressed all through this document. By my o»
rouah calculations with an electronic sealer, there are a

'0 linear miles of such slopes within the lift of I*
ll Is the only time within the permittin

that the public will be presented with an overal
,...ji:y ta comment on the extent of the problem. 1

lidiMcn fb the problem of slope In stall 11ty , th
fundamental makeup of the rocVj comprising the hills will he
alfrt* fro* a relatively continuous sediment liU down ove
tint" to i fractur.d and broken base with highly Increase
n-rneibmty Since the Bull Mountains do not lie dose t
»r eirthQuake fault lone, the probability of the kind of
tn-emel roc* damage done by subsidence occurring by
Mttifli force Is 1o« to no"e»istant. I also do
unders-ane tH why of listinc only these four parHcu

conditions- It seems lite Hind of a short, strang- list.

nepla

OC-is

78-13

78-14

78-15

Ba;c :i Lines

for "lif

1-5. Is sit!" eoulvile"l|7g_-)6
If so. ms Kerlcianl' u ' "

•r»fflc off H1ghw»7 313. What fclnd of lliMllly costs
HericUn fictorec into t^eir eipenses fo

off premises on puSlic highways?

sporting cotl 178-19

Belmont costs facto

Is a water short site.

I SI.750 uiilio

Lavina would have upfront costs In the amount of S2.aZ3
illHon. including some tracUge construction.

CtitHIM H would be the next longest truck fjul with Z.e

■tiles of gravel road anc the need to rebuild a local bridge.

Mossmain would be tie longest haul '.it.I) miles and the

second ch-apest to develop. S330.O0O. The actual road route

to get to Moismain was not discussed, so It was not apparent

If Highway 312 was invalved.

:n<Sup Had the dosjst route to till n1re--l$.6
» _ • . xi .i i i i-. <■ — L. i >^ 1 ■ i ■-. j r t h j r nnf ill r* ' r * f

rail 11n« KtvM be In # community that wants that Hind of
dev;lo.-3nent tnt Impact. Ti* Roundup location would put the

railroad In an area where water would be avilable for fire
suppression and under greater public scrutinty to catc'

fire

suporeiiion and under greater public Scrutinty to catc-

firei started by trains while they are small. The Hawk
Cr-ei. fire of 198' s:artsd on the ridjo where I"er1rt1an Is
currently talking of putting Its proposed rail route. In
house consultation with Don Kendall and the Slate Fire
Marshall's office might provt valuable. T^ers should bt •
map ef t*ia proposei nllrout; shading tie proiosed county

road cross ings and relocations lection by section to

Broaiview.

78-20
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The old KilsiuSee roid bed Is all ready disturbed. The
mount of disturbance to Srln; that ilcS would be minimal
comaar>-< uttfi fills on the Broadview route md five hundred
foot rights of way to get enough dirt to buUd. then couol-d
with sast* other engineering problems mentions* In the OHS.

There 1j also the factor that at the tnt of 30 years, there
will bt * "0 abandoned railroad beds leaving pirMMIt scars,

since the state of Hontana will be the only entity lucky

enoujn to have the road bed leveled out on their lane.

One of the scars will be the livestock underpass shown on

page 1-7, Figure A-7, dividing ranches. They Ice up and g-t

slick Inside. They are especially dangerous to horses and

rtderj. The noisy reverberations Inside can spook even a
ge-.tls horis. Sometimes they ire constructed witS the nut

end of tne bolt Inside the underpass, and that can peel up a

horn If tt tries to turn around or gets spooled. A rider

leidfn; a horsi through can be run over by tie horse. The
proposed passages tri only 5 feet visit* Wt*l the railroad
richt 9f way fenced, horses tnt rider* don't have many

options.

Vith :-• ittttudes toward this project In the Immediate

.Roundup community, and most of Husseis'ieU County, it
wojli teem to be no problem to set rig'iis ..' way at reason-

■frll prices, perhaps ever, donations; so the number of land
o*n-.rs «i th which Keridian would have to deal should not be

a pr:b1e«. If this 1s not the case along the reaches of
ii;')r..j Cree* and th* Muiltlsh-11 River, then Roundup Is

In -'i ?:sitlon of wanting Jois ind having other people
suffer the nasty affects for them, while Husse.1 shel 1 County

gsts tlit money, especially tax money from the nine.

The only way tc mitigate some of th: front end Impacts for

the preferred Huntley loadout would be with grants from ne
Coal lapact Board with severance ti< money. That pot Is not
Inexhiustaile, and this mine would piy In vtry little to

reimburse the large public Impact that It will hive with the
Huntlt- option. Other portions of the coll Industry that
tri contributing more may not be too appreciative, as well

as otiitr Impacted communities-

The reconstruction of U.S. 67 Just about rgined Halfbreec
Cree1; as a wetland area. It 1i now a damaged wetland with

oxbor loops cut off from the rest of the creek by the
htghmy. To concentrate coal haulage or transportation in

tone form In the corridor of Half orje* CreiX and the

Ratttisfcoli River would at least confin* Uti damage to areas
all read/ Impacted rather Uan spreading It out over more

country and leaving permanent scar* for a short term

project. After all, th» rest of t:ie coal deposit lies to
the "crth eni east of the current project.

78-20
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the mine, dus
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ns degraded. Ti
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55 16275, 16355
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,• springs are

gt, Host of us i
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it Is probably
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Mtti of Class II

iter dejradat is,

II of CUss II
ss I water? if

at the bottom

ty Is aver egsd for the "area" pi;j

sure what the "area* Is. Ail waur Is

In tabi; E-7, there *rt * total of ?•'■

tcfffC Conductance alone would fall into

S of those springs are within the life
ered in four sections. The oth;r nine

ely North or South of the mine plan. It

e waters would sttnd a gaol chance of
e s?rtf.3t *rt is follows: 11115, MISS
16135, 7111S, 71125, 161<!5, 16165.

16565. 17635, an* 41215. StSZS. B2I3S,
17:55, 72115, 7*111. The rest of ths
to exantni further. At least some of

close to the depths for fracture tone

ho live In the Bulls are drir'clni Class

OYt%ly »ost of Eastern Kontani.
h; better end at Cless II, as opposed to
uspect that degrading th* water from the

to tS« bottoa tnt of Class II Is a far

thin dtaridln; Class I «»ter tnto ths
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Pioe

it i

than

bedro

cycle

July ■,

need

Into

11ne-

111 Ittl-16 m

that n0.,

seasonal fl

X flow Is pr

beceuse 1

August, tit

tor we

In

11s.

s the deep bedroct flew to tta springs.

hich «*Ses the 5ull Mountain Springs nore

shes ir> th* pan. Fractured, weathered

biMy the most Important pirt of ths flow

nates "a good spring dependiMt In
eptemiir M?ien all four 1=536-; creetures

The bis flows In ths spring, probably go

be used somewhere tlst down tne
•nother spring or racharje to deeper

10. II1-2. Ill-t. One year of wineVose for th- *78~25

There are no technical tables given for water well quality

or locations of existing water wells- Including one fiat w:s

mentioned as a potential mitigation re!l. There Is certainly i

gnl well Seine used for dcmistic water within th* f've year
permit inI. Ueli data should bt given for location, water I
quality and quantity-.

Are the only tests that have been

post-mining water quality the ones done *>

his Osin-Fjls fltport, K3"G 100, dated
prediction for underground mine spoils *

well Into class III standards on TOS.
are -ay up. High sulfite levels In

shortages In cows. The mtlgation seas

copp»r supplementation end/or cuprle 9

ones or twice a year, dspendlng on de^re

copper deficiencies ars net corrected

done

f Keith

August

eter on

The sulf

water c

ures ir

lyclnate

e of s

to predict

Thompson In

1982? Kis
pj;* <2 ars

ate levels
kusi topper

a c^.elate;

Injections

ev-Mty. If
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quallt; pa terns. It would alie ktcrfl} dep-r.f on the
toiosr'pli 1c location of the noMtortng device. Forth?

y-jrs 1985. 1986. and 1989, thj orevailing summer -1nds

Section 22, T 5 H. (I 27 E on the southern er!ge of the Bulls

liBf.

■ Uica

ta

with poor

12 will pr

en days I

n:iil" are
that areas

e area. I

tial mine facility

site.

'11. Page III-7 dlscussas the total coal r-serve ir'itHffi thd
Hfe-of-mlne area--Z18 million tons. Hive the ofer r*"

78-25

discussions. In discussing well yields in the Bulls, the

75-:. 1271 U th

th! South sit!
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Balls

.r"";l78-30

problems Is a serious

people who own them.

the nine are from Class I to Class 111. or from the top

HCOJ

Dl sioUti sol Ids

'(cilculited is residue)

I6-H0

3J-110

■eo-is'o
(80-35CO

S40-20SO

IStO-SllO

83

H
910

till

1060

3100

: |78-

35

36

Illty

prediction.

nowhere In this OflS do 1 find in estimate of the amount of

be;lnj to f111 thit
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•

!:»- d 3 r a says that Cliss lit my ■>( used l| drinking water

fof spite wildlife and livestock (I would appreciate more
ielineat ion and definition) and for irrigation qf .jqwe

nU'toTc-int crops ui'"g soccUl
Whit does thU mean for downstream water

If the wine Is limply allowed to spill the nine pool out

through i pipe with no treatment? Cliss III igrUultunl

practices sound like the Imperial Valley of California. What

negative Impacts do Cliss III Miters hive on livestock mo"

wildlife?

Mr. Thompson's conclusions can t>c quoted to soothe the
troubled mind, but his figures tf"l not very comforting. K<s

cane I us ions ilso accept the degradation of Mater for m

unspecified length of tine. His conclus tons for off-site

users <re no better . . It will be • while before It gets

there, to to not worry. For whoa? the Mining cempany or

the offsite water user?

IS. Page IV-20 h*s a sentence t*i»t reads as follows:

Mitigation systems would have the potential
to provide water for longer durations during

the year than springs naturally provided.

If one has a spring that provides year around water, how can

tt provide «ore than year around water? Whit the Mitigation

plan proposes to do It to rob Peter to pay Paul ; providing
Peter has anything left when this 1i ill ovir. Jkt springs

that are proposed to be most of the nitlgatlon source will
be among the latt undermined. 1 see no effective mitigation

plan In case of their lost. The water damage prediction! for

this atne are almost 180 degrees different from the Eastern
experience, *nd based solely on the hope of younger

geological age shales nitigating the affects of subsidence-
There Is no attempt by the authors of the DEIS to calculate
the depth of the various zones of subsidence. In the low
overburden areai over half the overburden may be within the

fragmented zone. The fractured lone could extend another 650

feet. Between the two zones that could ta!:e In aM the

overburden In this sine. An extensive fracture zone and

111-p"Taced cracks from the angle of draw could very well
turn the litigation plan upside down. To deny that 1t could
happen and not to plan for such an eventuality Is <re.ry

foolish. Subsidence Is not a one tine happening In the ailne

plan. The ptllar areas receive subsidence shocks as the
panels on both sides are subsided and also as they finally
j-jiildt. According to Allgaler at Oeer Creek Kine In Utah,

the first panel nined got another Jolt as the second panel
subsided. Is the water modeling on subsidence based on the

Illinois farmland subsidence references noted on pise VII-1?

I eon't know of many high perched springs In Illinois. The
gverbjrden ts evener and deeper In Illinois. The overburden

In Utah ranges from 700 to 1500 feet. A) of December 1990.

78-41

78-42
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78-44

78-45

78-50

old. There has been a lot of country undermined since th?n.
Surely there should be a better bibliography on Western

subsidence than the one I see In this DEIS.

18. On page A-49 Section c. under "other mitigations',
fences are discussed. ConstuCtion is generally detailed is

3 wire fence with steel posts. Three wire fences between

property owners ire absolutely not suitable. This year In
the life of the mins irei two owners were pasturing separate

groups of yearlings. A three wire fence would no more keep
them separate than make me president of Meridian. Don
Colder says that a yearling will crawl throun*i a knothole
in a fence post. A four wire fence will not stop wildlife
movement; it will stop most cattle. The fences In the lif-
of the Bine area and adjacent are currently In quite good
condition, due to the recent rebuilding »fter the fire of

1534. Those of us who paid for those fences with either
sweat or money know just how expensive it Is tc build fenc?
in the life of the "ine area. The fence on the North line
of Section 28. T 6 If, R 27 £ took 8« man days to reconstruct

plus 12 days of cat tine, In addition to materials. The
fence on the West line of Section 28. T 6 H, R 27 E took 112
man days to rebuild with no cat tilt. In addition to
materials. We tried to get fencing contractors to come In
and do the work. They took one look at the terrain and
balled out. We were fortunate that the Hennonite Church
designated the fire area (S one of their lone term disaster
projects anc" half the labor was donated, but that will not
be the case In the future. Of course, some of those man days

were rancher nan days as opposed to general labor 8 hour
days. There has been no attempt anywhere to ascertain the|7Q_C-l
miles of fences that will be Impacted and projected repair!' <-» \J I
and replacement costs. Some of the fences within the Mf-s
of the sine area will be subsided In several different
passes, fences In and bordering the five year permit area

were built Fred Johnson- tight and straight. Meridian will
have a rard tt-* meeting that standard.

19. A-*fl Meridian *ad better do some consulting with the I
ranchers who will be actually using the proposed hydrologicl fO~~ddl
structures — especially maintaining fencing exdosures. .Ko* |
lone? »""> »*fnta1ns? Those can be livestock trips.

20.

of

the

gam

Page A-43--Gulzlers. A guzzler In an ire* of 1* Inches
rainfall a year can by calculation catch less than 1/1 Oth
gallonaje of water produced bv a spring averaging a 1
production per year. See Don Goider's more detailed

ments on guzzler efficiency from the public hearings.

7O_CO

?l Page A-43. Wells. Inside diameter of 4.5 to 5 inch
casing for a deep well, might tend to Unit development!
options, sacr. as size and type of pipe or pump used. '*-l/O"~04
should be noted that the Western Area Power Authority Is I
looking at possible options to enable It to begin pulling

front had not bee

Of 1 portion of

portion of the

surfaced again fu
channel. The 1 an

as nearly as I c

ground wate

gurzlers for -

1 ivestocfc pemitt

Interests certai

of Utah showed si

of driw areas

reaching to tie

to be tec

discussions too!:

Meeting whi

iiIo»ed.

stream

stream th

ther down

being mi

uld asce

develop,

ildlife.

ees In

niy dUno

Ides whe<-

to keep

urfsce tha

gerous

pi ace

ttendeC 1

d one experimental

nnel hid been al

was undermined d<sa

in the

as Forest Se

from the discuss

Forest Service

0 not know if

area. If there

Into discussio

had ordered fenci

publ Ic away fro

dnot heal and

be left unbarri

1 American Mini

t Like City In De

. The

,g In

t.he ere

re adj

caded.

Con
cember

itch
n I ng

Th-

heir

tate

note

Ices

riese

ress

990.

electric lines to stockwarer wells due to the high cost "'I"7Q_C

poles and transformers necessary to stea do*n power at those! 'O C
sites. They had a meeting in April 1992 In Billings with

some REA's to investigate solar power In a hands on manner.

We put In a solar well to a depth of ?3i feet designed to

pump 5 99m for a total cost of SI6.000. Rather than using

storage batteries, we are using water pumped Into a 10.000
gallon storage tint. The solar system was designed to be

portable and can be used at another site. Fergus electric

has complained t.hat Us growth curve Is flat, but the rates

for Its customers have not been flat. If most of them are

like myself, we are doing everything we can to cut

unnecessary Increases In those September bills.

We have windmills still operating on tH*J same wells for

50 years. The galvaniied stove pipe casings t!ut were used

had lives varying from 30 to AC years. We have In most

cases recased with 4 Inch ID PVC casing. 'Je do no: know how

long It will last. Windmills need a stablo b*sa to maintain

alignment vertically over the well hole. It might Ce same

years before subsided trttt would reicf. a sufficient degree

of cqualibrium. It doesn't take much to cause problems with

I windmill. It also takes someone who understands their

mechanics to keep them going.

discharged to a dr/ julcft and 1s very saline, as the wine

has run Into old seawater. The coal Is hauled out of the

mine area by an electric railroad to a power plant at

advancing 1n the direction of the ponds, and the outcome of

ijpltcition )n ."blbl iogragh/ ts lort of 1lk« Citl«9 funk l78~47
ind uagntlll EncyclopeSii nithout citifij" vol ume, p*ge *ni I

178-48
Allgaler's report at the Deer Creek mine dealt with

Vest Virginia University in his latest boot. Surface

with the Western llniied States, and his boo1-, is eight ye*rs

78-55
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II.
In tl h 178-56

"178-57

78-58

"'178-59

haul to Huntley? Once the load out Is permitted at Huntley,

can Heridlan be stopped from hauling permit or no?

.178-60

Z6. There Is roughly 30 minion torn of

f.r'U 78-61

thic

site"
Those drivers may drive virtually unlimited hours. Ther 1

be paid by the hour or by the ton -ml I *. Jt frequent

t\i
to ii't dangerous chances thin those paid by the ton-mile.

Considering the problems with Highway 3'2, It would be vtry

haulage.

27. The Puntley loadout site Is signed with a WesTrins

sign, a Dennlj Washington company. That st-ne company Is

loaa out site?

I Ate

|at«
j. Poes DSL pi

78-62

78-63

rs, -hen the aquifers tr» not ie»l*i |

an to kin RvrfffM seal ibj I

■5: 178-71

clearly described.

minIng.

It be part of the same b

heat the nine buildings?

78-72

L"°ii 178~73

"•ill; 178-74

proposed »lne. T

that co»« Co ntn

e are a couple of Inmcdiate differences
Firstly, the old Roundup aines have not

will suffer. The water In the old aines Is not total!/

filled with fragmented gob. Secondly, the overburden tbovs

the old nines has not suffered the degree of
permeability Increase that Is endemic In Most tongwall

*1n<ng. Finally, the water In the old nines h«s had I number

of years to stabilize since Mining ceased. Subsidence Is
not yet a najor problem In the old Roundup xinei.

„$I 78-76

<C. Ooel DSL pi in to ■avt th- bonding nsilrrai'i for Iti I

Huntley Ion; out s 1 tc frc» tht Test Pit Permit to the I 7A—77
Persiinent Permit, ind If 10. will the amount of tht bond b; I ' *■* ' '

78-75

■ -. , -.-

7?. What Is the Chemtcai coooojilion 0' tne nejvy »■> . ■ a

bath used to clean coal? Is It to»*c? How does "eridian
plan to dispose of the spent solution? Hill the naterial

deposited In the waste Dispo11 area have been treated with
th- «.i>« media bath or is the heavy media bath far 'clean

coal' only?

30. Are water alligation neasurcs and reclamation

techniques subject to revision In subsequent permits?

3!. According to the DEIS, there are 100 elk In tne Sull
Mountains? The Fish and Gane has Issued C.O permits for tU
hunting In the Bulls this fall. lsn-t 50'. an unreasonably
high nuaber of perm Us? Either there needs to be

clarif(catfon on where the 100 elk ars, or the figur-s used
■ A fca ' K * r V > A ylth f 4 |k tnA ~. k - ,>

8-65

•78-66

78-67

clarif (cat f on on where the 100 * 1

to be checVed with Fish and Game.

21. It should be noted that displacing life from the *<ne ■

area onto other private owners i.-npacts then because the el- I
compete directly with other livestock for the sa»e forage. I
Perhaps Heridian should pay pasturage to the other owners or |
compensation then for forced reduction in cowherd.

3S. In a number of places in the 0HS mention Is mjde of
areas being fenced to e*dude UveitocV gn.Mnq. Hhaihsr for

water de**UD»ient or reclamation. Has an a*.t»mpt been M<*
to determine the number and configuration of the acres from

78-68

78-69

78-70

71

«1. Tabl: E-5 rates springs fn relatton to t^elr value for

nnch use. No person listed as a preparer of the CE1S has

that kind of knowledge of rmehtng operitions In the mine

area. The people who would h»ve that Und of en?er:1s» wer;

kind of expertise. I «« attaching as eihifilt "A* a list of

questions asicsd oe fcy Merldlin personnel and answere:
verbiily In ibout 5 ainutts over tie kitchen t*Sle. The

answers were gene rat at best. I find question :

1n;j1sitor1«l . Th; question«1re gives VerUUn most of a

rjneher's financial information, but little information on
how mining night impact a ranch operation.

'-• Herid Ian water nonitorlng personnel, were not tvsi
particularly accurate observers of the Mnd of water

Installations they were seeing. I find the follow In?

problems with their obsernt Ions On sortngs with which I a:
personally f»mt1iar:

Spring (7)45 (Bull Spring): This spring was excavatee
.to blue shale water source with a sec-rii core, a culver:

Installed, truck load of washed river gravel plice arounc
the culvert and a permeable menbrane placed over tht gravel.

A mechanical float In the botton of the stock tank (metal,

not wood) shuts off the flow Into the tank and builds up the
water storage in the gravel around the culvert until It

reaches a certain level and over fiowi In t*>; pipe 10 fa:
above the stock tank, where the flow exits from a water

level discharge. On August 16. 19*0, feridtan personnel
noted no flow at this spring. It «at not that the prlng hji

CMMd to flow; It was that Meridian personnel 6\t not

asked.

Spring 7ZJ2S devfloped with two tanks, one concrete bottonei
with steel rim Installed In 1S&: and a second fiber?]*!*
tank Installed tn August '.-■'?

Spring 72MS has • bottomless old tine iteel tractor wheel
let on the scoria, not a conventional itesl tark.

I do not understand the aonttoring plan. As H stands, the
springs being monitored ar- those farthest away from tis

Immediate Imaact of the nine such as Springs 171i« and T2'i-
In our pasture. If the water noseling Is correct th;

affects of mining should show up firs', on those waters
closest to the mine perimetsrs.

'-'■■ ths monitoring model Ihtfl undir th; ptfSit to nonitcr

those springs closest to the «Hn1ng and tien aov? to thos*
fu'iher out If impacts tr* detected?

78-78

78-79

78-80

78-81
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1

ells lifted In

OtlS Hits 2
4Z. The Permit Application hit * elet
AppcnsU 312-2 for alligation purposes.

electric wells and 2 windsllls for mitigation purposes. I
Um the two documents ire tK.njIjtmt. Please reconcile.

it yell Ho. SZ7?O-O3 Is almost directly north a distance

or two mllei fron our well In S. 5, T 5 H, R 27 E. See «y
*erS#l cements It the Billings hearing.

45 Hive tht Increased levels of ratfon released due to
subsidence In the area been calculated or considered?

45 |* tn«re documented successful me of horiiantal drjins
In loffflwaii "Ined subsiced ground replacing spring tiater in
both quantity tnt quality? If so. where? Please dte

studies.

47. for cost documentation, xeli Service rig* for
relatively shallow water wells cost S30.00 in hour plus

'fiatertals.

45. If the State hid to Implement the proposed water
aUlgition plan, how much would It cost the Stite to do tt?
Th*t should be the amount for the watsr bond, not the
propoied Siond In the permit application for S16.000.

49. Two alternatives that the State could hive considered
with respect to water would be to not aine the 4 sections
where the Class 1 wattr springs are located or to backstow
under those < sections to preser*e the water. In Europe
bickstowing 1i used to preserve certain laportant feature*,
certainly Class I niter In arid Eistern Montana Is such a
feature DSL should consider such conditions, but would DSL

dare to fapose theaT /

b8-82

178-83

178-84

178-86

|78-86

178-87

|78-88

[78-89

SO. The degrading of Clisl I waters Into Class II, JM
Dossibly Class 111 does e:range the hydrologic balance of the
area. Tne degrading of Class II waters Into Class III waters
changes the hydrologic balance of the area. The more rapid
Infiltration of water Into the mine pool area changes the
hvjrologlc balance of the area. V.lth the e«cept1on of the
oiraorath In which It ll admitted that all maters might b;
lost the overall tone of the OEIS Is -Ever'thln's gonna be
all right- from subsidence to water quality. The subsidence
scenario In the OEIS Is a mining company's dream. I think
we need much better supporting documentation before It can

be accepted.

78-90

Ranching Operations Information

I.) Land Owner.

AUdreu:

City:

Phone Number:

Sate Zip:

2.) Land! included within [he ranchinj operation!:

i.) Type of operation! (cow/calf, your.j nock, etc):

4.) Type ami number of animals (ayee w.ih Invenioiy Tw Number* or

difference):

S.) Management* Plans:

a. Pisiure dciignaiions

b. Pasture TOUtiOfl

c Determination of forage

d. Water aviltabiliiy

c. Water utilization

f. Improved pajture technique*

■

■

51. Exhibii B atuched hereto u a copy of lhc Coal and Exchange Apremcni berween the USA ajrdL

Meridian Minenls. Condition 4 requires a pcimit for long-* ill mining from OSM and DSL inl/O""9 1
order to mine the NW NW Sec 18. T6N. R27E. Has Meridian applied for the appropriate permit |

and is their cuttcm mine plan in compliance?

6.) Artificial or Rood Irrigation Practices:

Wner iource

Irrigate lands acreage

Frequency ar-d season

Irngation method

Type of crops

7.J
Historic and inticipated Uvesiock weight gains

Hiiicric md anticipated forage prwJuei.cn

Hiitoric flood inigation attemps

K.) Managcnent technique* for "wildlife:

9.) Mmagemem lechniquei for recreation:

in.) CammtNtt limbc: mar..ecment and ha.-ve« infonnation:

■
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Township Range Section

UKITED STATES

DEPARTMENT OT THE INTERIOR

'BUREAU Of UU40 MAMACCKEKT

COAL EXCHANGE AGREEMENT

THIS AGREEMENT ('AjrMMttfJ, made and entered into thU Ji"^
day of April, 1991, ia In furtherance of an exchange «■ provided~by
Section 206 of the federal Land Policy and XanagiMnt Act of 1976
(43 O.S.C. S1716 j and implemented under 43 C.r.H. 2201.S (1983) by
and b*twMP. ths UNITED STATES OF AMERICA, hereinafter called the
"Unit«d States', acting through the Department of the Intarior,
Bureau of Land lUiuqwnt, and MERIDIAN HXHERALS COKPAKY, a Montana

corporation, having its principal place of business at Englewood
Colorado, hereinafter callad "Meridian'.

