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EXECUTIVE SUMMARY 

This Executive Summary provides an overview of the Environmental Impact Statement (EIS) for 

the proposed Amendment 006 to Barretts Minerals, Inc. (BMI) Operating Permit No. 00013 

related to the expansion of the Regal Mine and changes to associated facilities. The EIS 

describes the resources potentially affected by the proposed amendment activities. This 

summary does not provide all of the information contained in the EIS. If more detailed 

information is preferred, please refer to the EIS, reports, and other sources referenced within. 

 

This EIS describes the Proposed Action and alternatives, including (1) the No Action Alternative 

and other alternatives described in Chapter 2.0, Description of Alternatives; (2) descriptions of 

the affected environment for all potentially affected resources (Chapter 3.0, Affected 

Environment and Environmental Consequences); (3) an analysis of the impacts of the 

alternatives (Chapter 3.0, Affected Environment and Environmental Consequences and 

Chapter 4.0, Cumulative, Unavoidable, Irreversible and Irretrievable, and Secondary Impacts 

and Regulatory Restrictions); and (4) a summary and comparison of the alternatives in 

Chapter 5.0, Comparison of Alternatives. 

Purpose and Need 
¢ƘŜ aƻƴǘŀƴŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅΩǎ ό59vύ purpose and need in conducting 

ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǾƛŜǿ ƛǎ ǘƻ ŀŎǘ ǳǇƻƴ .aLΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ŀƳŜƴŘ hǇŜǊŀǘƛƴƎ tŜǊƳƛǘ 

No. 00013. BMI currently mines talc ore at the Regal Mine and has identified additional ore 

reserves that would extend the mine life. The permit amendment (or Proposed Action) would 

increase the total area of Operating Permit No. 00013 by approximately 136.9 acres and 

increase disturbance by 60.2 acres, increase the size of the mine pit from 36.6 to 45.4 acres, 

and increase the size of the waste rock disposal facility (WRDF) from 123.3 to 164.7 acres. A 

storm water management system at the WRDF, seven new dewatering wells, a settling pond, 

and a new infiltration gallery (IF-3) to replace IF-2 would also be included in the permit 

amendment. The Proposed Action would include several modifications to local creeks. The 

expanded pit would intersect Hoffman Spring Creek and require approximately 730 feet of 

channel to be permanently relocated to the northeast. The new channel would be lined to 

prevent seepage, and changes would include an upstream catchment basin and a downstream 

subsurface cutoff wall. Approximately 600 feet of Hoffman Creek would be sealed with 

bentonite clay. The permit amendment would allow for an additional 6 years of operation of 

the mine at current production levels. Benefits of the Project would include talc production to 

help meet public demand and prolong employment and tax payments from the Regal Mine in 

the area. 
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59vΩǎ wŜŎƻǊŘ ƻŦ 5ŜŎƛǎƛƻƴ όwh5ύ will document the decision on the permit amendment which is 

based on information provided in the Amendment Application, the analysis in the EIS, and the 

substantive provisions of the Montana Metal Mine Reclamation Act (