"ITnESSCTU, that for and in consideration of the *»■ of Onn

Dollar (SI.00) and other good and valuabla consideration, the
receipt, adequacy and sufficiency of vhich ara hereby confaaaad and
acknowledged, and of the covenants a/id agreements herein contained
the partial hereto do covenant and agree to an exchange of interests
in cartaln lands ■■ follovi:

1. Meridian ahull convey to the Unltad States, by
general warranty deed, all of it« right, title and interest to

the following described lands situated in the Counties of

Madison, Beaverhead, Deerlodge, and Carbon, State of Montana,
to-witi *

County

Madison

Madison

EaO3£ Sgc'tqn. Description

1H 15 All West of ;

Acre?

(Appro*,)

Carbon

Carbon

Carbon

Carbon

Th« abov«-i

SS

H

95

SS

3 IE

21E

21E

21E

IS

27

!S

33

Lota 1,2,]

All

All

Lota 1,2,3,4

m.a?

(10.00

HO.00

in.to

The warranty deed conveyance froa Meridian to the United States

shall be sufficient to convey to and vast in the United Stites good
and merchantable title to the lands, free and clear of all liens Or

encuabrances except as set forth in the dead. With respect to thasa

portions of the lands situated in Kadison, Beaverhead and Deeriocge

Counties, Montana, in which Meridian Oil Company, a Delaware

corporation, is the owner of tha oil and gas estate therein.

Meridian will acquire froa Meridian Oil Company and transfer to the
United. States a waiver and ralease by Meridian Oil Company of its

surface occupancy rights pertaining to iti oil and gaa estate in
such lands.

The Unitsd States agrees to accept conveyance of the lands
eras herein expressed upon approval of the deed by the

Section.

25

lying East of

Hast Bank of

Kadison River

Lota «,7,

SW1/4NE1/4

Russalshell 6N

27E 18 Ail (Frac. )

27E 20 All

27E 30 All (Frac.)

,3,4

Acres

—*1

S35.7J

(40.Qu

(31.00

1S9.44

640.30

480.CO

(8ESI/4/8/S1

&BC5I/4 /e/5-1

&J-3- 6 -i

County Townahip Bange

Beaverhodd IN 13w

Section De.icriDtion

(Appcox.)
The above-described landa (hernindfter called Che 'coal lands')

Dearlodge

B*averhe«d IN

Deerlodge

Carbon

Carbon

I3w

Carbon

Carbon

Carbon

Cazbon

Carbo.i

Carbon

Carbon

Carbon

95

9S

95

SS

SS

M

SS

IS

21C

21E

21E

21E

21E

21E

21£

21E

Part lyvng SE of

C/L of Big Hole

Part W1/2KW1/4

lying nest of C/L

of Big Hole River

Part lying SE o£

C/L Of Big Hole

River

Part lying NW of

C/L of Big Hole

1

]

5

?

}

L

]

I

J

i

I

i

Lots 1,2,3,4

Lots 2,3,4

S1/7.N1/2.S1/2

Lots 1,2,3,4,

SI/J.N1/2.H1/2S1/2,

S1/2SE1/4

Lots 1,2,3,4,

HE1/4.K1/2KH1/4,

S1/2SW1/4

All

Loti 3,*

AU

Lees 1,2,3,4,

EI/2.E1/2K1/2

All

All

Lets 1,2,3.4

197.36

(00.GJ

SS0.44

624.08

320.00

(40.00

80.83

321).00

/4

6i0.03

(25.1b

640.00

643.30

106.26

■state in the coal landa

exchange for the lands c

shall be full coapamaation to

inveyed to the United States 7

The Patent froa the United States to Meridian shall be

sufficient to convey to and vest in Meridian good and merchantable

title to the entirety of the coal estate in the coal lands, free and

clear of ail liens or encuabrances, expressly including any coal

leasea, licenses, prospecting peraits or siailar rights issued or

created by, through, or under the United States pertaining to the

coal estate in the coal lands, except those certain federal oil and

g«a leases nuabared M S8748 and M 73819 heretofore issued by the

United States covering a portion of the coal lands located in

Husselshall County, Montana. Such Patent shall expressly provide

' that aa between the coal estate and the raaaindar of the Mineral

, estate in tha coal landa, including, but not United to, Che oil ar.d

gaa estate therein, tha said coal estate shall be the doainanc

HUU in and with respect to such lands, and, accordingly, that the

development and operating rights of the United States, lt.s lessees,

I.^r.ao, penal tees, agents, successors and assigns, concernir.g that

portion of the mineral estate retained by tha United States shall at

all tiaea be fully subordinate to the development and operating

rights of Meridian concerning the coal estate in the coal landa. In

this regard, neither the United States nor ita leaaees, licenses,

porBltees, agents, successors or assigns shall have the right to

undertake any developaent of or operations pertaining to the said

retained mineral astatn in tha coal landa vhich would in any way be

hazardous to coal production, would result in the waste af coal

deposits, or would interfere with or otherwiaa burden (economically

or operationally} the developvft^nt and production of tha coal estate

In the coal landa.

3. Maeidian shall not conduct surface mining operations on

the coal lands. Ail other rights and incidents of owrtarahip of the

Ur.ited States to use or enjoy the coal eatata conveyed to Meridian,

Including, bu~ not limited to, the right to conduce underground
aining operations (except as llAitad in Arricla 4 below), shall

transfer With £he Patent delivered to Meridian heraundec. As used

her*la, the term 'surface ninino operations* shall »aan operations

dirs;;ly rotated to the extraction ol coal frcn the earth'by
removi-j the t=p soil or other surface naieriela jvur a coal geu

before recoveri.-.g the coal froa the seaa or bed of coal so exposed,

but such tera shall not include coal recovered during operations

incidental to underground siiniag operations. Tha tern 'underground
mi.-.ir.g operations' shall Include, but not be limited to:

(a) surface operations lncidar.t to or in support of underground

extraction tni marketing of coal or in s_itu processing, such as
C3r.str-j = t_i:r., use, nalr.tenance, *m) reclanat,isn of: (i) roads,

(ii) coweriinds, (lii) shops, jlv* storage ares*, (vj coal
prscwsslnc, sizing, washing, ar.d Irving areas, {\-L) shipping areas,

63651'4/e/S:
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support facility ntu, (U) areas utilised for tha disposal and
atocage of waste, and {xj areae on which Mteriala incident to
underground oparationa ara placed; and_ib) underground operations

such »i (1} co.-u traction, operation and reclamation of shafts,
portals, escapevaya, underground support facilities, and in situ
processing, (11) underground mining of coal by any method
whatsoever, Uii) underground haulage, storage, bleating, and power
distribution, and (lv) any other activities related to underground

■ining or support of undarground aining oi coal.

4. Karidian shall not conduct longwall mining under that
portion of tha coal lands locatad in Tovnahlp t north, lUnge 17
East, Section II, W1/4IW1/4, as iKwm on tha Mf on page 353 Of
tha Bur.au of Land tanagement'a rinal Invlronmentsl Impact Statement

on tha Bull Mountains t*change<BLH-hT-»l-Q01-412Q(, without first
obtaining author!tatlon to mine in such a wnmr in tha form of a
ainlng permit issued by tha U.S. Offlca of Surface Rir.ir.g
li d Zft d th Mnta Department of StataReclamat_ .

Lands, or their successor!*}, as sppropriate.

3. Tha values of the interests and estates described In
Articlaa 1 and 2 above neve been established by tha Bureau of Land

Management'* northwest Regional Evaluation Teas in their Bull
Mountains federal Coal Appraisal resulting in the determination that
tha value of the Article 1 intaresta and eatatea exceeds tha value
of tha Article 2 aetate and associated xighta. Meridian agxMB to

make a donation of such excess In value to the United States, and
the United States agrees to accept said donation, pursuant to

43 Q.S.C. S 171S(a) and S 1737(c). The restriction on surface
■ining operations and the limitation on longwall Mining provided for
above have been agreed to by Karidian for tha purpose oi enhancing
the public interest in this exchange, and the United States haa
given, and agrees to give, appropriate consideration to these

factoxa In making its public interest determination.

f. Meridian agrees to furnish to the United States evidence
of title to said lands which is reasonably acceptable to the
Department of Justice, end also agrees to eliminate any and all
liane or encumbrances vhich, consistent with the provisions of
Article 1 above, render title to the said lsndi unmerchantable.

7. This Agreement shall be binding upon and inure to 'the
benefit of the parties hereto, aubject, however, to the conveyance

of good and merchantable title to the said lands to the United
States, to the valid patenting of the entirety of the coal estsi* In

the coal lands to Meridian, and provided that no material loss or
damage shall occur to either property prior to title conveyance.

g. Thii Agreement nay be modified or amended only in writing

signed by both parties.
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9. No oeaber of or delegate to the Congress or Resident

Coamiaaioner shall be ednltted to any share or part of this
Agreeaent, or to any benefit that may arise therefrosi, but this

restriction shall not be construed to extend to this Agreement if
made with a corporation or company for its general benefit.

IN WITNESS WHEREOr, tha partiaa hereto have

Agreement the day and year first above written.

KZKIDIAM MINERALS COKFAKY UNITED STAVES Or K"XRIC-\

g
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Mike OaSiiva

Environmental Specialist RECEIVED

STATE LANDS

Capitol Station, Helena. MT 5962

Oeer Mr. OaSilva:

Based on the public Huntley meeti
was informed that the Montana Oe

took into account the social econ

sites and came to the resolute

beneficial in all aspects considered. I strongly disagree wiU
Lhe draft environmental impact statement

numerous contradictions and misnomers,

disregard for the human well-being
Huntley and all the citizens along
nto account at all.

held on September 22, 1992, I

tment of State Lands (MDSL)

c factors of various load out

that Huntley Mas the most

repared by MDSL there ar

he complete and utter

ncluding the population .

he truck route was not taken

80-1

I am addressing the factors which were completely disregarded by
HDSL. I am triple licensed, CRC. LPC. CCDC. in Montana and am
speaking on behalf of myself and the probable ramifications which
will be accrued by all citizens due to the Meridian Minerals Co .
tip^L, and the proposed load site in Huntley.

According to the Montana Environmental Policy Act under
definitions (26.2.6«2) Sub Part II. pt B, «7 "'Cumulative impact'
means the corrective impacts on the human environment of the
proposed action when considered in conjunction with other past
and present actions related to the proposed action by location or
generic type. Related future actions must also be considered
when these actions are under concurrent consideration by any
state agency through pre-impact statement studies, separate
impact statement evaluation, or permit processing procedure
None of the human well-being was taken into account which
includes the mental health, physical hazards of people's
health, or the possible causal agent of chemical dependency.

First, the mental health aspect of the population of rural route
3 15 700 families; Huntley 260 rural routes and post office boxes
172. Pryor Creek Golf Course membership 700; Shepherd 600 rural
route and 200 post office boxes; worden 500 boxes and rural
route; Ballantine 200 boxes and rural route: and Pompeys Pillar
100 - 3432 X a (parents and average 2 children per household) -
13.726 people X 70 years (average life expectancy) » 960.
960 X *70.00 per hour for counseling X 52 weeks per year 960 960
X 13640.00 - «3.497.894.400 which Montana Department of state
Lands (MDSL) and Meridian Minerals Company will be liable for.

|eo-i

Mike DaSilv

Montana Dep

Page 3

Further, according to the Montana Environmental
definitions (26.2.642) Sub Part II. Pt
environment' includes, but is not
Physical, social, economic, cultural
inter-relate to form the environment,
agency's determination of whether a
and social impacts do

However, whenever an EIS

and their relationship

Policy Act unde

l. K12. ''Hums

limited to, biological
and aesthetic factors tha

As the term applies to th<

EIS Is necessary, economii

■t, by themselves, require an EIS
prepared, economic and social impact;

biological, physical, cultural am
aesthetic impacts must be discussed.

In MDSL EIS the human factor of physical health and mental health
was not taken into account at all. The medical cost

immeasurable. The three leading causes of death in the Un
States is: i) heart. 2) cancer, 3) stroke. Certain cancer-
causing agents, carcinogens, have been identified as causing lung
cancer which is coal dust or better known as black lung disease
Occupational disease is caused by a specific organic substance t
which the person has become sensitive, hypersensitivit
pneumonitls.

iers which will be incurred due to the coal
. are not limited to bronchial asthma which
pollution. Treatment and prognosis includes
:ygen, allergy medications and shots

uction of the walls of the lungs. There are
ihysema disorders: Type A "pink puffers"

i." The functional disabilities include the
>ns of COPD. cough and expectoration, and bed
social disabilities is that "fear must be
'Depression is also frequent and focuses on

d activities, the loss of a previously
gor and health, and the conviction that
able downhill course.•■ stolov and Clowers

Disability page 312. The increase rate of

The pulmonary disor

site wil1 include bu
causal agent is air

one's life time of o

emphysema is a dest

two main types of em

Type B "blue boater

earliest marti f estati
. rest. The psycho

frequently allayed."

the loss of valu
cherished image of v

there is an inex"

Handbook of Sevars

depression is inevit

Treatment and prognosis is limited as damage to the lungs i
irreversible. Often times, bed rest is prescribed which i

detrimental to one's overall health. Bed rest affects humans
joints and connective tissues: muscles, due 'to limited use. which
is referred to as atrophy; bones which, within 3 days, the rate
of calcium removal begins to exceed the rate of deposition The
bones snften and become weak (osteoporosis). Urinary tract
destiucLion; heart, which is a muscle, and "it undergoes disuse

80-3
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Montana Department of State Lands
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Mike DaSilva

Montana Departm

Page jf,
of State Lands

The mental health aspects which will be hindered will include,

but are not limited to, include the diagnosis of Post Traumatic

Stress Disorder, Dysthymia, Major and Minor Depression, Panic

Disorders, Dream Anxiety Disorder , Sleep Termor Disorder ,

Sleeping Disorder, Insomnia Disorder, Anxiety Disorders, Organic

Anxiety Syndrome, Delusional Disorder , Conduct Disorders.

Avoidant Personality Disorder, Passive Aggressive Personality

Disorder, Adjustment Disorder, Adjustment Disorder with Anxii

and Depressed Mood, and Attention Span Disorders. All of these

mental health aspects will be incurred due to worrying and stress

created by the undue Huntley water usage and ground water

pollution (Draft EIS page 18), the wild life hindrance (Draft

EIS pages 30-24) not taken into account in the Huntley area of

eagles nesting on the Yellowstone river; fox, deer, birds, fish,

mountain lions, and pets. Also, the transportation (Draft EIS,

pages 24-29) flow on Highway 312 states currently it has 10*

heavy vehicle traffic and the incorporation of an additional l<52

trips per 24 hours of heavy coal trucks with the severity of 1.7

accident which is over the average 1.53 severity - Needless t

say, the accident rate will be extremely high and the accident

themselves will be severe. The traffic noise (Draft ETS. page

31) will be increased decibel and the constant traffic for 30

months will be damaging to ones mental health-fphysical health.

No fire protection in Huntley (Draft EIS Page 37). The social

well-being (Draft EIS, page 43). which includes the coal dust,

noise, safety of children, highway deterioration, the intrusion

of the Huntley community, recreation (Draft EIS. page 44) of the

(Draft EIS. page 4S ), the regional weather (Draft EIS, page 2),

which was compared to Bi11ings and weather differentiation

bett*epri Billings and Hu ntley is like c ompa ring apples and

oranges. The stress of pollution and ecological damage to the

population, Yellowstone River, irrigation . ranches . farms . and

the real estate values will all be factors which hinder oi

mental health.

level! fighting of families, divorce rate, employment loss due

no sleep beeause of noise level and retraining costs, alcohol and

educational barriers; children's terror of being run over by coal

drive to Billings to the beet site because ot coal truck traffic,

will be a major hindrance with the current site in Huntley.

80-3

atrophy like other muscles when a patient remains inactive
Being weaker, it can pump less blood per minute '" Stolov an

Clowers. Handbook of Severe Disability page 59. Circulatio
Lungs. Gastrointestinal Tract. Skin, and the mental state are all
affected by bed rest.

Hearing Impairment and loss due to noise levels of machinery
trains, coal truck traffic, which will cause psychological

damage, interfere with sleep, work and recreation, and create
hypertension, strokes, increased admissions to mental hospitals,
and increase in aggressive behavior. Noise affect
health/welfare/quality of life.

Ire arways^extJem1 ad^?tmant to cnron^ disease and disabilit
special kind of minority status and occupy a socially devalued
role. Stolov and Clowers. Handbook of Severe D.Rahj|j»y. pa,
14. The rate of increased traffic on Highway 312 will result
an increase in auto accidents which will in turn inrrea'
disabilities of the citizens of humans that travel on Hiohw
312. The medical costs will be extreme, the di<^abili
retraining costs wlU be extreme, and the mental state of Lhtt
unfortunate statistics" will he extreme;!

Referring to the Montana Environmental Policy Act unH.
Definitions (26.2.642) Sub Part II, Pt B. 14-181-

(l-O 'Mitigation1 means:

or parts of an action;

(b) minimizing impacts by limiting the degree (
magnitude of ar, art Ien and its impletneittat ion;

rehabilitating, Or 'Testor i ng^ th/^af f ect<

(d) reducing or *1imin*ting an impact over tia* t

life of an action or the fir,,e period th*T»aft*

(18) 'Programmatic Review" m-^ns an awly*^ (EI* ,,r r*1 r
the impacts on the quality of th* human environment 0
related actions, programs, or on] i < \mm

80-3
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(16) •Posidual impact' means an impact that is not
eliminated by mitigation.

(17) *4COP*" means the range of reasonable alternatives,
mitigation, issues. and potential impacts to be

considered in an environmental assessment or an

environmental impact statement.

(18) 'Secondary impact' means a further impact to the human

environment that may be stimulated or induced by or

Beside the mental health and physical ramificati
also the increased rate of chemical dependency that

into account, as when one is depressed dur
health anxiety or a phyi

there is

t be taken

or mental

1 disability, the likelihood of trying

to divert one's sorrow by use of a mood altering drug is
increased ten fold. Chemical Dependency (CD.) requires
treatment which can be residential or on an outpatient basis,
dependent upon the degree of dependency and based on the CD.

evaluation. On the average, residential treatment for the 30
days is 41500.00, which must be followed by outpatient counseling
which, on the average, takes 2 years at 470.00 per hour, per

According to the Montana Ei
General Requirements af the.

Sectio III , HI i & b:

vironmental Policy Pet under the

Fnvironmentat Review. (26.2.643)

Section 75-1-201 requires state agencies to integrate use of the
natural and social sciences and the environmental design arts in
planning and in decision-making, and to prepare a detailed

statement £ an EIS) on each proposal for projects, programs
legislation, and other major actions of state governmen

significantly affecting the quality of the human environment.

(1) The agency shall prepare an EIS as follows:

(a) whenever an EA Indicates that an EIS is necessary

(b) whenever, based ont he criteria in Rule IV. the
proposed affecting the quality of the hurna"

'

em/ir

knows, child abuse a reciprocal process, meaning

■

BO-3

the

ic and environmental benefits

oposed action; and

and costs of

local short-te

the effect on m

loiig-term produ

cost-benefit a

rm uses o*

aintenance

ctivity

nalysis

a*

11

(f) the relationship between

man's environment and

and enhancement of the

the environment, where a

prepared by the agency prior to the preparation of

the draft EIS, it shall be incorporated by

reference in or appended to the EIS.

Did MDSL and Meridian take into account the overall ramifications

of the proposed coal dump in Huntley and the billions of which

will be inevitable to the human life - I think not, or they would

have placed the proposed loading site at a less populated town

such as Cushman. According to the Montana environmental Policy

Act under Preparation and Contents of Draft Environmental Impact

Statements (26.2.649) Sub part IX, *5, US, an analysis of
reasonable alternatives to the proposed action, and an

explanation of the trade offs among the reasonable alternatives.

Logistically, a coal site in Cushman would be better as all of
the Meridian Mine would stay in Musselshell County. Also, being

less populated is financially more sound for Meridian as cost for

health ramifications would be extremely less. Traffic accidents

wouId be fewer as the road is not used as much by commuters. Not

taken into account was the traffic and tourism on Highway 312 to

the National Landmark of Pompey's Pillar Rock of Lewis and Clark

Expedition, which is posted at the beginning of Highway 312 east

bound to Huntley. This would not be a factor if the coal site

was placed in Cushman. Also, the tourism and traffic to
Homesteader"s Days and the Huntley Park" was not taken i nto

account. All of these people would also be affected by a coal

rite being in Huntley and MDSL and Meridian would be liable for

thulr wel1-buing and lives. These people would not be an

economical consideration to you either if the coal site was in

Cushman. The created jobs would still be alive in Cushman.

According to the Meridian's, Rober

Manager, April P, 1991, letter to

Program Manager, observations were

effective load out 'was Huntley, lea

enclosed). All Meridia

B. Morehead, Jr., Project

Mr. Clint Erb, Environmen

weighed and the most c

t expensive for Meridian (see

account was the initial

sta ting fee,

idea hat a

the long term effect to human life.

human life is worth - do you?

I do

80-3
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tment of State Land1*

According to the Montan

Determining the Significanc

p»rt I and 1 (a) and 1 (f ):

vironmental Pol icy Act,

Impacts (26.2.644) Sub Part IV.

(a ) the severity, duration, geographic extent

frequency of occurrence of the impact;

(f) any precedent that would be set as 3 result
impact of the proposed action that would c

the department to future actions with signif

Ue believe that these should be legislative proposals.

All future actions should have been taken into account which was
not dons. All these factors have a Long Term Impact, persist

beyond final bond release, on the population and. also, according
to the Montana Environmental Policy Act under the Preparation
Contents of Oraft Environmental Impact Statements (26.2.6-59) Sub
Part IX, part *b, 4c, ad. 4e, 4f . these should h-sve been taken

into account.

(4) a description of the impacts on the quality of the

human environment of the proposed action including:

(b)

U)

water and energy;

60-3

Mike DaSilva

Montana Departm

Page 8

nt of State Lands

ffective option? MDSL took into account!

to come to that resolution. I bel ie-ve 180"™3
beneficial and c

social-economic fa

without a doubt, that MDSL did not consider all

and draft EIS is completely unacceptable!

Sincerely,

Ella Dugan-kaernmle, M5. CRC . CCDC, LPC
P.O. Box 67

Huntley, MT 59037

(406) 348-3802
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RECEIVED

OCT07B92

STATE LANDS

Mr. Hike DaSilva

Snvirorunental Specialist

HT. Dept. of State Lands

Capitol Station
Helens, Montana 59628

Dear Mr. DaSllva

The Cent ra1 Montana Resource Conservation and Developnent Area
IHCID) was Happy to receive our copy of the DEIS for the Bull

Mountalnt Mine No. 1, fron the MT. Depe. of State Lands. It appear*
to have gone to great lengtna to summarise all the issues related

to the mining proposal. Proa the beginning of the IIS process, we

have recognised the necessity to review all scoping, application
and related documentation for thii proposal. We have participated

in all the put>llc meetmga and reviewed all lnformatIon and
publicity we could acquire, relating to this project.

It is our belief that the DEIS Is a comprehensive outline of the
proposal, a review of the Issues and concerns raised throughout the

IXS process and a projection of the anticipated Impacts that Bay
result If the project Is permitted to proceed. It also articulates
the conclusions eiwut the levels of impacts and changes possible,

derived through itudy and analysis of all the related documentation

or baseline data and public processes associated with the project
proposal.

Bated upon the conclusions of the DEIS and ait other related
information about the proposed project, we see no reason why the

decision to approve the applicant's proposal should be anything
More than a formality.

Thank you for the opportunity to offer these comments about the
Bull Mountains Mine No. 1 DBI5.

"

i

' *" M.y?.<LVIIWf*ai-

.

RECEIVED

Environmental Specialist

Mt. Dept. of State L»nd* STATE LAND3
Cap i to I Station

Helena, MT 59620

R*i 0EI9 - Bull Mountains Mine No, t

Dear Sin

I oppose Mendan Minerals request for a permit to mine coal as

outlined in the draft environmental mptct statement, August 1992 for

I Iiv* northwest ft* the proposed mine in the West Parrot Creek

drtilfrtfl*. I consider this property to be " around the llf*-of-the

38-4£). Namely, uilt they work?! Should Meridian's mitigation fill,

there wiI I be irreversible and irretrievable loss of some sprinss and

intermittent stream reaches (Chapter 4, p»se 65). Thore should b« a

realistic bond and a permanent trust fund to monitor and restore

water resources likely to be disrupted by mine subsidence both <>n-

site and within 10 miles of the mine. I would IiW* Meridian to ply

weft. Adding 192 additional trucks, 24 hours a day, for b*u!!(tfl ""I
to Huntley for the next i years is insane! The OEIS points out many

haul ins to Hunt Iey.

81-1

The 5< iIs m the proposed mi

be a real istic bond and a pe

and control subs i dente-c»us«

fi are highly erediMe. There should

nt trust fund to stab) I ite slop's

-

October 5, 1993

Mike DaSllva

Environaantal Specialist

HT Dept. of State. Lands

Capitol Station

Helena, HT 99620

RECEIVED

OCT 0 S1992

STATE LANDS

Dear Hike:

Enclosed please find (1) ■/ written consents concerning
the Draft EIS for Meridian Minerals Company Bull Mountains

Mine Ho. 1, and (2) written script fro* ny oral testimony at
the Public Hearing in Huntley on SaptenJoer J2, 1992.

PI.

if you h

Sincerely,

Jackie Steams

P.O. Box 14

Huntley, MT 59037

cc: Dennis Casey, Cosnissioner

Department of State Lands

Rr.-ur.dup, MT S^

F-71



October 5, 1992
Montana Department of state Lands

ft ;• Three

HU* DaSilvs

Environmental Specialist

NT Dapt. of Stata Lands

Capitol Station
Helena, HT 59620

RE: Draft Environmental Impact Statement

for Meridian Minerals Company

Bull Hountalna Kina Ho. l

Daar Rr. DaSilva:

I »o writing In response to tha DEIS aantionad abova

which vi* iiauad by tha DSL on August 31, 1992. This

document is lacking on many accounts and in Its prasant fora

docs not provide a solid tool for official* to us* In baaing
daeisions regarding this project.

Much of tha DEIS document daalt with Irrelevant

analysis of iapacts under Alternative Two, which denies

approval of the project. Tables comparing tha two

alternatives show almost consistently "Negligible Impacts"

on all points under Alternative Two. Tha Agency, by
exercising tha option of "no action" as an altarnativa, vai

abla to avoid having to provida altarnata approaches which
could accomplish tha sase results and objectives as tha

proposed action but with laaa adverse environmental impacts

Nuaarous issues ware not specifically eddressad,

inadequate and generalized data was uaad, and MXPA Rules

wars not adhered to by tha Agency.

The following i* a brief list of those issues and

lspact* not addressed in tha DEIS:

1. Alternative load-out sites were minimized and

considered uniaportant by tha Agency. Only a brief

discussion waa given, lacking a level of detail needed

because) of their significance;
2. For impacts determined by the Agency as aoderatt

with potential to b* significant, and major to significant,

tha Agency failed to provida discussion for litigation,

stipulations, or other controls witn which to giva

compensation for said impact*;
]. Secondary and residual mental health affects to th

human environment in the Kuntley area due to the impacts of

the proposed load-out operations wera not conaidered;

4. Residual medical health affects to tha human

environment in the Huntley area due to the impacts of the

proposed load-out operations were not considered;

83- 1
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[83-

|83-

|83-

explai

alternatives...

1. Compensation for Moderate to Major and Significant

Impacts.

In tha DEIS Chapter IV, page 36, stating 'The

Agency concludes that tha impact to traffic flow and public

safety along public highways from mining-related traffic

would be moderate with tha potential to become significant

during tha 7 to 3 yaara tha Huntlay loadout is in

oparation."

AJia in ine ulia, Lnipiir iv, rages «i-*/, is

states, "Noise generated during tha oparation of tha

loadout... occasionally would be above acceptable levels

recommended by the EPA."

Also, in the DEIS, Chapter IV, Page SO, it States

"...impacts to social well-being in tha Huntley area would

be moderate with th* potential to become significant over

tha short term..."

Last in the DEIS, Chapter IV, Page 60, which

•tataa, "...impacts to visual rasourcas/aasthetics in

Huntlay from Huntley loadout would be major and

significant..."

The only compensation suggested by thai Agency for

any of the above impacts was found in tha DEIS Chapter IV,

Page SO, which states "Closure of the Huntley loadout

facility would be a positive impact on the social well-being

of Huntley residents who opposed th* project."

83-15

Keataoa Department of state Leads

October », 1M1

Fag* Two

Montana Department of State Lands

October i, 1»«2

Page Four

|83-

J83

5. Tha cumulative impacts of traffic patterne

involving peak travel hours, business accesses, number of

approaches, snd intersections along the truck haul route

were not addressad or analyzed;

I. Commuter traffic along Northern Avenue in Kuntley

to 1-90 past tha proposed Huntlay load-out aita was not

addressed aa a factor in considering Impacts at tha load-out

ait*;
7. fire protection for tha operations at tha proposed

Huntley load-out site ia inadequate;

I. Tha reaults of a telephone survey conducted in or

araa in 1991 vera not included;

a. Residual impacts to property values for tha 1QQ
property owners in and around tha Huntlay area and along th«H3CJ*
truck haul rout* war* ignored;

10. Records of data, aourcaa used, and well location

used for monitoring were not provided in the OEIS In rega

to the proposed Huntley load-out site;
11. Location and data records used for air quality

monitoring for baaeline data wa* not given; and
12. The Huntlay community waa not included in the

original scoping activities of th* DSL.

The following will discuss tha above points in detail:

183-

|83-

183-
B3-

6

7

8

9

10

11

12

13

The details of the Agency's evaluation and sources

of data should have been Included in the DEIS for public

review and comment.

Requirements of the Environmental R«

Th* DSL fails to follow these rules by giving only
a brief description of alternative load-out sites in Chapter

II, Page 4 of the DEIS.

83-14

Under MEPA Rule 26.2.642, "Definitions," Section |

II, Part (6), "Compensation' means the replacement or |QO_

provision of substitute resources or environments to offset IOO
an impact on tha quality of the hunan environment."

3. secondary and Residual Heatal Health Effects.

and

Residual HedicaL Health Effects oa the Human

15

Environment.

Keither of tha above impacts wera considered in

the DEIS.

MEPA Rule 26.2.642, "Definitions," Section II,

Part (12) states "Human environment' includes, but is not

United to biological, physical, social, economic, cultural,

and aesthetic factors that interrelate to fora th*

environment— whenever an EIS is prepared, economic and
social impacts and their relationship to biological,

physical, cultural and aesthetic Impacts must be discussed."

Also under the MEPA Rule 26.2.64], "Definitions,"

Section II, Part [16» -Residual impact' means an impact that

Is not eliminated by mitigation..." and Pact (18) "Secondary

impact' means a further impact to tha human environment that

may be stimulated or induced by or otherwise result from a

direct impact of the action."

And, as per KEPA Rule 26.2.649, "Preparation and

Contents of Draft Environmental Impact Statements," Section

IX, th* Agency shall prepare a DEIS that contains th«

cumulative impacts; (c) potential growth-inducing or growth-

inhibiting impacts...(a) economic and environmental benefits

and costs of the proposed action; and (f) the relationship

between local ahort-term use of man'a environment and the

affect on maintenance and enhancement of the long-term

productivity of tha environment..."

83-16
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Cumulative Impacts of Traffic Pattern*.

The Agency did not eddress this issue as deflrtThe Agency did not eddress this issue as defined I

dar MEPA Rule 16.2.6*2, -Definitions," Section II, Part loo 1 "7
), which states -Cumulative impact' means the collective IOO >l'
pacts on the huna n envxronoent of the proposed action wncnl

sidered in conjunction with other post and present

actions related to the proposed action by location or

generic type. Related future actions must also be

F-72



Montana Department of Itata Lands

October s, 1*93

?»?• Tin

Montana Depart**

Octob«r 9, 1912

Page levea

considered whan thas« actions ara under concurrent

consideration by any itata aq*ncy through pre-lmpact

statement studies, separate impact statement •valuation, or
permit processing procedures."

*. Commuter Traffic Along Hortbera Avaaue is Buntlay

The DEIS document did not include any discussion
and analysis of this secondary lapact.

|83- 17
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Loadout lita.

Tha only reference to this ie found in tha DEIS

Chapter III, Page 38 which states that "The Huntley rire

Dapartscnt has 4 to 5 volunteers - not enough to provide

sufficient fire protection to the coiuunity...In eddltion,
the firs department is not properly equipped to provide

year-round fire protection..."

Again, no compensation or control measur
discussed or suggested by the Agency in the DEIS.

83-19

The Agency failed to include the results and

statistic* from the survey conducted In tha Huntley area In loo O
1991. This would b« vital information needed by our |OO~^
decislon-»afcers In forming their decisions on this project. I

t. Jtaaldual Impacts to Property Taluae la the Kuntley

Rule 36.3.647, "Determining, the S

VXX, part (2), Subpart (a) which

"invite tha participation of atfw
persons or groups..." and HEPA Ru

Requirements of the Environmental

III, Part (2), Subpart {dj "to mn

sppropriate opportunity for publl
proposed actions..."

:op« of an EIS," Section

natrocts the Agency to

ted and Interested

• 26.2.641 "General

Review Process," Section

ure the fullest

raviev and comment on

183-25

In closing, I am urging the Department of State Land*
and all the dacision-maXars involved vith tha Meridian Mine
Project to choose an alternate site for the temporary coal
loadout facility, or, at th« very least, to Instate proper
mitigations, stipulations, and other controls to ensure the
public's safety and quality of life for all ths citizens
■ffacted by tha Project.

Sincerely,

Jackie Steams

P.O. BOX 84

Huntley, HT 59037

cc: Dennis Casey, Commissioner

Departaent of State Lands

Tha anxiety caused by having a coal loadout

lessen to the point where equity could not be realised would! 83~2 1
have a aajor mental health effect on the property owners in I
the Huntlejy area. Not only would values fall when the

loadout facility is operating, but population growth and re-
•sle value: of property would diminish for several years

after thai loadout closed, due to the perception by the

general public that the loadout was located in Huntley at
one tiaa.

Even though the Agency states in the DEIS Chapter

IV, Page 24 that "...Impacts to.alluvial ground water

Montana D«partme

October 5, 1992

Page Six

DISAPPROVAL FOR

suppliss In the Huntley area fron the water supply well at

the loadout would be negligible..." the information used to
support this statement wae ganerallied and did not identify
the source of well data collection and the locationa of tha

monitors. The DEIS document Chapter IV, Page 2« also states
"...tha proposed pumping rate of about 20 gpm would create
minimal drawdown as close as 1,000 faet from tha wall..."
and in tha DEIS Table A, Page 13 -An existing, 20-foot
well...would be used to furnish up to 30,000 gal/d of rew
water..."

Under MEPA Rule 26.2.644, "Determining the

Significance of Impacts," Section IV, Part (1), Subpart (b),
it Instructs the Agency to consider the following criteria:
"...reasonable assurance in keeping with the potential
severity of an impact that the iapact will not occur..."

Has monitoring of wells done within 1,000 feet?

Which wells were used? Has monitoring done by the Agency or
by Meridian Minerals Company?

The Information raquastad above is needed in order
to determine if, in fact, the impacts will be negligible.

11. Air Quality Monitoring.

The Agency provides aodels for tha predicted

aac 1 cftt concntr^tlons of air pollut&nts but what did thfl

Agency use as baseline data for existing air quality?

when the baseline monitoring was done or what the actual

83-23

• JJ 1 analyzed by the Agency.

12. Exclusion of luntley During Original Scoping

3-24

MONTANA S-VEAR PERMIT TO MINE COAL FOR MERIDIAN MINES AND AS
SOCIATED FACILITIES.

THE MONTANA LAND USE AGREEMENT FOR THE OPERATION OF THE BULL

MOUNTAIN HIKE HO 1 AND ASSOCIATED SUPPORT FACILITIES.

A DISAPPROVAL OF SUCCESSIVE AMENDMENTS OF THL MONTANA PERMIT ■

A MONTANA COAL LEASE

A FEDERAL PERMIT TO MINE COAL

AND A FEDERAL SURFACE USE PERMIT FOR FUTURE LIFE-OF-MIN" DE-'
VELOP.MENT.

SIGNATURES ADDRESS

■ t

Tha I

Agancy held two public aeetings to obtain public input to

the scoping process. Twenty people attended the firat
public meeting in Billings, Montana on June 11, 1990.

Seventy-saven attended the second meeting, in Roundup,

Tha Agency failed to hold a public meeting in

Huntley at that time, the community which stands to lose tha

most in quality of life. The Agency did not follow MEPA

83-25
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ORAL TESTIMONY

Huntley, Montana

9/22/92

Gary Amtsior. Administrator Reclamation Division of Depinjnent of Sute Lands, opened ihe

meeting u 7:30 p.m. He explained Ihe purpose of and procedure Tor (he meeting, and (he

rrgulalory authority for preparing the EIS.

John Scon: I'm John Scon, Rep. from House District 97 which represents this area. 1 have a

request of the Department of State Lands. Verbatim testimony is presented in Letter 4.

Monica Lundeen: I'm a member of ihe Huntley Community Club and also a resident here in

Hunilcy. Verbatim testimony U presented in Lctier 13.

Jackie Steams: I'm honored to be here today on behalf of the people of Huniley and on behalf

of my family and myself. My name is Jackie Steams and I would tike to share our concerns with

you today. During the summer of 1990, when Meridian was at the height of their test pit run,

the quiet, unhurried, unpolluted wiy of life in our community was shattered. A thick, black,

filihy dust caked our houses and our lungs. Several neighbors, young and old, wiih respiratory LJ _ i

problems suffered from the dust. The noise from the constant truck traffic, the loaders moving

the coal on the stockpile, the train cars clanging back and forth, caused many sleepless nights.

The air was stifling and we dared not open windows because, wind or no wind, the coal dust

drifted in and settled on everything. This went on for nearly six months. When these things

happened. I did hive a personal interest in it. My motivation was my family's health and my

health which wu severely threatened. But the more t spoke to ihe people in the community,

neighbors and friends, and even those who didn't live close by. 1 found that there were many of

us with the same concerns. Since then my scope of understanding broadened to include much

more lhan just myself and my family. It includes hundreds, maybe thousands, of people in my

community and the surrounding areas. We discovered that noi only was there dust and noise

problems, but also these concerns.

What was the danger of contamination of our water supplies because the pad that wu| LJ_
used for die stockpile was not lined to prevent seepage of paniculates into the ground water supply1!

What ahoui safety on the haul route? What would the added traffic do in regard to bus* | I

routes for school children and for driven on the narrow, pot-holed road?

What about the farmers who drive their machinery along the road? I H "
What would be the increase of accidents?

what would be the deterioration rate and v

accidents? With the added stress to this old highway,| LJ_

d who is responsible for maintaining and repairing it? ■

These questions and many others came from people in our community. W( have taken

our direction from them and feel that we accurately represent them. We were chosen to be

do want to be assured that Meridian will do what they are required to do. And if Meridian is

a company oriented toward the safety and welfare of people, as well as toward being a profitable

business, they could go the eitra mile in this project. If nothing else, couldn't they change their It j _ -4 o

preferred site from Huntley to Acton or Broadview, a boil of any other sites which they I
themselves have said are a feasible established site? If the people of HunUey have a choice, our

town would not be the preferred site of » laadout.

We are not here to take anyone's job away from them. We're not against the mine

operation and we're not against the loadout, as long as it is done right. The same number ofjobs

will still be there, no mailer where the loadout facility is located. It will still be in Yellowstone

County, and this County will still receive all the benefits of the number of jobs, income, tax

dollars, etc.. which has been projected for our County.

In the summer oi 1990 we experienced i horrible situation. This was on a minute scale

compared to what U being proposed for the mine operation. For example. Meridian loaded

123,000 tons of coil through Huntley. According to statements mode by Bob Morehead the

Project Manager, that was moving 800 tons per hour and loading 110 train cars every 16 hours.

During the mining operation, they anticipate being able to haul up to 4.400 tons of coal per day,

and have stockpiling ability of up to 30,000 tons. That means a pile of fuel the siie of four

football fields less than 1,000 feet from many houses in HunUey. Hauling up to 4,400 tons per H~ 1 4
day, 340 days per year, 24 noun per day, means one coal truck every & minutes running down

Highway 312 and past hundreds of residents. It means round-the-clock noise from trucks,

loader!, dozers, and trains, ll means dust and more pollution from the dieael fumes. It means

three more mi us per week running through a major road in Huntley. It means more traffic

accidents and possible death* of people.

We have been asked if we would be willing to compromise if a loadout comet to

HuniJey. If it did. what choice would we have but to compromise? At this point, we can not

compromise any more than we already have. We compromised when the temporary loadout was

here, we compromised our health, our families' health, our safety and well- being and ever since

we've compromised of our lime spent with our families because much time is spent writing

letters, talking with people, trying to do what is right. 1 know that none of us on this committee

would be willing to sacrifice this much of time and hard work on something tike this if we were

do! committed to standing by our principles. These are basic principles folks, the right to choose

wbere we live, and provide a quality environment to raise our families in, the right to live our

lives as we ice fit as long as it does not interfere with another's rights. When a person

experiences bis or her rights being violated in such a manner, it is time to speak up, to step in,

lo stand your ground until thai situation is corrected. Thank you.

Steven Erb: My name is Steve Erb. I'm representing myself, my family, my wife and my

children and my community. I'm currently serving as President of ihe Humley Community Club

and as Chairman of ihe Standing Committee which was formed to address Che concerns of the

Humley community and the surrounding area regarding the proposed HunUey loaduul. Verfaalim

testimony Is presented In Letter 18.

Nicol Price: I'm Nicole Price and > member of the Huntley Community and a member of the

Huntley Community Club and also coordinator for Medians Wheel Alliance. Verbatim

testimony is presented In Letter 6.

Rorw McCraw: I only have a couple of things I wanted to bring up. 1 live in Shepherd. I

3

spokespersons and therefore be assured what you are hearing today voices the concerns of many,

many people.

If we have been perceived as unresponsive to Meridian's invitations to talk one-on-one,

il is due to the repeated advice of several persons who deal with these kinds of conflicts all the

time. They say that a direct contact between citizens and big business is not always the best way

to approach a problem. Thus far, we have been encouraged to use our Sute, County, and local

people as mediators and lo follow the correct procedure for the EIS studies.

One of the jobs of DSL is to judge objectively and as ■ third party, act as mediator

between groups of concerned citizens and big business. If we have perceived Meridian as

calloused, and unresponsive to us and blatantly ignoring the Slate Agency's request, maybe it is

because of some of our past experiences. For example, the Montana Department of Highways,

letter dated May 8, 1991, to Department of Sute Lands, instructs Meridian 10 identify how they

ire prepared to reduce conflicts with school buses. Meridian repled: 'all trucks would be

equipped with a school bus schedule and all of the bus routes would be posted for the driven."

They say nothing of what their drivers will do about it, or if any procedures will be enforced.

In ihis same letter, Montana Department of Highways instructs Meridian to tarp or cover the

loads and their reply was: *the washed o>il will be partially blocked with air foil wind screens

to prevent blowing of ihe small coal.* Their Statements reek of total disregard for the agencies'

instructions.

We have been guaranteed many times thai Meridian's plans for a loadout facility will be

State-of-the-art equipment and handling and they have taken care of the dust problem. Their

studies showed that 90 percent of the dust generated during the test pit run was caused from truck

traffic, but the major ponton of ihe dust was generated by the stockpile itself and the way it was

handled. Meridian's solution to this dust problems consists of using water spray. Since they

anticipate operating 340 days of the year, how can water sprays control any dust when the

temperature falls well below zero here during many months?

Not only thai, but if there are four limes the amount of coal loaded out over ihe amount

we experienced before, there will be i dust problem, no miner what kind of equipment is used

and how careful the machine operators are, unless that stockpile is completely enclosed.

Keep in mind also, that if a loadoul is constructed and if iir quality standards are ever

violated during ihe course of operations, it would still take a minimum of 48 hours to shut the

operation down. In the meantime. KuntJey residents would eat dust and suffer for two days.

The number of months that Meiidian claims it needs to run a laadout in order to complete

i rail spur hu steadily grown from 18 to 20 to 22 rnoothi. Thirty months was the lime frame

insiantJy adopted when they heard a statement made u i public merting in July of last year, and

now throughout th« EIS, it lists 2-3 years. Three years to me is 36 months.

It is our understanding that most mining operations have a rail spur in place before

turning over any rock. Ii Meridian so unsure of their market or their lack of signed contracts

that they are unwilling to forego a truck-hauled loadout? It is possible that they are anticipatinf

using the loadoul for much longer than 36 months.

We don't claim lo know all the facts in this situation but we do feel we have valid

concerns and they need to be heard.

Consider for a moment [he impact this may hive on our Heights merchants. If Highway

312 is so congested and unsafe to use, wouldn't many people drive on the Interstate instead a.-*!

bypass the Heights altogether. This may create more business for the west end but the Heights

could experience ruin to many businesses.

We are noi here (o shut down the operations of the mine or a loadoul facility. But we

H-
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know the concern on the traffic in Huntley and the problems there have been in the past, but

Meridian, I know, is going to take care of the dust control and the traffic control. Like Monica

said, there can be some speed limit signs put up.

The other thing is that I don't know if everybody is looking at the wages and money that

this is going to generate and the unemployment that this will take care of. This is going to take

care of about 300 unemployed people ai a rate of about S33.0O0 per year, per person. Thai is

> lot of dollars, and that is ne«ded. True, it probably involves mostly Roundup, nearly 50

percent, but there are other people getting involved with this. The work i] there. I think we

ought to really think about this before we turn anything down. We need to take a good hard look

« it. It's only going to be two-year program, from my understanding, in Huntley. Like it sayj,

it is a good program.

Shirley Culbertson: I'm from Shepherd also. I did not read ihe document. I am speaking for

some of the people of Shepherd that are very concerned about the traffic. It is really bad now.

I work in Billings and going back and forth is bad enough now. My mother lives here in

Huntley. and when they were doing the test run, I came down to see her and it wu real dusty

with coal. She told me, *I don't think I can take this much longer." She is 89 years old. Thank
you.

Ellen Pfisier; I'm Ellen Pfister, I ranch on the southern edge of the mine plan. I also get my

mail in Billings so of necessiry I use either U.S. 87 or Highway 312 to go to town for buiiness

and pleasure. Tonight 1 would like lo ulk about the public subsidy of this mine for public

transportation during the first three years of mine life, and once again raise the questions of

public safety on some of these roads.

fin the Fatiig Creek Road on the north end. which is the first mile and a half where Merklk.

hit ihe public roads, cunenily PM Mine has ils own mine ihat uses Fattig Creek Road for jusi

a very short distance. It was unclear to me from reading ihe DEIS, exactly why Meridian felt

it should use the public road for i mile and half as opposed to ihe current private road out of PM

Mine when both are gravel roads. The gravel that is used on those roads over there will quickly

break up under coal truck pressure.

Then the MM road that will subsidize the mine is the Old Divide Road from the

intersection of Fanig Creek RoaJ down to U.S. <7 for a distance of approximately five miles.
Under the lest pit hauling, it broke up within (he first week. There is nothing in the DEIS that

indicates • I guess Muuelshell County will have to pay to repave that one to support the coal
trucks.

U.S. 87 has a new subdivision going in. Cedar Ridge North, beginning at mile marker

25 and extending south along U.S. 87 for about three miles, in some cases on both sides of the

road. The lots ire currently being peddled at S-50.aae, they are some of the 20+ acre lou

There will be about six sections subdivided in that subdivision. It would be a great place for

miners to live who work at the mine. That subdivision is also in the Shepherd school district

which, if there are children who move imo it, could increase the number of school buses up U.S
87 or a; least ceruinly the distance.

There is also another subdivision being planned. In Section 35. township 5 oorth. range

27 east, which would exist from the east on County Line RoaJ to U.S. 87 at mile marker Z5.

Something I have wondered about is what would il cost to build a raised cross-walk over|
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U.S. 87 where the school cross walk crosses to Independent School. That strikes me as a very

hazardous area. The condition on 312 have been amply addressed here tonight. I discovered last

year that 312 is what is called an 'orphan highway*, that do agency will claim h. To rebuild it

will cost somewhere in the vicinity of several million dollars. And 1 can tell you that, after

hiving driven over 3000 round trips from our nnch to town and back in the last 20 years, 312

is a very dangerous highway when you are broken down, especially at rush hour. There are no

shoulders on the roid, there is no place to get your car out of the traffic. It is really pretty

terrifying, as a matter of fact.

The peuple at the Stale Highway Department may have counted the vehicles on 312, but

I don't think they observed the traffic patterns. The traffic in the last 3 yean teems to have

increased substantially md ] have had a number of near misses on that road, particularly with

people turning left into businesses.

t have attached to my testimony a list of various businesses and particularly dangerous

intersections between the Yellowstone River Bridge and the intersect ion of U.S. 87. I total about

40 of them, which is an average of four per mile. Moit of these are commercial businesses with

turns on them. The drivership on 312 has a loc of very young people and a lot of older people

and to throw the coal trucks in [his is a very dangerous proposition.

On all of these roads, with the exception of 87 as it is being rebuilt, the public is going

to subsidize at some point. If the users of 312 can get help from no one else, 1 would suggest

going to the Legislature to seek authorization for a toll road or some form of redistribution of the

Diesel Fuel Tax to ai least help pay for repairs. Otherwise the public, somewhere, somehow,

is going (o subsidize Meridian's use of 312. I hope no one pays with his life, for then it will

become i very expensive subsidy indeed.

One final question-if Meridian fails to sell sufficient coal id support building the railroad,

will Meridian be permitted to continue on this haul route for an indefinite period of time? The

DEIS takes Meridian's plans a 'fait accompli," but DSL should remember that "the best laid

plans of mice and men often go awry." When DSL deals with public funds ind public safety,

they should consider that a failure to mike sales as planned is a real possibility. I also have same

other comments from the Bull Mountain Land Owner* Association. Thank you.

Don Colder: My name Is Don Colder. I'm a cattle rancher in Bull Mountains, also 1 have a

ranch in the Coalstrip area. My question tonight, with a few facts and figures leading up to it.

I would like to project what Meridian Minerals representative stated on the previous haul into

Shepherd at 125 tons, that's 3,333 trips into Huntley.

Their cost on that was S94.|2/trip. Now I'm not going to reiterate on that too much

because basically what t wanted to talk about was that in the DEIS it projects 4S truck drivers

on this new haul. Now [ took that at 40 hours per truck, per driver, per week. That would be

1.800 nun houn per week. At 1,800 man hours, if you consider that there is a two-hour round

trip hauling 40 tons, with a set of doubles, thai is 900 trips per week to load 3 unit trains totalling

36,000 tons. Now whit this is. Is their projection of the driven equated into man hours, does

equate out to 3 train loads per week. Now we realize that isn't what they want, or maybe it is -

I don't know.

Nine hundred trips per week is 150 trips per day on a six day week, or 6.23 per hour.

Maximum capacity at this figure would be 1,872,000 tons shipped annually. Now this triggers

ihi railroad. I appreciate the fact Out they probably don't intend to haul that much coal weekly

into Huntley, but nonetheless, their projection is 45 truck drivers on a 40 hours man week, is

1,800 man hours if it is a two-hour round trip figure, that is 900 trips at 40 tons per trip.
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What I'm concerned about is the commitment to accepting public input. There »

support and public input sent to the Highway Department in 1989 - nothing happened,

hoping that somehow this process works and that you will be listening to the people ii

Their concerns address a lot more than is in the DEIS. There are to many vagaries in this

particular mine permitting that I Ihink we have to be serious about considering public safety and

health issues.

Greg Pope: My name is Greg Pope, I'm a resident of Huntley and a member of the HunUey

Community Club. First of all, I would tike to tddreu a couple of issues thai I fee] were msi

addressed in the DIES: (1) What will happen to the property values in Huntley after the coaJ| H~30
loadout is installed here? Nobody's has guaranteed us exactly how long the coal loadout will b«|

here. If they can't maintain three billion tons per year, then the railroad will not be built uniill
they can achieve that goal. Who is to say that they will ever reach that goal and once the coal I H~3 "1
loadout starts coming to Huntley, how long will it be? It could be 30 yean or longer than that. |
(2) The wildlife was not addressed in the Huntley area. Evidently people don't realize that there.

is wildlife that uses that area. Even when the Sugar Beet toadout it going on, there is white tail! r\r\
deer, ring neck pheasant, morning doves as well as other wildlife. The people in town enjoyl H~O^
having wildlife in close proximity. |

I myself, the front door of my property is 724 feet from the loadout facility boundary.

1 feel it ii safe to say that the people that are involved in the decision making process for

permitting this mine, if they were in my shoes and the shoes of every other resident of this

community, they would shed a different light on their decision making process.

Another thing 1 would like to talk about is what Roger brought up-all of these wonderful

jobs. Everybody would like to have a job, great, let's put everybody to work. But it is my ■

understanding that the vast majority of the people that arc applying for these jobs come from out I ri*~33
of State—come from West Virginia. If we are worried about unemployment in Montana, let's |
put Montana people lo work!

Gary Amesloy: I would like to say that it as pan of our jurisdiction under the Montana Strip

arul Underground Mine and Reclamation Act and MEPA, jobs ind economic development is not

one of the criteria that we are able to use. While we all can appreciate the impact that jobs have

on individuals, and tax dollars, that is oot one of the criteria we use. With respect to your

concerns about bow long a loadout site would potentially be used here in Huntley, that is an issue

we have discussed very seriously in-house and I know that Commissioner Casey is giving that

a lot of thought. We are hearing what your concerns are with respect to the loadout.

AI Evans: I'm Ai Evans, Director for Fergus Electric Co-op and a resident of the Roundup area.

I'm here representing Fergus Electric Co-op's Board of Directors and wish to speak in support

of the Meridian Bull Mountain Mine II. Verbatim testimony is presented In Letter 5.

Marshall Anguimo: (hard to hear the comments - too far iway from the microphone) I'm the

one who lives 500 feet from the site. I definitely am not for it! It would like to see any one of

you put your house where mine is and live with the dust and mess. I have a link girl now, none

of this money is worth anything compared to my little girl. If she runs out in the street and

something happens none of your money is worth that. That is all 1 have to say.

Dick Walker: My name is Dick Walker and I'm a rancher in northeast Yellowstone County

Now contracting trucks with a local firm at S72.0O/hr at I.8O0 hours is 1129,600 weckJy.

or S6.739.2OO annually. Now, this wu a reputable contractor in this city that I got these figures

from, particularly to find out the profit ma/gin, not necessarily what you could scab this in for.

Tbirty-thr« percent of freight costs would be $2,223,936.00 annually if they went for

one train load per week instead of three.

Now the issue that I would like to point forward more than anything, is the fact thai you

are looking at 41 miles from the mine mouth to Huntley. Now if you look at the alternate

solution of 14.4 miles from the mine mouth down Render Coulee 10 miles on 87 into Roundup.

Now what I'm vying to say is that it is 35 percent of the haul road into Huntley. which is a

considerable amount difference. The freight bill per unit train would be S778.377.00 as opposed

to S2.223.936.00. The question I would like to ask b the differential m cost of hauling that into

Roundup per unu train as to hauling it into Huntley of SI.445.449.00 annually. How much track

should that lay on the existing railroad bed from Roundup to Cushman that Meridian already

owns?

The exposure to public roads for coal hauling would be reduced by 75 percent if (hey use

that 14.3 miles because only 10 miles of that is on public roads, U.S. 87. Cost of repair to the

public likewise would be reduced 75 percent. Now traffic hazard exposure would decrease, I'll

estimate tt 90 percent, mainly because the majority of traffic hazard is on 312 between Billings

and Huntley.

Now if Meridian is in earnest about developing the Bull Mountain Mine, their capital

expense, their permanent installations, would be the construction of a coal silo and train-loading

facility it Roundup and the laying of the track west to Cushman. The way it now stands,

Meridian has virtually no major capital expense to put into this. Now 1 can appreciate that fact

thai they are trying to get their feet off the ground, but nonetheless, there is that to consider.

This would also eliminate the construction of 33 miles of new railroad for the mine mouth

to Broadview at their projected cost of SI million per mile which is $33 million. That seems to

me to be a much larger capital outlay.

Now if Meridian Min< docs prove successful for them, then they could invest in i

converoi belt of air tubing conveyor into Roundup lo tnove their coal therefore getting the haul

trucks completely off nf public roads. Ithinktfut it is something that they should eventually look

into. 1 do feel that the objective is to move that coal to Roundup, put it on the existing right-of-

way, and move it on back to Cuihma/i and get it on the roid ind be gone with it. Why )penJ

all ihijcttra money purting in a tipple nere in Huntley or building 33 miles of railroad that when

they ire done with it in a 30-year period, there rs still going to be the scar of thai railroad? If

ihey did use a conveyor, air conveyor or conveyor belt for 14 mites into Roundup, at the tnd of

that point, ii could be uken up and hardly hive any scars left on the area.

Esther Bengtton: Either Bengston, Senate District 49, Shepherd. I'm no stranger to this issue,

as you ill know, i first of all would like to thank the Huntley Community Club for being so

thorough and professional in addressing this issue, but one particular issue that 1 would like to

address is the 'orphan highway*. In I98S and 1989, this was the top ity for upgrade and

maintenance in Region 9 and the people of this area signal petitions, at least 500 petition signers,

and jent them to the Department of Highways. Region 9's priority was rejected. We got

absolutely no money. The money went somewhere else in the State. An "orphan highway" has

no first nibs on any money ai ail. Montana jute law does not allow the earmarking of gasoline

u\ to piy for any pinicul jr mod in ihis State. Thai is determined on the basis on need. It's ail

put into) rnajur. general fund and allocated out.
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and southeast Musselshell County. Our ranch lies approximately 12 miles due east from the

eastern end of the proposed mine site. I would also like to say thai I have served on local school

boards and served as a Cour.ty Commissioner of Musselshell County and il is from ihcse

experiences thai 1 direct my remarks.

I believe that when il comes to the environment we have all grown up and come a long

ways. When 1 think back into the last century when the Anaconda Copper Co. raped the land

and left, I think it left a bad taste in our minds and we can no longer accept that kind of activity.

I think industry and the environment have to come closer and clour together. No longer can i

huge conglomerate rape the land and not be responsible. However, we are living in a modern

industrialized world with a standard of living neat to no other country. School districts need

more money, cities and counties need more money to provide services thai you and I demand and

where does that money come from? It comes from industry, taxpayers that own property, it

comes from honest every day workers that bold down jobs. It is from this need that we have a

conflict between industrialization and the environment and somewhere we have to reach a middle

ground. We have to agree thai no longer can we pillage the land but on the other hand we have

to agree that something has to be added if we are going to achieve these services that we demand.

I think the process is working. I think the EIS process here in this room is a good example of

how it works. It allows you to give valuable input on impacts to your area. I ihink it is

incumbent upon these agencies and upon the industry involved to look at these comments and to

assess their impact and to make the appropriate changes. I think, when you read through the

DEIS, you will see that many of the impacts have been identified and remedies put forth.

Though not all these remedies are acceptable to everyone, there are some losers and some

winners. That is the way it is in every day life. That is the facts of life.

One of the concerns in our area is the effect of the mine on hydrology - water. I'm 12

miles away from this mine and I too have concerns even though I'm somewhat out of range of

il. I certainly can't tell (hose people who have ImJ adjoining that their worries are unfounded,

but they have in place monitoring and studies, on-going, that auess the previous water levels and

that wilt conduct the cost of monitoring of the impact of the mine as it proceeds. They also have

put forth some remedies, water lines, alternate water sources, to mitigate these problems. Not

!■.' -.,l maybe, rut as good as it was, but they are mitigating factors. Nobody suggests that the

solutions are perfea, but I think in most cases the solutions presemed are valid.

Traffic • I know this is a vital concern Ear the people in this area. There have been

numbers thrown out and what not. If I w« living in this area, I certainty would be concerned

loo. If I had kids I wu putting on a bus on this route, I would be concerned. But lei's put this

in perspective, irvl these are numbers that come from die Department of Transportation out of

Helena. At the intersection of 312 and 87, the traffic count is 7,100 vehicles per day. Coal

truck traffic *oulil be 192 per day - 2.7 percent increase. At 312 adjacent to Huntley across the

riser, the vehicle count is 2,300 vehicle) per day. The impact of mis increase would be 8.3

percent. So I think we have to put this in perspective when we consider the many hundreds of

firm trucks hauling beeu during beet periods, or grain to the barley bins, or hauling silage, I

think it's all relative. They are all very important viul industries that keep the wheels of this

country turning, and so is the coal indusiry-so is the coal industry. We like to wake up in the

morning and rum the light bulb on. We are in a work market also, and I think we have to keep

tha; in mind.

As far as the direct impact to the counties - Musselshell County, the taxable

would be almost exactly double. This coumy, the oil revenues as they ha1

the new calculation process, the taxable valuation would be approximately douhl

able vatuationl

taken out and I ri—34
le. Nuw thisl
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would be t considerable impact to those loci! governments providing those services. Revenues

in Yellowstone County, 1 do Dot have figures for those, but they would be substantial. They

would not be nearly is great on a percentage basis as Yellowstone County because it ii I much

larger county.

In tumnury I would say that I favor this permit providing thai the regulatory agencies,

(he permitting agencies such as yours, be responsible and that they keep Meridian's feet to the

Tire until they bave addressed every one of these issues and lived up to the conditions of that final

EtS. Think you.

Bill LaFrbre: My name is Bill LaFebre and for the those people who don't know where I live,

it is right on (he corner over here. So we are talking about traffic and noise pollution and all

this. I live on the corner of Nommis and Northern. Today, because of this thing, my wife

counted ihe bull haulers ■ 22; I've counted them snd they sun at 2 o'clock in the morning when

they sun jacking their jake brakes and waking you up. You've got noise pollution.

You talk about your accidents, we have people in mis town that drive vehicles, pickups,

thai tear up the streets way over the 23 MPH limit. Marshall said something about hit little girl,

my wife and I jut adopted our two little boys, one will be three and the other will be four in the

oextrwoor three months. We live on this comer - it is Northern where they Cum to go to 312.

We bave traffic • when ihe east bridge was closed, all your oversized loads went up there, and

everything • there is trailer houses. There is still people that cut across 90 thai are going nonh

thit don't want 10 go through Billings who come down Pryor Creek and head up to 87. So when

you're talking about all this traffic, and I guess I'm biased because 1 drive truck for a living.

You have professional driven. How many times have any of you pulled out, driving your four

wheeler ind somebody pulls out in front of you, a farmer pulls out with hii tractor or machinery

and pulls out in front of you. Is thai the truck driver's fault? I don't think so.

Talking about dust pollution- my mother lived about 1000 feet from the experiment mine

up there. There wasn't that much dust problem. She was there - there wasn't that much dust

problem, very seldom, and with the environmental thing thai is going on now, they have it

rectified. 1 think thai they have the dust controlled. The environmentalists will be on this as far

as the pollution problem is concerned. I just don't understand why people are so against this in

this community when you have all these

other problems going on with the people right here.

Jim Pope; My name is Jim Pope. I've been a resident of the Muntley area all of my life, nearly

64 years day after tomorrow. There are several things -1 jujj got back Into the country, I've

been gone all summer and I've only had this draft copy for just a few days, so 1 haven't been

able digest all that Is in this thing.

My name b mentioned in this twice and 1 want clarification in the final EIS on this. It

is suted that I was the President of the Huntley Community Club when in fact I was the Vice

President. This was in Chapter 3, Page I!I-44 under Recreation. Under Chapter 4, Page 4-51,

also in Recreation, it is stated that 'due to the existing traffic load on Heath Street, most of the

Huntley residents do not use it at a recreation route.* This was from a personal communication

with me by a telephone call by somebody from Tetra Tech, I believe it was. from Helena. The

street that I was referring to in that conversation was the Highway (old Highway 10 - Northern

Street) leading out of town, northeast to 312. This is a narrow section of road and that is where

your traffic is. He thiew in Heath Street on this! I thought this was kind of peculiar that
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children getting Tinned over. It is going to pfay on each other continually. Or their pets getting

ran over.

Farmers - they say that were is going to be room for your beets in the beet dump -good lii

luck! With a pile of coal that big, how are you going to get your beets to the dump? With ihe p"

traffic that is going to be in and out of there, with the coal wJ with your becu, out of the four

months of the year, the congestion of trying to get in and out of there is going to be unbearable.

The pollution from the coal onto your be«s - what kind of stress is that going to create I.,

for you? Will you have to drive your beets to Billings? How long with the coal be there? They IrT
say for 30 months. As some of the testimony has said tonight, the months keep going up.

There is going to be mental heaJth stress due to the traffic. Th i

increas

What happens when people g« depressed? They start to drink, they abuse their children.

The cases of child abuse will double. There is going to be loss ofjobs because people can't sleep

and you're going to have to pay for retraining. There is going to be continuum fighting of

family, of friends. The increased alcohol and drug rate • consumption due to the stress and

depression.

The church - how far is the church from the coal dump? Maybe a 1,000 feet? Our little

community church where we go and pray to our God. That is going to be wonderful in the midst

of the coal trucks running back and fonh.

1 want to give you some numbers. 1 took the privilege of contacting our lady postal

service here in Huntley and I'll give you some numbers of how many people this will affeci.

This is the only mental health. I haven't even goi to the medical or the CD ponion yet.

On RR 3, which b 312 there are 700 families. 700

Huntley there is 260 on the rural route. - 260

172M box numbers 172

Shepherd there is 600 on the rural route and 600

200 on boxes. 200

Warden there is 500 rural and box together 500

Pompeys Pillar there is 100 100

BJUmine there is 200 JQQ

That gives me a Total - 2,732

If every family averaged three children per family (2.732 x 3 - 8.196) That give me a

total of 8,196.

You take the mental health of a child from the time they are born, because of the child

ibuse, because of the depression of the parents, because of the drug and alcohol, because of the

stress of the pollution. You take a child from pre-verbal to adulthood. We are averaging 70

years. You times that by 70 years which comes to 573,720. Now times that by what I charge

per hour (70/hour) times 52 weeks in the year is 3640. That comes to a grand total of

$2,888,344,800,00. And we are only ulking about mental health. We haven't even addressed

the CD or the medical.

(8,196 x 70 » 573,720 X 70 X 32 *= S2.888,344.00)

Thrre is going to be depression due in the ranchers having to travel back and fonh. The water

usage in Huntley - on Page 18 of your book it says that Huntley needs another water tank. Who
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somebody would make a phone cail from Helena and want to make a judgment on that phone

call. Why didn't he come down here to the area and address the issue bere rather than make a

phone call to somebody that didn't have a map in front of them for one thing, and want pertinent

information that you could put in an EIS, for gosh sakes!

There are a few other things that I did find in this statement. It's stated in there that I LJ__Q 7
some of the figures that were used for the air pollution, dust problem, and so forth, that went on ' '
here in town, would lead you to believe that there were monitors here. There may have been

monitors up ai the mine, but I fought tooth and nail to get monitors down here while this was

going oo - there is i gentleman that can attest to that sitting in the from row there - they didn't

have it available. Tbey didn't need to make it available because it was strictly a temporary thing.

Now here we're talking about another temporary loadout until such time as they can get a H—38
permanent installaiion made, b it going to be the same thing then? You state that you have three

meters situated around this proposed facility. Now, it doesn't address who is going to do the

reading of these meters, who is going to record the readings - we need to know that here. If it

ts going be left up to Meridian, we just as well forget the dim thing as far as I'm concerned!

Comment (no name gl*en): I think that this is a good point that he made - that we have a third

party involved in some of these situations. A good example in Musselihelt County, the Lower

Musselshell County Conservation District applied to the Coal Board and received a grant to do

some independent studying and monitoring so that they could mitigate this issue between the

landowner and Meridian, so we weren't looking at biased points of view totally. So I think it

is a very good point.

Ella Dugan-Uemmle: I've been a resident of Huntley since I was 5. One of the reasons 1

chose to stay here, my husband and I, is because it is a quiet Hole community, I know everybody

here, and I'm also a new member of the Huntley Community Crisis with ill this going on. To

sun out my statement ■ I'm completely opposed to the coal dumping here in Huntley. I'm triple

licensed: 1 have three licenses in the State of Montana, two licenses are national. I'm a licensed

Professional Counselor, a Certified Rehab Counselor and a Certified Chemical Dependency

Counselor. 1 will address whit this will do to the mental health of ihe Huntley Project

community.

First license: LPC - the mental health. I'm going to read some diagnosis of what this

could do adults and children. Post Traumatic Stress Disorder, Dysphonia, Major Depression,

Recurrent Minor Depression. Children - conJuct disorders, mention span disorder, educational

barriers, avoidant personality disorders, passive/aggressive personality disorder, adjustment

disorder with anxious and depressed mood, anxiety disorders, organic anxiety syndrome, organic

personality syndrome, delusional disorder, dream anxiety disorder, sleep terror disorder,

somatLution disorder, sleeping disorder, insomnia disorder. Those diagnosis in layman's terms

will cosls Meridian billions of dollars? Meridian will be liable for the mental health of every

adult child from 312 to Humley Project, all of Hundey Project, Pompeys Pillar, Humley.

Ballamine, Warden, all of it. I'm not counting in Pryor Creek Coif Course and all the people

that go to that which are oot locals. I'm not counting in Homesteader Days with all the people

that come to Homesteader Days. I'm not counting in Lewis & Clark • there u a land mark right

where Roundup rotd comes into 312. It U a national monument landmark for tourism to go

down 312 to come see the monument. I'm not counting any of those people that this will affect.

Children will have nightmares, cannot go out in the streets and play because they might I

get ran over by how many coal truck per day? Parents are going to have nightmares about the I

is going to pay for thar? The taxpayers?

O P 9On Page 9 - you said that Hundey is ideal because of flat land. Why isn't Broadview or L i

dl? I i ih i i Hl i B ¥>'Acton ideal? It is right in town in Huntley, and in Broadview, the proposal would have been out

of town.

Pige 20-24 is Wildlife - you never addressed it for Huntley. That effects our menial

health. We like the fish. Yellowstone River, the eagles nesting, foxes, mountain lions, deer and

birds. Never addressed for Humley. What is that going u> do to our mental health?

Roadways • The stress that that is going to do. The old road being ripped apart - who

u going to pay for that? Taxpayers!

Page 28 you said that currently there it 10 percent of heavy vehicle traffic. My question

is what is going to be the increase in the percentage of traffic after the coal trucks go 24 hours

per day on Highway 312 with 192 trips per 214 hours estimated?

Page 29 K says that the accident history on Highway 312 is 1.78 seventy which is over

1/53 normal severity. So in other words the wrecks on the old road are more severe. With more

traffic at 192 Crips per coal, what is the severity and the number of accidents going to be? What

is thai going to do to the mental health of the community?

With the increased traffic and increased noise levels constantly going, it is going to affect

the mental health of everybody - Rural Route 3. Huntley. Shepherd, Warden. Pompeys Pillar and

Billantine. It is going to deteriorate the mental health. There is going to be medical claims due Mj

to bearing problems. i^*
There is do fire protection in Huntley. With that big of a coal dump, what is that going I.,

to do to your mental health? Living here in Huntley, thinking thai that baby could go on fire at | H
any moment and there is do way to put it out

What is going to be the social well-being of people's mental health with coal dust noise, IlJ

safety of children, highway deteriorition, and intrusion of the coal dumping? ■

On Page 43 it says that there is currently sugar beet trucks that use the dump and they

are not nearly the capacity or the number that the coal trucks are going to be. And they are not

physically damaging roadways.

On Page 44 - The park is 750 fort from the dumping site. That Is a 6-acre park. What

is tl'ii going to do to the mental health of children and adults that use thai park.

Page 47 - The definition of an industrial area. ] don't know where you got the elevator

and the beet dump as an industrial area.

Page 48 - Visual Resources. What is that going to do to the mental health of people

having to see the coal dump Tor four years or more?

Page 2 -Regional weather and local wind]. You can not use Billings to estimate Huntley lit

winds. The weather differentiates between here and Billings 10 degrees or more and so does iht y>

Pollution and ecological views of the Yellowstone, Pryor Creek and irrigation. What ii

thai going to do to our mental health having to worry about that and everything else I have just

said?

At $2,888,344,800.00 is that worth the mental health of those people?

My next issue is my other license, CRC • Ccnified Rehab Counselor. A lot of people

have made their concerns about the medical issue of the coal dumping. I hive not heard any

specifics on what coal dumping can do to your medical health. 1 work with people that are

disabled due to all sons of things - accidents and medical well being. OK? There are three

causes of death in the U.S. (1) hean, (2) cancer, and (3) stroke.

-46

-47

-48

-49

■50

-51

■52

-53

F-76

u



t f cancer is coal dust. How many people ire going to hive cancer duel [-|-
10 the dumping site? How much money is thai going to cost everybody? Cancer is described as

an unusual and rapid and uncontrollable growth of abnormal cdls. One in four persons in (heir

lifetime |ns cancer. With the use of cargingrns(sp) luch as coal dust, thai increases. Cigarette fa I

smokers tnd people work around asbestos and coal dust are at risk of developing lung cancer. P '

(Page :06)

hge 208 - Hypertension • High blood pressure also known as hypertension occurs

cornmordj in middle age and elderly men and women. It is the leading cause of stroke. It can

came damage to the heart, brain, kidney and arteries. It increases the risk of heart attack,

congestive heurt failure and kidney failure. Hypertension U caused due to stress.

hge 212 -Pulmonary disorders. Bronchial asthma. Bronchial asthma is characterized

by slow npid breathing, cough and shortness of breath. Ideology and diagnosis - causal agenu

can be infection or allergic reaction to some environmental agent such as air pollution. Treatment

and prognosis - Oxygen and antibiotics may be given or allergy shots. How much is that going

to cost the citizen?

Emphysema - Emphysema is the destruction of the walls of the lungi. At first small

black holes appears. As the disuse progresses, the holes become larger and tear the membranes.

This interferes with the normal exchange of carbon dioiide and oxygen. Breathing becomes

labored ml impaired. The lungs try to compensate to the decrease in viable lung tissue by

enJarjinj. This forces the chest cavity to increase in size giving persons who have advanced

emphysema a barrel chest appearance. What they do for emphysema is bed rest.

Let me tell you what bed rest does to a person. Disability consequence of bed rest. Page

55. It destroys the joints and connective tissues. The moving parts of the body, joints,

ligimenu, tendons and the related muscles and skin all have a normal range of motion which ii

necessary for proper performance of physical tasks. Any decrease in the normal range of motion

11 called 'contracrure.* Contracrure of muscles, tendons, joints and skin are among the

commonest complications of bed rest. Atrophy which allows disuse of muscles. Bones • the rate

of calcium removal begins to recede the rale of deposition and within three days there are

miserable increases in the urinary losses of calcium. The bones soften and weaken - osteoporosis

- and even ordinary forces such as those encountered during wheelchair transfers, physical

therapy or minor falls may cause fractures. Urinary Tract - inactivity increases: the urinary

calcium load which may be three or four times normal within three weeks after the onset of

complete bed rest. Heart • The heart Is a muscle and it undergoes disuse atrophy like any other

muscle when a patient remains inactive. Being weaker, it can pump less blood per cootraction,

so it ma.ii pump more rapidly to move the same amount of blood per minute. Circulation - a

common ind potentially lethal complication of bed rest is the dotting of blood in the deep veins

of the lowtr limbs and lower ibdom-.n. It affects every organ in your body - bed rest does.

You get bed rest due to emphysema. Emphysema is caused by coal dust.

I: affects your pulmonary system. Gives you chronic bronchitis. Physical disabilities •

they will liable to have every person that comes down with this to repair them. The medical -

com, the retraining to have them into other jobs. A person can become completely disabled due

to that coal dust. So we just Increased 12 billion to whatever you can put a fife on. I don't knnw

what (hat answer is. I sure wouldn't want to pay for if. People are so concerned with gaining

profit of big business. Is a big business worth that many lives? No. 1 don't think so.

The physical ailments that would cause • we still have car wrecks with school buses bting|| i

wrecked ind all those people being disabled and Meridian being liable for every one of them. I"
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one thing it slants wrong. Toe trucks ire going to have to come this way and curve and then

totally make a u-tum bend to come back onto 312. They can't just come into that intersection

straight. So they are going to be destroying the buffer zone that is pan of that. So when you

get children on a school bus coming off, or walking on that road, because there isn't any place.

You have parents who deliver tbeir children to the Independent School in the morning and the

evening, you will have a lot of traffic building up on that corner. You have trucks coming down

there when it is icy, sliding into that intersection with a lot of can Chat do travel it. The thing

is that there are do stop signs - there is a stop sign but there is no - when people are coming this

way, they have to stop and wait for these guys to pull out. So you could back up traffic coming

off of 87 a whole big way. Waiting for the traffic coming out of Billings to come on to 312 to

come through. I think that is an issue that has not been addressed In this draft because it is going

to make a difference. There are no lights there. And so when you start having to have a truck

with it pulling out onto a road that has a lot of heavy traffic, there isn't places for them to pull

out. So whether it's only an 8 percent - something different in the total numbers of what's taking

place here • you are putting huge trucks on t road, not cars - and there ii a difference there.

Jim Cunningham: I was curious, 1 have ) lot of friends that live in Shepherd and they drive

right past my bouse and then hit the interstate in Billings where the construction b. I don't

understand - that road from Shepherd to Billings through K Mart u already so jam picked it is

unbelievable, it is already dangerous, it is already overrun, and these people are driving miles

out of their way to go back to Huntley to hit the interstate to drive the other way. Ho-

anybody even think of adding on to this thing semis or any kind of access to that road? tt U

unbelievable to me because these people live and drive it day Id and day out, and they will not

drive through the Heights and drive through Shepherd road because it is too dangeroui. Th<

are too many cars and too much traffic, and they drive through Roundup. They drive by my

bouse to go to the interstate and then go into town.

Kim Mueller: My husband and I have lived here for over 14 yean. I think the best thing that

we can do is the people thai are sitting here listening to what your friends and neighbors have

said - go borne and call your friends and neighbors! Tdl them what happened here tonight! Let

diem know that one morning thai they could wake up and there would be coat trucks coming and

coming and coming' And a mounuin of coal in our back yard! b there an address that people|

can address their comments to? Or an address they can write to?
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Also, H is my understanding that there will be no road maintenance? There will be no| H*"67
road improvement of that highway?

Also, fire protection in Huntley. It is my understanding thai we are now defunct so we| M~fi&

depend on Warden for fire protection. VW
Employment. Fifty jobs and that is jusi hauling back and forth from here to Roundupl

and maybe 12 jobs at the loadout? Out of State? I don't think - to me this does not reaiiyl
address the benefits Tor Huntley residents. I think we need to louk at that.

13
15

My next license is Certified Chemical Dependency Counselor • When people get

depressed, they increase their alcohol consumption or drug use. If you want ■ reference you can

look at my DSM IIIR, Page S3 - 111. Residential treatment for 30 days is 11500. When a

person is chemical dependent, you can not just go to residential treatment, come out and be

cured. You are going to be going for out-patient therapy treatment for at least two yean. At

S70/hour every week. When a person is CD, they are depressed. When a person ii depressed,

they're chemical dependent. When a person is disabled, they're depressed and the chances of

them becoming CD, have just went through the roof. Meridian b going to be liable. We've just! ■ t r-y

outcasted that $2 billion and we are up into ISO billion. If you can put t price tag on people"if ri O /
lives, which 1 can't.

All of these in your book bere say there will be no long term impact, Huh! Everything

I just discussed "is long term impact, it is a lifetime for everyone of these people. I haven't

addressed the Pryor Creek Coif Course, 1 haven't addressed the people that come to Homesteader

Days, 1 haven't addressed the tourism to go to Pompeys Pillar rock.

I am opposed to having (he coal dump here in Huntley without a question because I don't

think it is worth that many lives and nobody's profit share is going to surpass that number that

I gave you in black and white. You can put it somewhere else where it is not going to affect so

many lives. Broadview wants it. put it there. $33 million to put a tail road line. We've already

gotten to S2 billion jusi on the mental health issue. That's not counting the physical or the CD.

And 1 will b*ve it ill in writing, believe me!

Nicol Price: With the Huntley Community Club. Listening to some of the things that were

being siid bere tonight. I do have two more comments. In talking about the park. The park

land is owned by Burlington Northern. The park has been maintained by the Community ot

Huntley for a number of yean. One of the things that will be taking place on the site the rail'

cars will be loaded on will come half way into that park when they are being loaded. So you will,

have children from within here to the rail road bick fn a Puk where they play. The impacts

a child when One of those cars moves, or thinking that it is oot moving and they do, we could

see a child really seriously injured.

The other comment I would like to make is on the transportation issues. I think thi; a

truck that holds 40 tons of coal is l whole lot different than a car. I think that the problems of

stopping on icy roads, blowing snow into cars when the snow is on the roads, or a whole lot

different than when you pats a car. I have been on the inienute when trucls pass you and many

tines you are totally blinded. Our 312 does handle an immense amount of elderly people

into Billings and they hive always used old number 10 and they still do. ] think that is one

the issues that really needs to be addressed here. The fact that when (he trucki come into theg, ,

beet dump they come off the interstate, they comedown Northern Avenue, and they whip in, getlM
their beeu, and they're back on the interstate. They don't go on to 312. We do get a lot of

trucks coining off the highway in through Pryor Creek thai come up here and use 87 for the

simple reason that they have not been able to use the bridge at the Lockwood Interchange. That

may change in the future, they have two good lanes on the bridge now and so whether they are

allowing trucks on 1 don't know. We have been dealing with the big wide truck* coming through I

this community, they take 312, which then puts more big truck traffic on the little road over here I
to go by. You also have an immense amount of people who drive the road who are not cautious. |, ,
They are in a hurry to go someplace. They all act like they should have been 10 minutes ago. jM
So the chances of a truck taking off - the gentleman from Roundup that was here talking - the I
intersection at Roundup when the transportation people were bere • thai is a bad corner. For I
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Dive Swytun: I live south of Huntley, so the dust duesn't bother me, but I do go up to the

Roundup area to get wood sometimes. My address is not to the farm trucks and the elderly

people that drive up thai road, because they will drive 40 MPH. I happen to hear the comments

of that gentlemen that said he was professional truck driver and they arc professionals. Well !

want to address the three pretty close calls that I've seen with professional driven of those heavy

trucks. They were all trying to pass, one on a double solid line with oncoming traffic on it. I

had to almost come to a complete stop one time. So you can't say a professional driver is always

going tobe courteous, so you kind of have to watch that sometimes to. Especially when a truck t I

encounters a pickup with 30-40 bales of hay on it traveling 25-30 miles an hour up there. He'i

getting paid by the hour, he's not going to sit behind that pickup for ten miles waiting for a way

to get around him. He's going to make his time and get along. I think that ought to be a very

serious consideration on that because there are a lot of elderly people in this area which I happen

to be one of them. I'm a senior citizen, I do not drive 30-40 mph, but I have seen a lot of them

that will be driving up that road 30-40 mph because they are elderly. They do not have

eiceptionalty good eyesight and so forth, they are going to be driving fast and that ought to be

a consideration. It should be really looked into. It is something • there are farmers and elderly

people that should be considered.

Question: (Gentleman did not identify himself.) Have you ever driven from Billings to K Mini i i -y j

to the Huntley/Shepherd area? Hive you every driven that road during rush hour morning or I r1~* / I
evening? There is a lot of traffic up there!

Ella Dugan-Uemmle • Question: I was wondering why mental health care, medical and CD| |^— 72
was never uken into consideration in that document?

Bonnie Lovetacr: Under MEPA we are required to address socioeconomic issues and those have

been historicity and typically been defined in the issues we cover. Mental health issues, medical

issues other than medical services, have typically not been addressed under MEPA. We quite

simply followed the sLmdird. Done by professionals who typically do address those kinds of

things. Again, it is not typically done in in environmental document.

Elta Dugan-Latmmle - Question: Why?

iWimt ln.flu': I cin'l address that. I don't know why. The list of items to be coveted under I

MEPA simply states socioeconomics. 1 will simply say that for many years maybe we should!
have been addressing those things, we typically have oot. It is something that J will have to go I
to our attorneys and say 'should we be", we never have. Thai doesn't mean that's right. Youl
are more than welcome to discuss it with your legislator and have it added to the Monunal
Environmental Policy Act.

Car* Amestoy: Thanked every one for ing inj adjourned the meeting at 9:43 p.m.
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Garj Amcsiov, Adminisualor Redamacion biviskm of Departmeni of Sure Lands, optnd ihe

meeting at 7:30 p.m. (See HuQilcy meeting opening.)

Monica Lindon: Last night 1 ipokt is I representative for l*e Hurulej Community Club and

oilier concemol residents of the community. I'm not |oin| to repeal the same statement that 1

did last night. Tonight I'm sneaking in two separate capacities: (I) as an elected official for the

Huntley Water District and (2) as 1 concerned citiun o( Hunlley who will be extremely affected

by Ihe proposed loadout. Verbatim testimony is presented in Letter 14.

M.D. Brewer: I'm M.D. Brewer from Roundup. County Commissioner. I would like to read

my statement here. Verbatim testimony is presented in Letter 12.

Darid Shuler: I'm Dive Shuler. General Manager of Fergus Electric Civop and a resident of

ihe Roundup area. Ladies and gentlemen. Al Evans spoke to this last nigbl. For the people that

weren't there. I would like to have our position known. Verbatim testimony u presented in

Letter 5.

Don Fiechioni: My name is Don Picchioni, I'm President of the Musselshell Counry

Development Corporjiion. I have a letter from the District Superintendent of Roundup Public

Schools that 1 would like to read into the record. It is addressed to Mike DaSilva. (Verbatim

letter Is presented in Letter 11.)

1 wanted to read this letter because I felt it was a written in a very clear, concise, factual

manner. His statement, his letter, and a lot of the comments made last night dramatize the

difference between rational vs. emotional thinking. The DEIS and the DSL were characterized

last night as being vague and shallow by an emotional opposition. Well. I too am biased. I've

got very Wong opinions on this process and 1 feel the mine should be permitted. But when 1

read the draft EIS. I felt that it was overly critical and over emphasized in insignificant matters.

So this means the DSL catches hell on both sides. Maybe this means that since they are playing

a middle, rational approach to this problem, maybe they're more in the right.
Some of Ihe concerns brought up last night were very valid concerns, but I feel Ihey

emphasize the need for flexibility on both sides. The need for all of us 10 work together to solve

these problems. If we do put our heads together we can come up with decent solutions. An

example of that is Highway 312. I didn't realize until last night that it was considered an orphan

highway. II was staled that there were no funds for the rebuilding of this highway. 1 guess I find

thai hard to believe. It seems like maybe there is a need for a creative approach here. In fact,

possibly, an impact gram from the coal board might even be obtained to fix this road. But that

b only going to happen if coal is hauled over thai road. So it might even be a benefit to that area

- the coal hauling. Solutions are always available if we are willing to sit down and discuss them

tationally.

The Musselshell County Development Corporation has been and continues to be very

ihe south side of the proposed Bull Mountain Mine No. 1. Id reference to Mr. Scon's remarks

about out -of-Suie people applying for these jobs, 1 talked to ■ fellow in West Virginia today rod

he assured me that they could fill the needs for certified miners in thai mine 10 tunes over with

fellowi from West Virginia.

Anyway, to get to other portions of the EIS • reading this EIS I feel sort of like

Casandra. The subsidence predictions in it are, I think, supported fairly thinly. I don't think thel

prediction with respea to the water correspond with KtuaJ encounun with regard to spri

particularly at higher elevations. I have studied the mitigation plan quite thoroughly, ll

subsidence occurs as they predict it to occur under their scenario, the mitigation plan may wort.

If subsidence occurs with spring loss at higher elevations and springs resurfacing at lower!

elevations down the hills, their mitigation plan is out of luck. I think thai perhaps there should

be two mitigation plans on this scenario. I checked the references, the bibliographies cited in the

back of the EIS, and I believe there were a total of su - two of them were in-house publications

that are apparently the primary reference and predictors, the others were a couple of studies thai

1 recall do not deal particularly with water but more with predicting subsidence, and the others

were methods of prediction. One of them U an english handbook that I understand is the basis

for predicting subsidence, but

subsidence prediction, particul;

is particularly weak. By my calculi

linear miles of very steeply diuected

areas. The subsidence will be

There doesn't seem to be any di

ire denuded of vegetation due to subsidence and erosion.

There is a well mentioned in the EIS, Well No. 627003. I wu unable to find an exact

location for it. The spring that they propose to use to mitigate is approximately 2 miles north

of a well that we drilled on the north side of Section 5. Township 5 North. Range 27 East. It

is almost on a direct north/south line. The prediction concerning lhat well arc thai if they pump

it at 14-gillofu per minute steadily, lhat it will lower water 5-12 feet within a two-mile radius

of lhat well. I'm concerned for our well. It is a fairly new well, it is i solar well, it's 285 feet

and is capable of pumping [ 1 gallons per minute, however we are not stressing it to that point.

The elevations are pretty close with the base of our well and the floor of the coal seam on the

other side of (he hill.

I think it uoutd be useful to put the locations of these kinds of wells in the EIS documdnt

Another di ing that struck me in reading it was the classification of all waters in that mine

area as Class Two. Just checking the TDS levels there were 14 springs in your document thatj
classified as Class One waters, the other elements that they listed for drinking water classification

were not given in the EIS and 1 haven't seen those, so 1 don't know, but I think that it would also

be useful information to provide would be the chemical composition.

As far as the visual effects, there is an old saying that 'what the eye doo'l see, the heart

don't grieve," and that is son of (he impact of the mine plan on the terrain and the people who

live around it.

One of the things lhat I noticed was a ranking of the springs on importance to the

ranchers. At least 50 percent of the ranchers in that area were not interviewed. I would be

curious to know how you ranked them, because looking at the people who assembled that EIS

1 didn't see anybody lhat I would classify as having the expertise to da that for the given

operations.
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strong supporters of the Bull Mounuins Coal Project and feel lhat this Draft EIS emphasis and

Alternative /I is the only fair consideration.

Nicol Price: My name is Nicol Price. I'm a resident of Huntley and part of the Huntley

Community Club. 1 spoke last night and my statements will be different tonight. Verbatim

lesiimony is presented in Letter 10.

One thing that was not addressed law night in the air quality ■ when we had our previousl __ .
meetings, we had been told thai the air quality people would only give the Huniley loadout al D I
permit for 18 months. What do you plan to do with the rest?

John Scott: I'm John Scott from Ballamine. I've been involved it several public meetings

concerning this loadout site back in the days of the scoping for the EIS. And I really have i

question the credibility of some of ihe providers of data. The reason [ say that-in one case,I
referring to the lime span that the proposed loadout site at Huntley would be used, we have been

told everything from IS months to 30 months, ll sterns like whenever we nail down a lirr

period, ic U always changed. It was made 30 months after the Yellowstone County Air QuaJi

said that there would be a permit given for 30 months and then they jumped on the 30~mon

period.

Another incident that I'm thinking of here is lhat I had a meeting approximately January

25, with Bob Oschner to discuss some of the problems that the people of Huntley might have

with this proposed loadout site. The people were worried about the continuous hauling through

their community until ihe lime thai the mine reached a 3-millkm ion contract per year and at thai

lime they would be justified to build a railroad. 1 was guaranteed by Bob thai no coal would bt

hauled until the three million tons were contracted because it was not feasible to truck il.

According to (he DEIS this is not the case now.

Another thing through the scoping that we were told, and during ihe test loadout, we

were told lhat they could not use water lo conirol their dusi on their coal pile. They did on on

wwkend because it was w bad they couldn't even avoid it. They told us that they could not us

water and ihe reasons was that it created moisture in the coal and that it cost them sev

thousand dollars to pul the sprinklers on it for week end. This is dry coal and to uke the

and dry it in Roundup and bring ii to Huntley and put sprinklers on it doesn't make very

sense, but within the DEIS lhat is how ihey are going to conirol their dust is with waster again.1

So I question whether they will even WflJ *bont controlling the dusl.

Now I'm going to skip to the question of jobs. 1 know everyone in the State of Montana

wmu jobs, and according to ihe DEIS. 222 jobs will come from Billings, 21 from mr..l

Yellowstone Counly, 38.95 from Roundup. 18 from Musselshdt County. Within the figures in

the DEIS they are saying ■ I have no idea where they got (hose figures - but using the Montana

1990 census and data from the HRVC. the number of people qualifying for public assistance from

these jobs will be 99.9 from Billings. 9.45 from Yellowstone Counry. 17.5 from Roundup, 8.1

from Musselshell County. These are people who will qualify for welfare going on the figures

that are in the DEIS. Montana Employment Service, al this time, says that there is approximately

1,500 people that have put in applications to work ai the Meridian Minerals Bull Mountain Mine,

of thai approximately 400 are in-State people, and near 1,000 tie out-of-State people. The

biggest percentage of people applying are from West Virginia. Thank you.

Film Pfisifr; M> name is Ellen Pfister and I ranch on the south side of the Bulls, adjacent to
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There is another thing with this water. Classification on the springs - ranking a high

volume spring as a higher value spring as say a consistent producer of a gallon per minute. From

my personal point of view, I would rather bave a spring that would produce a gallon spring fairly

consistently, particularly through the mooihs of July, August and September, than a spring that

produced 30 gallons in April and nothing in August. Springs (hat are the consistent producers

in hot weather conditions are the one that are drawing their water from the weathered and

(racmrcd bedrock, the base production rather than the flash production due to localized

precipitation. Thai is the mostly valuable water production that we bave, both for us and for ihe

livestock.

There are many other things that 1 could comment on tonight, but I won't take your time,

but I will submit extensive written comments. Thank you.

Dun Colder: I'm Don Colder, I also ranch in the Bull Hills and in [he Coalsirip area. So

basically coal mining is no stranger to me. Last night I addressed an alternate solution to hauling

the coal from the mine to Huntley. Tonight I would like to approach an alternate solution tor

the subsidence of the long wall mine in the Dull)! ills. (See Letter 32.)

1 have mined, which I know is completely out of the question - tht term they use is

backstowing or backfilling, and though it is economically not feasible. If you consider wh;

could take place if they could eliminate the subsidence by backfilling, which eliminated up to

minimum of 10-15 percent, which in rum might alleviate the problem of the surface water and|

particularly the perched water aquifers above this mine. Now if you consider the fact lhat if

Meridian is willing to put forth and replace these waters -1 have an instance that is in your EIS

and it is what they call a 'water guzzler* - and in particular what they are talking about here is

an area to entrap water into a pond, into a storage tank, and through tloatball system lend it into

a pond - and then particularly what they arc talking about here is for wildlife. It has no I r)

consideration for livestock. The design of it would negate the use of it for livestock because it I E5
is designed completely improperly.

In the EIS ihey have blueprint of this particular system and if everything is di

scale, what they hive for a uorageunk is a tank that would hold 216 giJIoru of water. A 5.000

gallon apron ii equipped to collet an inch of rain - 4,364 gallons of water. Now, where i

world are they going to pul that in a 216 gallon Link storage? Why do (hey even bother?

The cost of the 1,000 gallon fibergfus Unk, if they would choose to do it, would cost:

them 52,500 minimum. Now, you're looking at an astronomical cost to produce a linle bit oi

wattf, and what thty are producing is basically for ihe game. I wonder what they want to do

for ihe livestock?

We produced a spring thai produced ] gallon per minute, and what ihey are laying in l.k

EIS is that one of these 'guzzlers' is equivalent to our giilon-a-minute spring. A gallon-per

minute spring will produce 525,000 gallons of water annually. A 'guzzler* will produce,

figuring that you have a 14" annual rainfall, this 'guzzler" will produce 43,000 gallons of water.

1 know these figures are kind of hard to reach out around, but the fjci remains that i spring is

there, the spring is always there, and if it is produced right it will continue lo be there. In this

particular spring we have produced this spring for $1,000, if you sent that water down through

cracked aquifers and subsidence, is Meridian going to be able to replace lhat water? I don't think

so! I don't think there is a way they can!

Now if Meridian is serious about the water, possibly haikstowing would be an alternate

solution - really I think it would. Maybe they ought to consider the cost factor of both of thei

If not. I don't think 1/2 million bond would cover the cosi of livestock water in the Bi

R— 1 1
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Mountains. I think it is something thai really should be considered. I

Cal Cumin: My name is Cal Cumin speaking on behalf of the Montana Tradepon Authority

here in Billings. We support the proposed Bull Mountain Mine, we are in generaJ consensus with |

(he locioeconomic impact finding) in the EIS. We do feel, however, thai the employment of I
upwards of 300 people in a basic industry in a rural area of Montana, merits more than what you I
call 'minor impact' in Table 4-5. The same can be said for your summary statement on Page fa— 1 7
IV, thai under Alternative 2, there would be only 'negligible to moderate impacts." The non- |^
creation of approximately primary industry jobs in rural Musselshell and Yellowstone I
counties, when the opportunity therefore exiiu within the environmema) constraints, needs to be |
considered a 'major oeguive impact.* Thank you.

Doug Richardson; 2116 Virginia Lane. Billings. Montana. Verhati:

In Utter 3T.

i testimony is presented

Kim Mueller; My name is Kim Mueller and my husband is over there. We have lived in

Huatley fot 14 years. I don't know how many - you guys were at the hearing last night and you

know the Park thai is situated across the street adjacent to (he stockpile. Did you know that i

quiet park with playground equipment, picnic tables, a basketball court, horseshoe pits and

mature trees, U located within 1,000 feet of the proposed coal loadout in Hundey? This park is

enjoyed by townspeopla and folk from Billings. Many limes while spending time at the park with

our three-year old son, I have visited with travelers from another State which stopped to each

lunch, relax, watch their children play and run.

As suted in the DEIS, Chapter 4, Page 52, the Agency concludes that impacts to outdoor

recreational opportunities in the Hundey area from operation of the Huntley loadout would be

"minor over the short term and negligible over the long term.* I believe the Agency came to this

conclusion under the assumption that the sugar beet stockpile, near the proposed loadout tite,

operates on a year around basis. It does not! Dust and noise generated by this agricultural-based

activity occurs for a maximum of four months. I feel the conclusion of the impact to the outdoor

recreational opportunities should be changed to read 'major to significant over the short and long

term,' depending upon how soon they can get that rail spur built.

The other thing 1 wanted to talk about was - as stated in Chapter 4, Page 36, of the

DEIS, the ageocy concludes that the "impact to traffic flow and public safety along the public

highways from mining related traffic would be moderate with the potential to become significant

during the two to three years that the Huntley loadout is in operation.* I fed this conclusion

should weigh heavily on the decision-making process. Do no allow the loadout in Huatley.

Thank you.

Meeting adjourned at 8:30 p.m.
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Silly Armstrong: I'm Sally Armstrong, Mayor of the City of Roundup. I have this letter that

1 will read and then mm over to you. Verbatim testimony U presented In Letter 23.

Ken Sanncn I'm Ken Sinner. I'm from Roundup and I'm also a bus'uieuman. I have some

things I would like to point out for mysdf. First off as a resident of Roundup of Montana, it's

going to affect me greatly not having the coal here in Roundup: (!) I heat my home which U one

of the best heau and cheap beat there is around, and without it my personal income would greaily

sacrifice itself by going to a different fuel; and (2) I also have a business which is t coal delivery

business in Roundup. Montana, which greatly supplies the whole Iowa of Roundup and business

people. Without the coal here I wouldn't have a job; and (3) I also work at tht coal mine,

myself, u an underground coal miner. That greatly affects me because I think the job we do out

there ii well maintained, it! safety first, and you also look out for the ecology, you are looking

out for things. 1 tell you, nothing is going to slip by • nothing. The people who work out there

are interested because we live here. We do not go some place else and work, we work here and

we are worried about what things are going to happen out there at the coal mine. We aren't

going to let things slip away like everybody thinks they are. We're greatly influenced by EPA

and we are watching out ourselves. We are watch dogs just like everybody else. And I don't

think any other community can say that. We are deeply interested in what is going an out at the

mine. So - it's locally run and locally employed. 1 think we are going to watch out for

ourselves. Ws are not going to get carried awiy with hurting the environment. I greatly support

our coal mine here and I wish everybody else would too. 1 hope the Stale of Montana will back,

us up because we need all the help we can get here in Roundup, Montana.

Paul Smith: I'm Sheriff of Musselshell County. I would like to address the impacts to Law

Enforcement agencies thai will occur.because of the Bull Mountain Coal Mine Project. Vrrb«t!m

testimony Is presented in Letter 27.

Kelly Gtbturdt: Musselshell County Commissioner. I have a letter here I would like to read

and then give to you. Verbatim testimony is presentwJ in Letter 26.

Fete Tully: My name is Pete Tully: 1 am here representing myself as a rancher in the Dull

Mountains and Northern Plains Resource Council and its local affiliate the Bull Mountains

Landowners Association. Verbatim testimony Is presented in Letter 25.

Sue Okort: Commissioner Casey, Hearings Officer Amestoy, Miss Lovelace and Mr. DaSilva,

I'm Sue Olson, County Commissioner of Muiselshdl County and a rancher in the Fatlig Creek

drainage near the Meridian Mineral Bull Mountain Mine No. I. I would like to make my

comments in the capacity of a rancher in the area of the mine project.

The hydrology of the mine area has been of great concern to me. My livestock water ID— O

springs are within 1/2 mile of the mine project perimeter. There are no wells in this area for |

livestock watering so maintenance of the stream flow is vital.

I feel another vital link in mitigation process has been added with a grant from the

Montana Coal Board to the lower Musselihetl Soil Conservation Service. This grant provides

a neutral third party to monitor water and wells ouuide the mine permit area. With this

monitoring in place, the trust fund and bonding by Meridian, the plans for replacement of the

water you've lost, examples of horizontal drilling, mitigation of any water problems will be

successful.
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Gary Amestoy, Administrator Reclamation Division of Department or Stat* Lands, opened

the meeting at 730 p.m. (See Huntley meeting opening.)

Jay Efdie: I'll address this letter to Mr. Mike DaSilva. My name is Jay Erdie. I'm the District

Superintendent of Roundup Schools. Verbatim testimony is presented in Letter 29.

Mirk Clark: I'm a resident of 299 Old Divide Road and my bedroom sits about 100 feel off

the roadway. So I will be pretty well affected by this being as there are 300 employees going

by and 193 trucks every day. I'm just concerned mostly about lafwy on the highway especially I

on the Old Divide Road. Mostly, I'm concerned as to whether or not the road is going to be|R-" ~|
repaired or in any way changed. The reason 1 ask this is because 1 intend to make other I
improvements on my property and if the road is to be moved, I would like to know. Is there any

way I can get an answer to this?

Gary Ajnestoy: As I said earlier, this is not a question and answer type session, but I would

luggesl that you • there are representatives from Meridian, Mr. Ted Hanks and Mr. Bob

Oxhncr, and they could answer those types of questions.

Mark Clark: ] support this project. The whole country needs more economic growth but 1 feel

it should be done properly.

Robert Clark: Good evening. I'm Robert Clark and a Representative from House District 31

for this area here and it is already a mailer of record that 1 im strongly in favor of this project

for various reasons. I understand that there are some people that will be inconvenienced, the

people from Huntley that are concerned about this and will see jome inconvenience for a couple

of years. 1 guess I have !o sympathiie with them and I hepe they will bear with it ind help uj

get this thing going because we do need it in this area. This economic situation here is poor and

has b<en poor for rruny. many yean and this is jom«hing th« wilt definitely give us a boost

The road liruarton, 1 think I can help answer that. The Old Divide Road with the amount

of extra traffic that will be on there, I'm sure that there is no question that there will have to be

a lot of work done on that, it appears that over the next couple of yean with thai heavy truck

traffic. Ai far as the safety goes, that is the only area where there will be a real traffic safety

problem with the new road between Billings and Roundup. Toe tax situation here. I think that

the SI0 million plus for the schools over that period of time is only one thing thai we can

consider here. When it comes to the total impact thai this mine is going to have on the situation

for improving the surrounding area, I think that we are going to see a lot of benefit from this

mine, pure and timple.

I would Lie to compliment the people from the Department of Slate Lands for putting

together a good EIS. 1 think they did a super job. Thank you.

On Page 4-5S of the Visual Resources/Aesthetics it is stated that visual contrast of the

waste disposal area constitutes an irretrievable commitment of the visual resources and aesthetics.

There is a very short area of travel along Fattig Creek Road where the waste disposal area is I
visible to the public. If a few well placed pine trees were planted to replace the burned ones I
along the County road, this area would not be visible to the public. This would mitigate the

visual contrast and not be an irretrievable commitment of the visual resources.

The 35-day comment period is sufficient. This process has been on-going for the last

four yean and anyone interested in the project has been aware that the Draft EIS was to be

prevented to the public in August. To extend the commeot period for 25 more days could be

construed as a delay lactic and would serve no worthwhile purpose.

A comment on a comment on the Huntley Project Hearing -1 grew up on the north side

of the tracks at No. 3 when the mine was running, there was a huge slack pile, a train siding,

a targe dump and later trucks dumping slack into coal cars. I can name seven people still living

in this area who are over SO yean old and have lived near the slack pile for over 30 years. They

are as healthy as people in their SQ's can be and most still live by themselves in their homes and

have not suffered from lung cancer caused by the blowing coal dust or been mentally disturbed

by the noise and problems caused by the mine when is was working. I feel the statements made

regarding mental and physical health were greatly exaggerated.

I would suggest that, if the permit were granted to Meridian, in future yean, if changes I k

are requested, adjacent landowners and interested panics be notified. I urge approval of |H
Alternative #1.

Sanford Haupdal: I'm Sanford Haugsdal, Road Superintendent for Musselshell County. I'm

offering the fallowing comments concerning the draft EIS for the Meridian Minerals Co. Bull

Mountain Mine No. 1. dated August 1992.

In general, I agree with the Agency's conclusion about impacts to the County roads in

the life of ihe mine in related areas. Two minor typos are obvious in the first paragraph on Page I
111-25, 'Goulding* Creek, and 'Bailey* Road. The final paragraph on Page 111-35 should bel

modified in the Interest of accuracy. It should read "for fiscal year 1992 Mu&»l*hell County I
levied 18.15S mills to rai« $93,3*0.00 for the operation ind maintenance of County roads. That! p_ g
amount combined with SI 14,800 of local government severance iax from oil and gas, at S131,3301 •*
of non-tax revenue, provide a total for Fiscal Year 1992 Road Fund Budget of $339,470.00.' I

On Page 1V-36 it is stated thai the Agency concludes th*t impact to traffic flow and public

safety along public highway from mining-related traffic would be 'moderate with potential to

become a significant impact should be negotiable.* Perhaps die last sentence of the iSovel

conclusions could be changed to put things more in perspective. Example: 'Impacts should bel p_ ~7
negligible over the other 40 plus or minus yean concluded in our definition of short-term and I ~
over the long term.'

It is interesting to speculate what the actual difference exists in traffic flow impacts.

Road maintenance requirements and public safety considerations, etc., between two to three years

of legally loaded coal truck hauling at a rate of 192 trips per day and other extraordinary heavy

truck hauling that continues to occur in our region such as 100 plus logging truckj trips per day D— Q

on County roads and highways for three to five months per year or until alt the Bull Mountain '

limber resources are exhausted. Forty-plus g.iin truck trips per day through harvest periods, 50-

plus livestock trips per day during fall md spring, 100 truck trips associated with every highway

construction project over the put five yean.

Thank you for the oppominlry to provide comments about this DEIS. I encourage

5
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adoption of Alternative /I without any excessive stipulations. A significant amount of tax

revenue that this project can provide to the road fund would be {ready helped.

Larry Lefcsc: My name is Larry Lekie. I'm President of the Musselsbell Valley Chamber of

Commerce. I have a letter here for Mr. Mike DaSilva that I'll read. Verbatim testimony i«

presented in Letter 24

Hershel Hobbins: I here representing myself, I'm Henhel Robbins. I'm a past County

Commissioner ind Slate Representative from Roundup. Verbatim testimony Is presented in

Letter 23.

Jeanne Charter: I'm Jeanne Charter. I'm testifying on behalf of myself and my husband. We

flipped for it and 1 won. Verbatim testimony u presented in Later 22.

Larry Dcscnemjeker: I'm Larry Deschemaeker, Board President for Fergus Electric Co-op.

I'm here representing Fergus Electric Co-op's Board of Directors and wish to speak in support

of the Meridian Bull Mountain Mine No. 1. Verbatim testimony is presented in Letter 5

Corky McKown: As a resident who lives at th« comer of PM Mine and Old Divide Road which

is up Faaig Creek. We feel that the impact statement was very inadequate on the dust control

problems for the immediate residents there. We feel rt should be addressed on how the trucks

are going to be running every 15 minutes - is that correct? It can be stated then also on how

often thai road will be watered to control the dust or paved. If the lest pit was any indication on

bow it was going to be controlled, it wasn't done very well. Once they would water it down,

the grader would come by and grade it and then you couldn't go outside.

Water is also a concern for the residents, not just me but other residents around there on

the truck traffic route. So I would like it if the final impact statement uke a little more concern

with the immediate direct dust impacts for health problems because you can oot stay outside with

double 10 trucks running. So that is a very main concern of mine.

Don Colder: I'm Don Colder. Livestock rancher in the Bull Hills. The last two nighis - in

Huniley the issue of coal hauling into Roundup. So I would like to reiterate that tonight for ihe

benefit of the Rouodup people. First of all I would like to read (o you from a document

analyzing a temporary loadout facility, dated January 31, 1992 with review team of (he Robert

Oschner, Mike Duval and Ann Fossy, emitted 'Draft Bull Mountain Mine No. I.* - I'll have

(0 turn (his in. Thank you. (Refer lo Letter 31.)

John Simic: My name is John Simic and it looks like I'm going to be the closest neighbor to

(he mine once it is open. My house is located right between Fartig Creek Road and PM Road.

Basically I'm in fivor of (he mine and everything that comes with it, but I have a very deep

concern about myself too because I'm sandwiched between those din roadi and if it is any

Indication of what it is going to be like when the mine opens. I'm telling you, when the lest was

operating it was completely unlivable for me there because of dust. Alt I would like to say a

let's be good neighbors so I can live there too. We would appreciate the control, or pavement,

or water. This is basically what I have to say.

Bruce Holland: My name is Bruce Hoiland. I'm a businessman, i taxpayer and a past little

F-10

TJ. Mueller: Will the temporary loadout in Huotley is supposedly for two yean, is that right?

Gary AiiKstoy: The document ranges somewhere between 24-36 months.

TJ. Mueller: If Huntley is selected for the loadout, U it possible that it could be used for (be

full five yean or beyond that?

Gary Amesioy: We have had i considerable number of comments regarding just ihat question,

and right now that is oot the plan - the plan is for oo more than 24-36 months and that includes

construction, reclamation, and everything.

TJ. Muller: But could it be used for that amount of lime?

Gary Amesioy: I can't answer that right now, because we don't have an answer. Maybe Mr.

Casey could shed more light on that. But that isn't what we are evaluating, any more than that.

TJ. Mueller: Then 1 would like to see (he railroad put back into Roundup and have the loadout I
closer to the mine. I think that would be more beneficial for everybody. |

There is a difference berween choosing to live next to a pile coal and being forced to live

next to it.

Sieve Erb: My name is Sieve Erb and I'm also from Huntley. I represent the Huntley

Community Club. I'm not going to speak on behalf of the Yellowstone Valley Co-op but 1 am

employed there and am a member of the Co-op. I do appreciate your listening to our concerns

in Huniley. On the way up here tonight I found three more things in (he document that I would

like to relay to you.

Chapter 1VM5. The estimates of increased maintenance and operations, the cost of the

two highways was made available by (he Montana Department of Transportation and the

document forwarded to the Montana Department of State Lands, dated 12/23/91.

Chapter 111-25. We would like to see highway 12 mentioned as a hauling route because

no Federal aid is any longer available. Also in July of 1993 Reconstruction Trust Fund monies

will also terminate unless State Legislature reinstates the Reconstruction Trust Fund,

Chapter III, Section 5, which u also in the letter (hat (he Department of Transportation

sent to DSL, there are 10 different listings for school bus interaction with coal trucks. I believe

there are some major contradictions in the information from the DEIS and what was in that lener.

If you would allow me lo, I won't uke i lot of lime, but 1 would like to express my

personal interest as a resident of Huntley to (he residents of Roundup. We are not opposed to

the development of this mine. We are very, very concerned about what the loadoul is going to

do to our community. Wh3t the increased truck traffic to do Highway 312 and Heath Street.

Like I say, I'm ■ journey lineman and I make a good wage and I know what it means to have a

good job, especially a good job with benefits. We have voiced many, many concerns. Some

may have been minor concerns and some were major. We felt they were all valid. The Huntley

Community Club consists of mostly younger people, 35 years old or leu. We aren't professioni]

speakers. We aren'i Legislators. We aren't attorneys. We're just young people concerned about

our community. I've got a real good suggestion for you. If you want jobs in Roundup Montana,

I suggest you take ihe 24 jobs that (hey are asking for the loadout in Huniley and move them

~ 1 O
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league coach in Roundup. Verbatim testimony b presented in Letter 21. v

Gary Thomas: My name is Gary Thomas. I'm Commissioner of Public Works for the City of

Roundup. On the section an public water supplies the draft EIS states (he water supply and

pumping capability and storage capacity of Roundup Municipal Water System are adequate for

the present population. According to a water system engineering report for the City of Roundup

dated March 1980, the supply pumping distribution and reservoir capacities are sufficient for a Q— 1 1

population of 3,400 people. The 1990 census puts our population at 1806. Therefore our water

system is not only adequate for the present population but also adequate for any increases of

population projected by the EiS.

In the Draft EIS it states that if the mine becomes a realiry, the benefits of increased Ui

revenues are 'minor and beneficial.* The draft also states that, if there is no mine, the impacts

of lost benefits arc "moderate io major.' Another section suiei thai direct tax revenues from (he

proposed mine and related facilities should average S9 million per year in 1989 alone. That's

$270 million over the life-of-mine. So if we get the $9 million per year throughout ihe State. D_ 1 O

it is a 'minor' benefit, but if we don't get the revenue, it's a 'moderate to major" loss. To me

these two sections appear to contradict themselves. I believe ihe conclusion to (he section on

Impacts to Public Sector Fiscal Conditions in Chapter 4 should be changed to 'major and
beneficial."

I read the entire DEIS and. with the mitigation measures that are planned, I think

Meridian's proposal should be approved without unreasonable conditions and let's get on with

the project.

Monty Sealty: My name is Monty Sealey and I'm a citizen of Roundup. I promised my wife

I would not get up here an make my comments tonight because everybody wants to go home.

But I got a call this afternoon from ■ representative of the Yellowstone County Commissioners

and they send their apologia up the suff of DSL that they could not be here in attendance

tonight. They have mailed comments lo you but for the benefits of the public here tonight. I'll
read the comments.

We have reviewed the DEES for Meridian Minerals Company Bull Mountains Mine No.

I and we are in general coruensji with ihe socioeconomic impact.

However, we feel that the employment of people in a ruril primary industry such as the I

Meridian Mine needs to be more appreciated. Your EIS merely refers lo ii as i 'minor I _

impact' in Table 4-5, having only negligible to moderate impact. The employment of IR~~ I 3
upwards of 300 people in a basic industry of Montana menu more consideration. Please I
consider (his in your final EIS. Thank you.

One other point from my standpoint, believe me you hive written comments coming.

TJ. Mueller: I'm from Huntley. I have a question on the permit for Meridian. That will be

issued for five years? |R-14

right up here. You've heard a comment nude on putting ) conveyor Mi system and the loadout

right here in Roundup. That's 24 more johs waiting for you in Huntley. I would encourage you

to do tha(. I'm realty surprised - the problem with this system and the way il is set right now

is that ill that hn been submitted to State Lands for consideration is the deveiopmeni of this mine

and the 4-year mine pirn and the Humley site is Ihe loadoul. Boy, if we were in a situation

where we needed some more jobs, I think I would have gone to Meridian and asked them to

propose*! the loidout for Roundup.

I know this is off what you warned us to say, but 1 know there have been some bones of

contention about il. We have no( tried to hold up the project or anything else. We've just asked

what w« feel are legitimate concerns, and we've hail i chance to voice them, and we want to

thank Siaie Lands for providing us that oppominity. It is a complicated process and. believe me.

we've spem 2-1/2 years trying to follow it and who we needed to talk to and what we needed to

address. Thank you very much.

Lavonne Rook: I'm Lavonne Rook and 1 work for MusseKhell County Human Services. I keep

hearing everybody saying about how (hey feel that this report says quite enough about the impact

as f*r as financial. I've worked for the Human Services in Roundup since January 1988, five

years. My caseload has probably doubled • you don't think we need jobs here. We really do1

It is guing to be i big impact if the mine goes through. I have people coming in every diy thai

I ask why are you coming to Roundup, Montana, and they say: 'We heard a mine is going in

iml we wan( jobs.' Whether (hey jo io work or not, I don'l know, but it's going to be a very

big impact if this coal mine goes through. Think you.

Darrrt Brewer: I'm Dine! Brewer. Chairman of the Musselshell County Commissioners. I

give my sutemen( in Billings last night so you don't have to listen to it tonight. 1 would just like

to thank ill the people from our community and surrounding ir« for showing up at when we

need you ind also think the Slate L.uxJs Department for a job well done. Thank you.

Meeting adjourned a( 9:00 p.m.

R-19

Gary Amstoy: By law my permit that we issue is a five-ye:

automatically renewable.

e permit but it is not
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APPENDIX F DRAFT EIS COMMENTS AND RESPONSES

4. RESPONSES TO COMMENTS

2-1 It was beyond the scope of the EIS to determine how many new employees would be moving to

the area to work in the health services field or how many spouses of these workers would be

willing to work in an underground coal mine. The number of workers projected to move to the

Roundup area was based on the expected number of workers to be hired locally, the proximity

of the community to the mine, and the amount of services available in each area.

3-1 See Chapter V, Section B. Public Participation, for discussion of public meetings that were held

in Huntley. The Huntley Community Club sponsored 3 public meetings in Huntley, attended by

82, 53, and 58 people, respectively. Montana DSL personnel were also in attendance at these

meetings. In addition, Montana DSL sent brochures to all addresses in the Huntley area

describing the proposed Project and inviting public participation. Concerns expressed during

these meetings, and as a result of the mailing, were included in the scope of the EIS analysis,
where appropriate.

4-1 The comment period for the draft EIS was 35 days, 5 days longer than the rules require. An

extension of the comment period would have caused undue delay in production of the final EIS.
..■"•■■■ -

4-2 The specifics of the land use agreement would be unknown until the agreement was negotiated.

Meridian has applied for easements to use State parcels. The decision to grant a land use

agreement cannot be made until after publication of the final EIS.

■

4-3 See Chapter III, Section K., Capacity and Accident History. Traffic accident increases were

based on information provided by the Montana Department of Transportation. Use of the

conditional tense, (e.g. could), is made throughout the EIS because there isn't certainty that the

mine would be permitted. There is also no certainty that additional accidents would occur. The

coal hauling trucks will only increase overall truck traffic about 10 percent. See Chapter IV,

Section 9., impact topic a. There is no evidence that trucks hauling coal are more dangerous to
school buses than other commercial trucks.

4-4 See revised text, Chapter III, Section J., Ambulance Services, for discussion of Worden
Ambulance Service and Shepherd Quick Response Unit.

4-5 See response to comment 4-1.

4-6 See response to comment 4-1.

5-1 Economic conditions due to secondary employment and income were addressed in the
socioeconomic section of the EIS.

6-1 The only tax benefits available to Huntley would be from taxes received by Yellowstone County

and expended in Huntley. See Chapter IV, Section 11., impact topic g., for discussion of

impacts from the operation of the proposed loadout in Huntley. The Agency concludes that
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impacts to social well-being in the area would be moderate over the short term. Impacts from

the Huntley loadout would last no longer than 3 years; from construction, 24 consecutive months

of operation, and reclamation.

6-2 The draft EIS acknowledges that the community of Huntley would experience temporary noise

impacts during the 3 years that the loadout is constructed, used, and reclaimed. See new permit

conditions in Chapter II, Section 1. Alternative 1.: Alternative of the Applicant's Proposal, With

Conditions.

6-3 Comment noted and acknowledged. Thank you.

6-4 These figures are an estimate of how sound from a typical operation could attenuate at the stated

distance from the source. Operations using different equipment emit differing mean noise levels

with varying effects. Acoustical attenuation factors affecting noise levels include, but are not

limited to: topography, physical, barriers, absorptive or reflective properties of intervening

surfaces, and other ambient environmental factors. Any interruption of sound would create an

"acoustic shadow zone" resulting in reduction of noise levels. Since there would be different

equipment and machinery used at the mine site and the physical environment at the mine site is

different, it would be difficult to accurately compare the level of noise attenuation over distance

at the two locations.
■

6-5 Chapter III, Section 2. Existing Noise Environment, does not attempt to predict rail traffic noise

by extrapolating from highway traffic noise. Noise studies cannot be conducted without the

proposed activity being present. Noise levels must therefore be approximated.

6-6 See response to comment 6-4.

6-7 Chapter IV, Section A. Assumptions for Alternative 1, defines short- and long-term impacts. See

new permit conditions in Chapter II, Section 1. Alternative 1.: Alternative of the Applicant's

Proposal, With Conditions.

6-8 Montana DSL looked at a number of alternative sites. The Huntley site is a

commercial/industrial site. Many of the other sites would require disturbance of undisturbed

land. None of the other alternative sites is environmentally superior to the Huntley site. See

revised text, Chapter II, Section B. Other Alternatives Considered.

6-9 See response to comment 6-8.

■

6-10 See response to comment 6-8.

6-11 Wind data from the nearest National Weather Service station are often used for air quality

analyses such as dispersion modeling. Multiple years of data are available and are provided in

a format compatible with the computer analyses which are done. As a condition of the

Yellowstone County air quality permit, on-site wind monitoring would be required during the

operational life of the Huntley facility.
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6-12 The town well and Strand well are both in excess of 1,000 feet from the loadout well and closer

to the Yellowstone River by the same distance. Both wells are significantly deeper than the

loadout well. Since the town and Strand wells are neither in locations nor installed in a manner

conducive to monitoring drawdowns, potential impacts have been based on aquifer material
characteristics instead.

6-13 These noise impacts are addressed in Chapter IV, Section 10., impact topic d. The Huntley
loadout would be constructed, operated for 2 years, and subsequently reclaimed.

6-14 The general impacts to roads in the Huntley area are discussed in Chapter IV, Section 9.

Northern Avenue would be included in those more general discussions. See Chapter II, Section
1., new Condition 7.

-.-.'■.',

6-15 Quality-of-life telephone surveys were conducted by Economic Consultants Northwest (1991) with

160 Huntley residents concerning their perceptions of social conditions in their respective area.

Systematic sampling techniques were used to select a sample. The interviewer did not ask the

respondent's name; therefore, no list of contacts is available. On-site, unstructured interviews
also were conducted in 1991 with Huntley residents.

See Chapter III, Section J., Social Well-being, for discussion on results of the survey. Ninety

percent of the Huntley residents were not surveyed; rather, 92 percent of the respondents (i.e.,

160 interviewed persons) indicated that they were aware that coal was hauled to the loadout
facility.

6-16 This comment is beyond the scope of the EIS. Ownership considerations are not issues for
analysis in the EIS.

7-1 Musselshell County would have the responsibility of maintaining this road in a usable condition.
See Letter 12.

■

7-2 See response to comment 7-1.

7-3 See response to comment 7-1.

7-4 The PM mine would cease to exist if the Project were built. The PM mine road would be closed
to accommodate the rail car loading facility at the mine.

7-5 See response to comment 7-1. The physical and revenue impacts associated with Old Divide

Road are recognized in the text in Chapter IV in sections on transportation and fiscal impacts.
See Letter 12.

7-6 Road maintenance is the responsibility of Musselshell County.

7-7 Noted and acknowledged. Thank you.
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7-8

7-9

7-10

7-11

7-12

7-13

7-14

7-15

8-1

9-1

10-1

Noted and acknowledged. It is acknowledged that residential development could occur along

Highway 87, however the density and timeframe of this development is unknown.

The cost of a 10-foot wide crosswalk built to current standards is roughly estimated at $175,000.

Remainder of comment is noted and acknowledged.

Noted and acknowledged. Thank you.

The estimated cost of replacing Highway 312, the expected revenues generated by the Project and

accruing to Musselshell County for increased County costs including road maintenance, and the

increased safety hazard on Highway 312 are all discussed in the text. See Chapter VI, Section

11., impact topic b.; Section 9., impact topic a.; and Letter 57.
■

Noted and acknowledged. Thank you.

This comment is beyond the scope of the EIS and outside the scope of analysis under MEPA.

Business decisions about contractor arrangements would be made by Meridian.

Under Montana law, liability for injury or death attaches to a party whose negligence or

intentional conduct caused the injury. The State has waived sovereign immunity for its negligent

acts up to certain monetary limits.

Montana DSL would allow Meridian to operate the Huntley loadout for 24 consecutive months.

However, in the future, Meridian could request an extension of this timeframe. In responding

to such a request, Montana DSL would have to provide another opportunity for public review and

input as part of an impact assessment for the continuation of hauling coal to, and loading it out

at, Huntley.

Comment, assumptions, and calculations noted. See response to comment 6-8.

Expected impacts on total employment and income in the total study area would be less than 1

percent. Impacts on fiscal conditions for the total study area are also expected to be minor and

beneficial; however, impacts to fiscal conditions of the individual local governments of

Musselshell County and associated school districts would, of course, be moderate to major and

beneficial. Similarly, the loss of potential jobs refers to impacts on the entire study area, not

necessarily Roundup or Musselshell County. The text of the EIS has been revised to reflect

impacts on local areas rather than the total study area.

Analysis of alternate mine plans included a number of factors including specific consideration

of geotechnical characteristics of the overburden and existing fracture patterns, longwall mining

methods versus room-and-pillar mining, different orientations of longwall panels and different

locations of mains for access, construction, and ventilation. Consideration of location of specific

features such as overlying springs and stream channels, and the need for controlled subsidence,

was combined with the best coal recovery scenario to arrive at the planned mine. Support

facilities and mine face-up facilities require certain terrain and stability, not found in alternate
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locations. The existing PM underground mine provides face-up and support facilities which can

be incorporated without new disturbance in a different location. Some mine development

requirements are inflexible, such as location of mains to provide adequate ventilation, equipment

haulage, and material handling systems.

10-2 This EIS has been prepared in accordance with MEPA.

10-3 See response to comment 10-1. The preferred alternative is not required to be identified in a

draft EIS. Please see revised text Chapter II, Section 1.

10-4 Appropriate mitigation measures are included in Appendix A and in Chapter II, Section 1., new

conditions.

10-5 See response to comment 6-8.

10-6 Quality-of-life telephone surveys were conducted by Economic Consultants Northwest (1991) with

160 Huntley residents concerning their perceptions of social conditions in their respective area.

Seventy-two percent of the respondents described the local economy as either growing or stable,

while 28 percent described the economy as depressed.

Those interviewed in the social survey did not identify specific segments of the population, such

as the elderly, as being disproportionately stressed or otherwise affected differently from the

population as a whole. The Project, such as the loadout facility, could cause stress and anxiety

in some segments of the population opposed to the Project or who would be affected by increased

noise, dust, and traffic.

10-7 "Cultural modifications" refer to any alteration in the viewshed due to human activity, including

structures, roads, and signs. The remainder of the comment is noted.

10-8 Impacts to public sector fiscal conditions include all government expenditures and revenues. The

impact of increased highway maintenance expenditures would be mitigated by a doubling of the

present County maintenance budget.

10-9 This EIS analyzes the mine plan and its mitigation plan. As a result of the draft EIS review

process, additional conditions have been added to the approval of Alternative 1. All major

revisions to an existing permit require public notice, complete technical analysis, and MEPA

compliance. Changes to the mine plan and its incorporated mitigation plan are beyond the scope

of analysis for the EIS. See responses to comments 6-8 and 10-1.

11-1 Noted and acknowledged. Thank you.

12-1 Noted and acknowledged. Thank you.

13-1 See response to 6-8.
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13-2 See Chapter II, Section 1., new condition 7. See Letter 57. Any licensed vehicle in compliance

with traffic and road limit laws has the right to travel on State roadways. Remainder of comment

noted. See Appendix A, Section E., Coal Transportation, for discussion of trailer protection.

Trucks would be required to have tarps over the coal. See Chapter 11, Section 1., New

Conditions.

■

13-3 Concurrence with Department of Highways recommendation noted.

14-1 See response to comment 6-12.

1.4-2 The effect of the loadout well on the District's proposed well could not be assessed until the site

selection and depth of the new well were formalized. However, if the new well were located in

the vicinity and at the depth of the existing water supply well, no adverse effects would be

predicted as a result of pumping the loadout well.

.

■ ■ - ■. ■

14-3 See response to comment 6-8.

14-4 See revised text, Chapter II, Section 1., new Condition 7.

14-5 See responses to comments 10-1 and 61-1.

14-6 See response to comment 10-1.

14-7 See responses to comments 6-8 and 10-1.

■

14-8 See response to comment 7-14.

18-1 See response to comment 14-3.

18-2 See responses to comments 6-8 and 10-1.
V

18-3 See response to comment 6-11.
■

18-4 The results of the social survey were used to describe existing conditions and project potential

impacts. The results of the survey are available from Montana DSL.

18-5 See Letter 57 from the Montana Department of Transportation.

21-1 See response to comment 9-1.

22-1 See revised text, Chapter III, Section E., Ground Water Resources, for discussion of spring

ranking and importance to ranchers. Noted and acknowledged. Thank you.

22-2 See response to comment 22-1.
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■
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22-3 These resources have not been documented and the locations may be outside of the life-of-mine

22-4

22-5

22-6

24-1

24-2

24-3

24-4

24-5

25-1

25-2

25-3

25-4

25-5

25-6

area.

Impacts to water resources cannot be accurately predicted either as to severity or location at this

time. Meridian has committed to mitigate impacts that do occur. Detailed mitigation plans are

included in the permit application package and include quick response actions to impacts.

Significant sources are identified in Table E-8.

See text, Chapter IV, Section 3., impact topic a., for discussion of impacts to steep slopes and

natural processes.

Montana DSL protects the public interest by establishing bonds in the amount sufficient to

accomplish mitigation and reclamation. Pursuant to ARM 26.4.404(3), Montana DSL must give

public notice of a determination that an application is acceptable. The final permit terms and

terms of the bond and trust fund would be available at that time. This rule gives the public the

right to file written objections or request an informal conference, or both.

The assumption was based on the number of workers available in Musselshell County and

Yellowstone County. The figures used were not quotas and Meridian certainly could hire more

workers from the Roundup area than was forecasted in the EIS. See response to comment 9-1.

Local hire ratios were presented in the assumptions at the beginning of Chapter IV. In addition,

methodology and the basis for assumptions will be on file at, and available from, the Montana

DSL.

See response to comment 22-6.

See response to 22-4. See revised Table III-3, Chapter III.

■

See responses to comments 22-5 and 22-6.

See response to comment 10-1.

See response to comment 10-1.

The rules require public notice and opportunity to comment for major revisions to plans within

existing permits. All application materials are available for public review at the Montana DSL

offices listed in Chapter 1. For public notice and comment procedures, see response to comment

The informal survey by non-EIS preparers referred to in the comment is not an acceptable basis

for projecting economic impacts in the EIS.

Comment noted. See response to comment 9-1.

Noted and acknowledged. Thank you.
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22-6.

27-1 Noted and acknowledged. Thank you.

28-1 See response to comment 9-1.

29-1 General fund revenues used in the EIS include funds from all sources.

31-1 See response to comment 6-8.

32-1 See Chapter IV, Section 6., impact topic a., for discussion of potential subsidence impacts.

32-2 Mining-induced fracturing would occur before backfilling could be completed. Changes in the

surrounding rock mass would exist with or without bac

not be expected to reduce potential hydrologic impacts.

surrounding rock mass would exist with or without backfilling and therefore, backfilling would

32-3 Referenced drawings are not to scale. Guzzler systems are designed primarily to serve wildlife.

See Appendix A, Section F., Hydrologic Mitigation, for discussion of guzzlers.

32-4 See response to comment 32-3. Calculations noted.

33-1 Comment noted. See Appendix A, Section A., Main Facilities Buildings, for discussion of

emergency facilities.

34-1 Within the original rail corridor, a Tetra Tech, Inc. survey identified 12 prehistoric and 22

historic sites. One locality had both a prehistoric and historic component so the total number of

sites was reported by Tetra Tech, Inc. as 33. All 12 prehistoric sites and 15 of the 22 historic

sites (27 sites in all), were recommended as potentially eligible for the National Register of

Historic Places (NRHP).

Just under 20 miles of rail corridor realignment were later surveyed by Metcalf Associates (Pool

1991). These realignments left 25 of the 33 total sites identified by Tetra Tech, Inc. within the

revised corridor (direct impact area), 20 of them potentially eligible. This left 8 sites, 7 of which

were deemed potentially eligible, outside of the new corridor.

In addition, the Pool survey identified 7 new sites (2 historic and 5 prehistoric) within the revised

corridor, 5 of which were recommended as NRHP eligible. This brought the total number of

sites within the corridor to 32, with 25 of these sites recommended as potentially eligible for the

NRHP.

34-2 The survey corridor for the railway was about 150 meters wide, not 150 feet. Local variances

in right-of-way width were due to construction considerations (e.g., a wider corridor in rough

terrain to accommodate cut-and-fill work).

With regards to adequacy of the survey width for the rail corridor, the standard employed for
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conventional prehistoric and historic resources was based on potential for direct impacts due to

construction or operation. The same standard has been applied to coal-mining projects in

Montana, in consultation with the State Historic Preservation Office (SHPO). The SHPO now

suggests that a permit applicant consult with their office prior to undertaking a cultural resource

project to determine the adequacy of an audio-visual impact survey corridor.

With respect to traditional Native American resources, the archeological surveys carried out by

both Tetra Tech, Inc. and Metcalf Associates were not intended to define traditional or sacred

sites, except as incidental to the primary purpose. Evaluation of traditional Native American

resources is being done as part of the Native American consultation process, currently

being carried out by Ethnoscience of Billings, Montana. This consultation is not restricted to the

;_ physical limits of the proposed rail corridor.

34-3 Consultation with Native American groups with concerns about the Project area, per the

provisions of both the National Historic Preservation Act and the American Indian Religious

Freedom Act, was initiated by Tetra Tech, Inc. and is currently underway by Ethnoscience of

Billings, Montana. Members of some Native American groups have visited the Project area and

have expressed some concern over particular sites believed to be of a sacred or spiritual nature.

The final report on traditional Native American consultation is now being prepared by

Ethnoscience. The nature of, expected impacts to, and potential mitigation treatments of

traditional sites and values would be addressed after completion of the final report (see Chapter

II, Section 1., conditions 1, 2, and 3).

34-4 The proposed mine area has been the subject of extensive correspondence between Montana DSL

and the SHPO. Montana DSL requested site eligibility review by the SHPO in the spring of

1992, and has subsequently forwarded its formal recommendations regarding site eligibility and

potential mitigation to the SHPO. No response has been received as of this writing.

The 2 cultural resource surveys carried out on the mine area identified a total of 5 sites which

were deemed potentially eligible for the NRHP, 4 of which lie within an area of known direct

impact. These were recommended for further testing to resolve eligibility. After testing in 1992,

the 4 sites have been recommended as ineligible. This would, assuming SHPO concurrence,

complete the Section 106 requirements for the area of active disturbance.

As noted in the text, there is a potential for indirect impacts to undiscovered sites due to

subsidence-induced slope failures in steep-slope areas. These failures are extremely difficult to

predict with accuracy. Meridian would be required to upgrade all areas with greater than 25

percent slope to the Class III inventory level as mining progressed. Sites thus identified would

be evaluated and mitigated in advance of mining, both in consultation with the SHPO. The

inventory requirement may be modified by Montana DSL, based on actual observed ground
behavior.

The 230+ site figure was extrapolated from site density recorded for the 690-acre Class III

inventory. Since slope failure impacts would be limited to the steeper hillsides, Montana DSL
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believes that the potential impact to archeological sites would be significantly less, and limited
primarily to pictograph panels and rock shelter sites. The procedures outlined in the preceding
paragraph are designed to survey, identify, and evaluate such impacts in advance, per the

provisions of 36CFR800.

36-1 See response to comment 9-1.

38-1 See Appendix A, Section 3., Coal Transportation, and response to comment R-9.

38-2 See Chapter IV, Section 6., impact topic c, for discussion of ground water impacts.

38-3 Noted and acknowledged. Thank you.

38-4 In Chapter IV, Section 10. impact topic a., it is noted that during construction, noise levels would
range from about 60 to 51 dBA at 1,000 and 4,500 feet, respectively. During operation, noise

levels are estimated at 40 dBA at 4,500 feet from the mine site. These noise levels are not

commensurate with living next to a highway. Please refer to Table III-5.

■

38-5 Noted and acknowledged. Thank you.
i

■

38-6 Noted and acknowledged. Thank you.

38-7 Impacts to property values are not the type of socioeconomic impacts that have been required to
be evaluated in EISs. In Northern Chevenne Tribe v. Hodel. the court listed the socioeconomic

factors that must be considered as:

"... social disruption caused by increased numbers of miners, their families, and others who will

provide services, the increased demand for schools, housing, water and sewer services, and the

increased strain on local governments."

■

38-8 Impacts to property values are not the type of socioeconomic impacts that have been required to
be evaluated in EISs. Montana DSL has no authority to determine the amount of decrease in

property values and require the applicant to make payments to property owners. In Northern

Chevenne Tribe v. Hodel. the court listed the socioeconomic factors that must be considered as:

"... social disruption caused by increased numbers of miners, their families, and others who will

provide services, the increased demand for schools, housing, water and sewer services, and the

increased strain on local governments."

39-1 See response to comment 4-1.

39-2 See Chapter V, Section B., Public Participation, for discussion on public meetings in Huntley.

39-3 Noted and acknowledged. Thank you.
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39-4 See response to comment 4-1.

39-5 This EIS has been prepared in accordance with the Montana Environmental Policy Act (MEPA).

See responses to comments 6-8 and 10-1.

40-1 Inspection reports maintained by the Montana Department of Health and Environmental Sciences

(DHES), Water Quality Bureau, were reviewed, and condition and capacity of the Huntley water

supply system were discussed with appropriate DHES staff. This was cited in Chapter III,

Section J., Public Water Supply, Wastewater Treatment, and Solid Waste.

40-2 See responses to comments 6-12 and 14-2.

40-3 If the same streets are involved in the construction project and the coal-hauling route, impacts

discussed in Chapter IV, Section 9., impact topic a., would be amplified.

.

40-4 Noted and acknowledged. Thank you.

40-5 Comment noted. See response to comment 4-1.

41-1 See revised text in Chapters II and IV appropriate to comment 41-3. Remainder of comment

acknowledged.

.-■•■■'

41-2 See response to comment 41-1.

41-3 See response to comment 41-1.

42-1 The data reported are from a baseline air monitoring program done by Chrome Corporation of

. America at a site located about 4 miles east-northeast of Huntley in 1989-90. These were

considered the most representative data available for Huntley. It is correct that no air monitoring

was done at the loadout site or in the immediate Huntley community.

42-2 The 12-ton per year emission estimate is calculated using factors developed by EPA to estimate

the potential emissions of an air pollution source. It is not related to baseline air quality

monitoring. In order for Prevention of Significant Deterioration (PSD) regulations to apply,

estimated emissions would have to be 250 tons per year.

42-3 There is some difference of opinion as to the severity of air quality conditions related to the 1990

operations at the loadout site. In any event, the air quality permit process is designed to prevent

the type of situation described and to protect public health.

42-4 The water spray system would require different technology for operation during sub-freezing

temperature than would be required for operation during temperatures above freezing.

42-5 Noted and acknowledged. Thank you. See new permit conditions in Chapter II, Section 1.

Alternative 1.: Alternative of the Applicant's Proposal, With Conditions.

.
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42-6 Noise impacts in Huntley due to construction and operation of the loadout are portrayed as minor

to moderate over the short term and negligible over the long term. The Agency does not predict

that air quality impacts would exceed any applicable air quality standard.

42-7 The Agency's determination that the impact to recreation opportunities would be minor with

respect to air quality is based on the fact that the increase in paniculate matter in the air resulting

from Meridian's proposed operation would be minimal in comparison with existing background

levels and current air pollution sources such as vehicle traffic, home heating, and agricultural

activities.

42-8 Noted and amended. Thank you.

42-9 Noted and acknowledged. See new permit conditions in Chapter II, Section 1. Alternative 1.:

Alternative of the Applicant's Proposal, With Conditions.

■ .

42-10 See response to comment 10-1.

43-1 Noted and acknowledged. Thank you.

43-2 Noted and acknowledged. Thank you.

44-1 See responses to comments 6-8 and 38-8.

44-2 Comment noted. See Appendix A, Section D., The Bull Mountains Rail Spur, for discussion of

the rail spur, and Section F., Reclamation Plan, for reclamation discussion.
■

47-1 See response to comment 9-1.

49-1 An interdisciplinary team applied the criteria using the available technical characteristics of each

spring. The subsequent scores and relative ranking are presented in a revised table in Chapter

III, Table III-3, and Appendix E, Table E-8. Comment noted.

49-2 More recent data are acknowledged, although the wintering area mentioned (confluence of Fattig

Creek and the Musselshell River) is a considerable distance from the proposed mine.

49-3 References to the "western portion of the area" apply to the west half of the life-of-mine area and

the rail spur right-of-way.

49-4 Noted and amended. Thank you.

49-5 There is little factual information available on the value of recreation to either Musselshell County

or Yellowstone County. No doubt there is income spent and jobs created, but there are not

reportable data for either of these economic variables as they relate to recreation.
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49-6 Some displacement would occur. The distances involved would vary depending upon habitat

influences. However, no data are available as to whether these animals would be more or less

available to the hunting public (i.e., whether they would end up on public or private land).

49-7 As stated, the comparisons obtained from monitoring would direct corrective measures during

the mine life.

49-8 This comment is beyond the scope of the EIS.

49-9 See response to comment 22-4. Remainder of comment noted. Thank you.

49-10 There is a remnant population of sage grouse in the area, most of which are probably maintained

in a few islands of sagebrush habitat to the north of the right-of-way. The proposed corridor does

follow along the east and south boundary of S13 T4N R24E. The NE 1/4 of this section is

cultivated, the remainder is sagebrush-grassland. Thus sage grouse habitat along one-half mile

of the east boundary and 1 mile along the south boundary would be disrupted for the width of

the right-of-way.

49-11 The degree of attraction for the newly-seeded railway corridor by deer and elk would depend

largely on adjacent habitat (i.e., if good cover with little food is adjacent, the corridor, ungrazed

by domestic livestock, would probably be a benefit to wild ungulates.) Train speed along the

corridor is not likely to be a detrimental factor.

49-12 See text, Appendix A, Section F., Wildlife Mitigation.

.- ■

49-13 Noted and acknowledged. See response to comment 49-16.

49-14 Noted and acknowledged. Thank you.

49-15 Noted and acknowledged. Thank you.

49-16 Concerns for mitigative measures or lack of same expressed in 49-13 through -16 are very real

but beyond the scope of the EIS. The suggestion to place conservation easements on existing

"undisturbed" parcels of land is recognized as a positive effort but is one which is usually left

to the initiative of the private landowner.

51-1 The rail spur right-of-way is not a part of Meridian's permit application package and does not

require a permit from Montana DSL. However, under 7-22-2152(2) and (3), MCA, Meridian

must submit and receive approval of a weed control plan for the rail spur. On the permit area,

Montana DSL rules require the use of certified weed-free seed mixes, ARM 26.4.716(3) and (4),

and certified weed-free mulches, if available, under the requirement to use the best technology

currently available, ARM 26.4.716 (4). The steam cleaning of machinery has been included as

a condition (see revised text, Chapter II, Section 1.). The permit reclamation bond approved by

Montana DSL may only be released after verification of noxious weed-free status (10 years post
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reclamation) on all permitted acreage. Before bond release, Montana DSL must give public

notice of proposed bond release to each county in which the permit area is located.

53-1 See text, Chapter IV, Section 6. for discussion of replacement water supplies for landowners

losing water as a result of mining operations.

53-2 Comment noted. See Appendix A, Section F., Reclamation Plan, for discussion of reclamation.

53-3 Noted and acknowledged. Thank you.

53-4 See response to comment to 10-1.

53-5 Noted and acknowledged. Thank you.

55-1 It is anticipated that all water from mine dewatering would be used and none would be

discharged. The activity would be monitored and, if discharge occurred, Meridian would have

to comply with applicable regulations.

55-2 The potential for 5-foot of drawdown in the upper underburden, as a result of mining related

recharge reduction, is estimated at less than 2 miles over the 5-year permit period. Estimates of

potential for 1 foot or less of drawdown after 30 years extend less than 4 miles to the north and

east and less than 2 miles in other directions. Monitoring during the first 5 years would provide

the basis for more reliable, future drawdown estimates.

55-3 PM Draw discharges into Rehder Creek.

55-4 The statement is specific to the suitability of the water for use and is thereby supported by the

cited reference. Average total dissolved solids information presented in Chapter III is for the

purpose of describing the affected environment. Comparing this information to Thompson (1982)

predictions is interesting and useful but comparing estimates of average values barely lends itself

to order-of-magnitude precision.

55-5 See response to comment 55-1. The quality of the water from dewatering would not be known

prior to the activity.

55-6 See responses to comments 55-1 and 55-5.

55-7 The quality of the water to be discharged is unknown. See response to comment 55-1 and 55-5.

There are no known receiving waters.

55-8 Comment noted. The precise quality of the water pumped from the Madison Formation would

not be known until the wells were installed. Literature researched showed that water in which

TDS ranges from 1,000 mg/1 to 100,000 mg/1 can be expected from the Madison Formation.
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55-9 Water could impact and be impacted by the coal preparation process. See response to comment

55-8.

55-10 Analyzing the rate of release of process water is beyond the scope of the EIS. The rate will not

be constant and will rely on business and production decisions made by Meridian.

55-11 There are no receiving surface waters. See text, Chapter IV, Section 6., impact topic a., for

discussion of potential impacts.

55-12 See text, Chapter IV, Section 6., impact topics b., and d. for discussion of potential percolation

impacts.

-

55-13 Discharge would be directed by the drains to diversion channels and sedimentation ponds.

55-14 Precise impacts are unknown. Potential impacts are to downgradient water quality. See text,

Chapter IV, Section 6., impact topic a. See text, Chapter IV, Section 6., impact topic a., for

discussion of Agency conclusion with regard to impact and term of impact.

•■•-J ■ ' ' •

55-15 Discharge through "weep holes" in sedimentation ponds was not identified as an issue and was

not analyzed. Seepage from sedimentation ponds is extremely variable. Monitoring ponds for

seepage losses would identify problems that could be solved by corrective measures at a later

date;

55-16 Long term projections of drawdown impacts associated with mining indicate that there would be

no impacts on the Roundup municipal water source. See response to comment 55-2.

55-17 Noted and acknowledged. Thank you.

■

55-18 Noted and acknowledged. Thank you.

55-19 Noted and acknowledged. Thank you.

-

56-1 Noted and amended. Thank you.

56-2 Noted and amended. Thank you.

56-3 Text has been amended to include corrected figures. Thank you.

56-4 Noted and acknowledged. Thank you.

56-5 Noted and acknowledged. Thank you.

56-6 See text, Chapter III, Section E., Ground Water Resources, for discussion of alluvial valley

floors. Investigations by Montana DSL indicate that the 24.5-acre area specifically discussed in

F-95



■ ■

.

APPENDIX F DRAFT EIS COMMENTS AND RESPONSES

60-1 The Agency acknowledges that large-scale disturbance of the landscape or the earth may be in

conflict with the belief systems of some Native Americans. The Agency is committed to working

with concerned Native Americans to address these potential conflicts, to the extent possible.

60-2 Montana DSL recognizes the importance of pictograph sites in Native American beliefs.

Meridian is committed to surveying in detail all areas where slope failure or toppling would be

likely to occur, and to identify such sites prior to mining. Mitigation or protection plans for

vulnerable sites would be developed in consultation with concerned Native Americans.

■. . ■ i '-■■"■. ".*...' ■■•'

60-3 As noted in comments 34-1 through 4, Native American consultation is underway. Some Native

Americans have visited the proposed Project site. As sensitive sites were identified, the Agency

and Meridian would take both Native American and scientific concerns into account in developing

possible mitigation plans.

60-4 See response to comment 60-3.

61-1 See responses to comments 38-8, and 42-3.

61-2 See responses to comments 6-8 and 10-1.

63-1 See responses to comments 6-8 and 10-1.

66-1 See responses to comments 38-8 and 42-3.

66-2 See response to comment 38-8.

68-1 See response to comment 22-5.

68-2 Noted and acknowledged. Thank you.

68-3 See text, Appendix C, Section 4., for discussion of mechanisms of subsidence and sandstones in

the overburden.

68-4 Noted and acknowledged. Thank you.

68-5 Noted and acknowledged. Thank you.

68-6 Noted and acknowledged. Thank you.

68-7 See response to comment 22-1.

68-8 The quantity of alluvial ground water flow in the life-of-mine area is unknown and can be

expected to be highly variable. See Chapter III, Section E., Ground Water Resources, for

discussion of alluvial flow.
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68-9 Horizontal drains are one of the alternative mitigations proposed for application at selected sites.

See response to comment 22-6.

68-10 See text, Chapter III, Figure III-2 and Chapter IV, Section 6., impact topic a., for discussion of

clinker and spring impacts. Further discussion of clinker is beyond the scope of the EIS since

it was not identified as an issue for analysis.

68-11 Noted and acknowledged. Thank you.

68-12 Noted and acknowledged. Thank you.

68-13 Noted and acknowledged. Thank you.

68-14 See responses to comments 22-1 and 49-1.

68-15 See response to comment 49-1.

68-16 See text, Chapter III, Section E., Ground Water Resources, and Appendix E, Table E-2 for

discussion and listing of ground water quality in the life-of-mine area.

68-17 See responses to comments 22-1 and 49-1.

68-18 The average flow of 0.4 gpm was estimated from measured flows ranging from ponded (little or

no flow) to 1.0 gpm.

68-19 See responses to comments 22-1 and 49-1.

68-20 See responses to comments 22-1 and 49-1.

68-21 These resources have not been documented and the location may be outside of the life-of-mine

area.

68-22 Comment noted. See responses to comments 22-1 and 49-1.

68-23 See responses to comments 22-1 and 49-1.

68-24 Noted and acknowledged. Thank you.

68-25 Comment noted. See responses to comments 22-1 and 49-1.

68-26 See responses to comments 22-1 and 49-1.

68-27 See responses to comments 22-1 and 49-1.

68-28 Noted and acknowledged. Thank you.
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70-19 The comment is correct. Effective control of spotted knapweed and leafy spurge would

require an integrated approach including several kinds of treatments. See response to comment

56-13.

70-20 See Appendix A, Section F., Hydrologic Mitigation, for discussion of proposed hydrologic

mitigation for potential mining-related subsidence impacts. See response to comment 22-6.

70-21 Noted and acknowledged. Thank you.
■' ■ ■ .■

... ■ ■

70-22 See responses to comments 53-1 and 22-6.

■•■'.•
70-23 Noted and acknowledged. Thank you

72-1 The draft EIS was prepared by a multidisciplinary team using an interdisciplinary approach to

many issues. The comments of DHES, Water Quality Bureau are answered in responses 55-1

through 55-21.

72-2 While permitting and exemption processes are beyond the scope of the EIS, Meridian must

comply with all applicable Federal and State regulations through the appropriate regulatory

authorities. Ground water quality data are collected on a quarterly basis within the plan of an

overall monitoring program. It is not within the scope of the EIS to anticipate or reject the need

for a nondegradation exemption.

72-3 For the purposes of the EIS, springs and seeps result from ground water sources and are

therefore defined as ground water resources.

72-4 Permitting and exemption processes are beyond the scope of the EIS. Meridian must comply

with all applicable Federal and State regulations through appropriate regulatory authorities.

72-5 See response to comment 72-2.

72-6 The 3,100 TDS (3,100 mg\l, TDS) is a mean value for underground mine spoils water presented

in the Thompson (1982) reference. The reference also presents that results are "worst case

predictions" and that average values imply no confidence level. See responses to comments 55-1

and 72-4.

" ■ ':','■•■:

72-7 Comment noted. Table E-2 neither presents water quality data as TDS nor references a 3,100

TDS value. The table presents no wells. Springs in the Project area are not used by humans for

drinking purposes.

72-8 The 3,100 TDS (3,100 mg/1, TDS) is a mean value for underground mine spoils water presented

in the Thompson (1982) reference. The reference also presents that results are "worst case

predictions", that average values imply no confidence level, and that postmining ground water

would continue to be suitable for livestock uses.
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72-9 The mine pool is not planned as a water replacement source. The mine pool would be available
as a water source after mining was completed.

72-10 See response to comment 72-4.

72-! i See text, Appendix A, various sections for discussion of water pol.u.ion contro. practices.

72-12 See responses to comments 72-4 and 25-6.

72-14 The text recognizes that specified discharge permits and exemption are needed. Se« response

to comment 70-3.

D, for discussion of the responsibilities of Montana DSL.

73-2 Noted and acknowledged. Thank you.

73-3 Noted and acknowledged. Thank you.

73-4 See response to comment 10-1.

automatically renewable.

75-1 It is acknowledged that there would be traffic impacts to Old Divide Road in the text. See Letter

12.

75-3 See response to comment 10-1.
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76-1 See Letter 57 from Montana Department of Transportation.

76-2 See response to comment 7-14.

76-3 The Huntley loadout is proposed to be used for 24 consecutive months. See Appendix A
sections A, C., and E., for discussions of the Huntley loadout.

78-1 See responses to comments 6-8, 22-6, and 25-6.

78-2 Noted and acknowledged. Thank you.

78-3 See response to comment R-14.

78-4 Ownerships have been reconfirmed and are correct as shown.

78-5 See revised text, Chapter I, Section B. The Applicant's Proposal.

78-6 The word "could" is not used in discussing the possibility of surface subsidence. The acreage

There are 7,562 surface acres under which coal mining activities would be conducted It is

SS?fn?l •aCfeS W°Uid 6XPuerienCe SUffaCe disturbance- ™s estimate includes mains,
s, and other mine areas over which limited disturbance is predicted.

78-8 See response to comment 78-7.

78-9 See response to comment 78-7.

■ . .

78-10 These are erorx>sed enhancement areas. Landowner consent has been demonstrated in the permit
application. r

78-11 Figure A-9 in Appendix A, shows the last longwall panel that would be mined in year 32 Add
to that the 3 years for Phase 1 limited mining and the total is 35 years of mining.

78-12 The area is not a coal buffer zone. It is an area of study around the mine plan area.

78-13 Conditions 1, 2, and 3 pertain only to cultural resources. Remainder of comment noted.

78-14 See response to comment 22-5.

78-15 Noted and acknowledged. Thank you.

78-16 Yes. The status of coal leases is beyond the scope of the EIS.
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78-17 Meridian has not applied for any State or Federal coal leases outside of the 5-year permit area.

78-18 See responses to comments 6-8 and 10-1.

78-19 See response to comment 7-14.

78-20 See responses to comments 6-8 and 10-1.

78-21 Noted and acknowledged. Thank you.

78-22 Noted and acknowledged. Thank you.

78-23 Noted and acknowledged. Thank you.

78-24 Noted and acknowledged. Thank you.

78-25 Noted and acknowledged. Thank you. As described in the comment, there can be a large

amount of variability in wind patterns seasonally and annually as well as based on topographical

influences. (See also the response to comment 6-11.) Long-term wind data from the Billings

Airport (National Weather Service station) were used for the dispersion modeling for the Project.

The Bull Mountains monitoring site was located on a low ridge at the Old Divide Mine. The

adequacy of wind data with respect to windmill efficiency has not been evaluated as part

of this process. If windmills were used for mitigation, design and storage requirements would
have to be identified.

- .'■' ' ' ' ■ ' '. • ■ ■ ■. ■ ' -

78-26 Only the coal of interest to the proposed Bull Mountains Mine No. 1 is within the scope of the
pjc

i

78-27 Comment noted. See text, Chapter III, Section E., Ground Water Resources, for discussion of

shallow aquifers in the Bull Mountains and the regional ground water gradient relevant to the
scope of the EIS.

78-28 This comment is beyond the scope of the EIS. Only ground water resources considered to be at

issue with regard to mining and mining-related impacts are within the scope of the EIS.

78-29 See response to comment 78-28.

78-30 See response to comment 78-28.

78-31 Comment noted. Postmining water quality is predicted to be suitable for current uses. Mitigation
water would be suitable for current uses.

78-32 Postmining water quality is predicted to be suitable for current uses.

78-33 Noted and acknowledged. Thank you.
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78-34 Comment noted. See text, Chapter HI, Section E., Ground Water Resources, for discussion of

spring and ground water quality. The classification of ground water by Montana Administrative

Rule 16.20.1002 is based on specific electrical conductance, not TDS.

78-35 The hydrology discussions do not present conclusions about degradation between classifications.

See response to comment 70-3.

78-36 The water quality sampling and analysis program began in 1989, continues at this time, and is

planned to continue through proposed mining and reclamation. Some sources are on different

sampling schedules than others, but all are monitored on at least a quarterly basis.
-

78-37 See response to comment 72-8. Mine spoils water quality would not have an immediate and 1:1

qualitative impact on springs or well water quality.

78-38 See text, Chapter IV, Section 6., impact topic b., for discussion of permeability changes in the

overburden. See responses to comments 55-1 and 55-5.

78-39 See responses to comments 55-4, 72-8, and 78-37.

78-40 No other chemical tests are known to have been conducted for major ionic constituents in cores

• from wells drilled in the Bull Mountains.

78-41 Comment noted. The quality of the water discharged from the mine pool prior to stabilization

would not be known prior to monitoring. After stabilization, any discharge from the portal

would be monitored.

78-42 See text, Appendix E, Table E-2, for definition of Class III ground water. Postmining ground

water is expected to remain suitable for wildlife, agricultural, and livestock uses.

78-43 Noted and acknowledged. Thank you.

78-44 Mitigation systems have the potential to provide water for longer durations at sites having

seasonal or intermittent discharge.

78-45 See response to comment 22-6. See text, Appendix C, for discussion of subsidence.

78-46 The citation supports the discussion on modification of subsidence prediction calculation methods

as presented in Appendix C.

78-47 Noted and acknowledged. Thank you.
■

78-48 Noted and acknowledged. Thank you.

78-49 Noted and acknowledged. Thank you.

■
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78-50 Noted and acknowledged. Thank you.

78-51 Noted and acknowledged. Thank you.

78-52 Noted and acknowledged. Thank you.

78-53 Comment noted. Guzzlers are proposed to mitigate impacts at 2 springs with average flows in

the 0.2 to 0.4 gpm range. Guzzlers are not discussed as being equivalent to any natural source.

78-54 Noted and acknowledged. Thank you.

78-55 Noted and acknowledged. Thank you.

78-56 See text, Appendix A, Figure A-l and Section D., Roads and Railroads, for discussion of
planned roads. Permitting is not required.

78-57 Additional exploratory drilling would be based on a business decision made by Meridian and is

beyond the scope of the EIS. However, additional drilling would require a prospecting permit
from Montana DSL.

■.

78-58 Subsidence should not disrupt recreation activities.

78-59 This comment is beyond the scope of the EIS.

78-60 See response to comment 76-3.

78-61 See responses to comments 73-6 and 76-3.

78-62 Noted and acknowledged. Thank you.

78-63 Meridian's deals and contracts are beyond the scope of the EIS.

78-64 Ventilator shaft construction was not identified as an issue for analysis in the EIS and is therefore
beyond the scope of the EIS.

78-65 Details of the heavy media separation process were not identified as an issue for analysis in the
EIS and is therefore beyond the scope of the EIS.

78-66 Future plan revisions are beyond the scope of the EIS. Only the proposed plan has been
analyzed. See response to comment 25-6.

78-67 See responses to 49-2 and 70-4.

78-68 Elk herds ranging onto private land are managed largely on landowner tolerance. An increase of

elk on private lands within the Bull Mountains which resulted in measurable competition with
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■

domestic livestock for forage would likely result in a decrease in the herd through an increase

in permits issued.

78-69 As with other wells, horizontal drains are screened to prevent the migration of sediment into the

system.

... '■•.-.■•."■ • ■

78-70 Fracture repair is one technique proposed for hydrologic mitigation. See text, Appendix A,

Section F., Hydrologic Mitigation.

78-71 The precise configuration of the small areas from which livestock would be excluded as a result

of mitigation efforts is beyond the scope of the EIS.

78-72 Noted and acknowledged. Thank you.
i ■ ■■/■',■. •

i ■ ■ ■ '■

78-73 The coal would be air-dried by blowing ambient (unheated) air through it. In the primary phase

of the Project, this would be done in the air classification system. A baghouse (fabric filtration)

system would be used for particulate emission control. A coal-fired boiler is planned to provide

space heat for buildings.

78-74 Meridian's relationships with other corporations is beyond the scope of the EIS.

'■■'..■.•" ■-'. \
78-75 Noted and acknowledged. Thank you.

/ ■ . ■■''.'■." '

'•■'":''. ' , ' --

78-76 See text and tables, Appendix A., Section F., Hydrologic Mitigation, for discussion of the 130

springs and seeps being monitored.

78-77 Discussion of detailed bonding requirements is beyond the scope of the EIS. See response to

comment 22-6.

78-78 Noted and acknowledged. Thank you.

78-79 Noted and acknowledged. Thank you.

78-80 Noted and acknowledged. Thank you.

■

78-81 See text, Appendix A, Section A., Environmental Monitoring, for discussion of monitoring plans.

All 130 springs would be monitored. Monitoring frequency could change as necessary.

78-82 See text, Chapter IV, Section 6., and Appendix A, Section F., Hydrologic Mitigation, for

discussion of mitigation wells.

78-83 Mature ponderosa pine trees could lean or fall over, possibly resulting in tree mortality.

78-84 Noted and acknowledged. Thank you.

■
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78-85 Predicting radon releases as a result of subsidence in the area was not identified as an issue for

analysis in the EIS and is therefore beyond the scope of the EIS.

78-86 Angle or horizontal borings for the purpose of intercepting water sources is not a new technique

and is not difficult to implement. Horizontal borings are presented as one potential technique for

hydrologic mitigation. Extensive documentation is neither warranted nor within the scope of the

EIS.

78-87 Noted and acknowledged. Thank you.

78-88 The analysis of the cost to the State of Montana to implement a proposed mitigation plan is

beyond the scope of the EIS. The reclamation bond would cover the mitigation costs and these

costs have been calculated and presented in the permit application. See response to comment

22-6.

78-89 Noted and acknowledged. Thank you.

78-90 Noted and acknowledged. Thank you.

78-91 Meridian must comply with all applicable Federal and State regulations including obtaining the

required permits. The status of appropriate permitting is beyond the scope of the EIS.
■- . . ■ . ., . ■ . ' -. ■

79-1 See response to comment 6-8.

79-2 See responses to comments 6-8 and 10-1.

80-1 See text, Chapter III, Section J., Social Well-being, and Chapter IV, Section 11., impact topics

f. and g. Also see response to comment 39-2.

80-2 Mental health aspects of coal hauling and operation of the Huntley loadout were not raised during

the scoping procedure and have been brought up by few commentors. The Huntley loadout is

only proposed for a short time; 2 years. Compliance with air quality regulations and additional

permit conditions are designed to protect public health (see Chapter II, Section 1., and response

42-3).

80-3 See response to comment 80-2.

81-1 See response to comment 22-6.

81-2 Noted and acknowledged. Thank you.

83-1 See responses to comments 6-8 and 10-2.

83-2 See responses to comments 6-8 and 10-1.
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83-3 See text, Appendix A, Section F., Reclamation Plan, for discussion of proposed mitigation.

83-4 See response to comment 80-2.

83-5 See response to comment 80-2.

■

83-8 See Chapter III, Section J., Law Enforcement and Fire Protection, for discussion on the limited

fire protection in Huntley.

83-9 See response to comment 10-6.

83-10 See response to comment 38-8.

83-11 See response to comment 6-12 and 14-2. See text, Chapter IV, Section 6., and Appendix A,

Section C, Other Facilities, for discussion of the existing Huntley loadout well.

83-12 See response to comment 42-1. The full Chrome Corporation of American baseline report is on

file at the DHES Air Quality Bureau.

83-13 See response to comment 39-2.

83-14 Noted and acknowledged. Thank you. See responses to comments 6-8, 10-1, and 10-2.

83-15 See revised conditions, Chapter II, Section 1., and Appendix A, Section F., for discussion of

conditions and mitigation.
■

83-16 See response to comment 80-1 and 80-2.

83-17 See text, Chapter IV, Section 1., Assumptions for Alternative 1, and Appendix B for cumulative

impacts discussion.
■

83-18 See response to comment 6-14.

83-19 Noted and acknowledged. Thank you.

83-20 The results of the social survey were used to describe existing conditions and project potential

impacts. The results of the survey are available from Montana DSL.

83-21 Mental health effects related to risk of decrease in property values is beyond the scope of MEPA.

83-22 See response to comment 38-8.

83-23 See responses to comments 6-12, 14-2, and 83-11. No other known wells exist within 1,000 feet

of the loadout well at a similar depth. Potential impacts are based on aquifer material

characteristics.
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83-24 See responses to comments 42-1 and 83-12.

83-25 See response to comment 39-2.
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ORAL TESTIMONY

H-l See Chapter III, Section J., Social Well-being, for discussion on past use of existing Montana

Rail Link low-volume coal loadout facility in Huntley in 1990.

H-2 There is no known technical model or basis that would assist in considering the movement of coal

particles through the soil and into the ground water. There is no basis for considering the danger

of ground water contamination by coal particles moving through the soil.

H-3 See Chapter IV, Section 9., impact topic a.

H-4 Farmers would experience road conditions and hazards similar to those discussed in the

transportation sections of Chapters III and IV of the EIS.

H-5 The exact number of increased accidents cannot be quantified.

H-6 See text Chapter IV, Section 9., impact topics a. and c. See Letter 57 from Montana Department

of Transportation.

■

H-7 The improved design of the loadout facility includes the following air pollution mitigation

measures:

(1) A drive-over truck dump bin;

(2) A radial-stacking conveyor with a flexible-discharge chute;

(3) An underground (underpile) reclaim system with a conveyor to the rail cars and a flexible-

discharge chute; and

(4) A water spray system for the access road and stockpile. (Waterline freezing can be avoided

by heat-tracing or self-draining lines.)

This overall design minimizes the amount of coal re-handling by loaders.

H-8 The type of emission controls to be used was analyzed by Yellowstone County through the air

quality permit process. Enclosure of the pile would provide a higher level of control but would

be prohibitively expensive, especially given the short-term nature of the Project. This is

consistent with the State and Federal application of Best Available Control Technology (BACT).
—

H-9 If a situation was identified that created an imminent danger to the health or safety of the public,

the operation could be shut down immediately.

H-10 See response to comment 76-3.

H-l 1 The consideration of Meridian's markets and contracts are beyond the scope of the EIS. See

response to comment 76-3 concerning the loadout.

H-12 The projected truck traffic may induce some commuters to use the interstate highway; however,

there is no way to predict exactly how much traffic may be re-routed or what impact this would

have on business in Billings Heights.
- .
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H-13 See response to comment 10-1.

H-14 See text, Chapter IV, Section 9., impact topic a., See Chapter IV, Section 11., impact topic g.,

for discussion of impacts from the operation of the proposed loadout in Huntley.

H-15 See response to comment 13-2.

H-16 The comment is correct. See Letter 12, and Chapter IV, Section 11., impact topic b., for a

discussion of costs and revenues that would accrue to Musselshell County as a result of the

proposed Project.

H-17 Noted and acknowledged. Thank you.

H-18 Noted and acknowledged. Thank you.

H-19 See response to comment 7-9 regarding the cost of the crosswalk. The condition of Highway 312

is acknowledged in Chapter III, throughout Section H.

H-20 Noted and acknowledged. Thank you.

H-21 There are coal tax funds available for highway impacts.

H-22 See revised text, Chapter II, Section 1., revised conditions. See response to comment 76-3

concerning the loadout.

H-23 There are 45 jobs projected for coal transport operations for years 1 and 2. Calculations noted.

H-24 This comment is beyond the scope of the EIS. This is a business decision to be made by

Meridian.

H-25 See responses to comments 6-8 and 10-1.

H-26 See Table II-1 for a cost comparison of constructing the loadout.

H-27 See responses to comments 6-8 and 10-1.

H-28 Most of this statement is true, however, fuel taxes are never put into the general fund.

H-29 See Letter 47 from Montana Department of Transportation.

■

H-30 See response to comment 38-8.

H-31 The amount of coal mined per year would be a business decision on the part of Meridian and is

considered beyond the scope of the EIS. See response to comment 76-3 concerning the loadout.
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H-32 Wildlife in the Huntley loadout area was not addressed because a beet-loading facility would

already be classified as an industrial/commercial site and as such have little wildlife habitat.

Those species associated with this type habitat (e.g., rock doves[domestic pigeons], starlings,

English sparrows) would probably be little affected by increased industrial activity.

H-33 Considering the origination point of applicants for jobs in the proposed mine is beyond the scope

of the EIS.

H-34 Noted and acknowledged. Thank you.

H-35 Noted and amended. Thank you.

H-36 Noted and amended. Thank you.

H-37 See response to comment 42-1.

H-38 The preliminary air quality permit determination issued by the Yellowstone County Air Pollution

Control District stipulates 3 paniculate air monitoring sites and a meteorological site around the

facility. Operation of the network is the responsibility of Meridian, but there are numerous

quality assurance procedures implemented by the County and State to assess the adequacy and

quality of the data.

■'■-.,

H-39 Noted and acknowledged. Thank you.

H-40 The maximum number of trucks added to the roadways would be 4 trucks per hour or a total of

192 trucks per day. .(

H-41 See Chapter IV, Section 9., impact topic a., regarding interaction of coal- and beet-hauling

traffic.

H-42 See Appendix A, Section C., The Huntley Loadout, for discussion of dust control at the proposed

loadout at Huntley. See response to comment 76-3 concerning the loadout.

H-43 See responses to comments 38-8 and 80-2.

H-44 Assuming that the church is 1,000 feet from the coal dump, air quality impacts should be less

than the maximum impacts predicted by the dispersion modeling. The modeling receptor points

were at closer distances and particulate levels were predicted to be well below applicable air

quality standards. Noise impacts in the Huntley area are discussed in Chapter IV,

Section 10., impact topic c. See also Chapter II, Section 1., new conditions.

H-45 Noted and acknowledged. Thank you. See response to comment 38-8.

H-46 See response to comment 10-1.

F-114



■

f

■-

APPENDIX F DRAFT EIS COMMENTS AND RESPONSES

H-47 See response to comment H-32.
-

H-48 See response to comment H-40.

H-49 The quoted statistics relate to Highway 87 and not Highway 312. Accidents occurring along

Highway 312 are generally less severe than those on other roads in the State.

H-50 See responses to comments 38-8 and 80-2.

H-51 See response to comment 80-2.

H-52 See responses to comments 38-8 and 80-2.

H-53 See response to comment 6-11.

H-54 See response to comment 38-8.

H-55 See response to comment 38-8.

H-56 See response to comment 38-8.

H-57 See response to comment 38-8.

H-58 See response to comment 38-8. See revised text, Chapter II, Section 1., Condition 6.

H-59 Noted and acknowledged. Thank you.

H-60 Noted and acknowledged. Thank you.

• . ...

H-61 Noted and acknowledged. Thank you.

H-62 This has been acknowledged in the text, however, placement of stop signs is the responsibility

of the Montana Department of Transportation.

-

H-63 This has been acknowledged in the text, however, placement of traffic lights is the responsibility

of the Montana Department of Transportation.

H-64 Noted and acknowledged. Thank you.

H-65 The period during which public comment on the draft EIS and ended on October 5, 1992. The

address to which substantive comments were to be mailed during that period was presented in the

cover letter for the draft EIS.
■

H-66 Noted and acknowledged. See Letter 57.
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H-67 There will be road maintenance and possible improvements based on the maintenance schedule

and funding priorities of the Montana Department of Transportation.

H-68 See response to comment 83-8.

H-69 The employment figures for transportation were supplied by Meridian.
■

H-70 It is recognized in the text that traffic flow and public safety would be impacted on the local road

system as a result of mine-related traffic. See Chapter IV, Section 9., impact topic a.

H-71 Noted and acknowledged. See response to comment H-70.

H-72 See response to comment 80-2.

H-73 See response to comment 80-2.

B-l Meridian must comply with all applicable Federal and State regulations including obtaining

required permits. Upon the expiration of a permit, application must be made to the appropriate

agency for extensions or new permits.

B-2 In the permit application, Meridian proposes to use the loadout for 24 months. One of the con

ditions in the Department's preferred alternative is that the loadout be used for no more than 24

consecutive months from the time coal is first deposited at the site. See revised text Chapter II,

Section B. The additional 12 months (total 36 months) allows for start-up construction and

reclamation. See Appendix A, sections A., C, and E., for discussions of the Huntley loadout.

B-3 The schedule for hauling coal to the Huntley loadout would be based on a business decision made

by Meridian and is beyond the scope of the EIS. Also see response to comment B-2.

B-4 See Appendix A, Section C, The Huntley Loadout, for discussion of dust control at the Huntley

loadout.

B-5 See response to comment 22-6.

B-6 See response to comment 22-5.

..."■",

B-7 See response to comment 53-1.

B-8 Generally, mitigation wells would be the final step or phase in mitigating an impacted water

source. Mitigation wells would not be sited or installed until monitoring indicated the need and

other mitigation alternatives were not appropriate or failed.

B-9 See response to comment 78-34.

B-10 See response to comment 22-1.
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B-l 1 See response to comment 22-1.

B-12 See response to comment 10-1.

B-13 Guzzler systems are designed with the primary goal of serving wildlife. See Appendix A, Section

F., Hydrologic Mitigation.

B-14 Although guzzlers are more commonly used as a water supply for game birds inhabiting arid

areas in the southwest, the larger ones described in the draft EIS were to collect water which

, would then be released to smaller tanks for use primarily by domestic livestock. These larger

storage tanks would have a 10,000 to 20,000 gallon capacity, not 216 gallons as indicated in the

testimony.

B-15 See Appendix A, Section E., Hydrologic Mitigation, for discussion of guzzlers. Guzzlers are

proposed to mitigate impacts at 2 springs with average flows in the 0.2 to 0.4 gpm range.

Guzzlers are not discussed as being equivalent to any natural water source.

B-16 See response to comment 10-1.

■.'•■. ■

B-17 See response to comment 9-1.

B-l8 The text recognized that activities connected with the sugar beet stockpile are seasonal, occurring

for a maximum of 4 months. See Appendix B, Section 4. for a discussion of the sugar beet

loading site.

B-19 According to Meridian's development schedule, construction, 24 months of loadout, use, and

loadout reclamation would take a maximum of 3 years. The remainder of the comment is noted.

R-l There are no improvements proposed as part of this Project. Musselshell County maintains Old

Divide Road, therefore any questions should be directed to the County. See Letter 12.

R-2 See response to comment 22-6.

R-3 The suggested mitigation would screen the waste disposal area but would not alter the loss of the
visual resource.

R-4 See response to comment 25-6.

R-5 Noted and amended. Thank you.

R-6 Noted and amended. Thank you.

R-7 Noted and acknowledged. Thank you.

-

R-8 Noted and acknowledged. Thank you.
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R-9 As stated in the text, the proposed and approved method of road dust control would be watering.

The State Air Quality Bureau's position is that an adequate level of road dust control can be

maintained if the watering frequency is proper on an as-necessary basis. A specific watering

frequency is not stipulated because of the variability in weather conditions. The adequacy of dust

control would be evaluated primarily through visual observation by Montana DSL and Air

Quality Bureau personnel and, to some extent, by air monitoring. If problems were identified,

further mitigation could be required such as chemical stabilization or road surfacing. The

agencies would be as responsive as possible to local residents' concerns and would appreciate

their evaluation of dust control adequacy on an on-going basis if the Project was developed. See

Chapter II, Section 1., new condition 5.

•■ . ■ '

R-10 See response to comment R-9.

R-ll The water supply system in Roundup is underutilized and adequate for the existing population.

See Chapter III, Section J., Public Water Supply, Wastewater Treatment, and Solid Waste.

R-12 The loss is not really "lost revenues", but lost opportunity or foregone revenues.

R-13 See response to comment 9-1.

R-14 By law, any permit issued is a 5-year permit that is not automatically renewable.

R-15 See responses to comments 6-8 and 10-1.

R-16 Please refer to Letter 57, Montana Department of Transportation's review of the draft EIS.

Please note that the Department's review of the draft EIS found issues properly addressed.

R-17 Highway 12 is only associated with loadout sites that were eliminated from further discussion.

Alternative hauling routes were not identified as an issue during scoping for the EIS. See Letter

57 for further discussion of transportation mitigations.

R-18 Refer to Letter 57.
■

V

R-19 Noted and acknowledged. Thank you. See Chapter III, Section J., Human Services and Health

Care Facilities, for discussion of increase in caseloads over the past couple years.
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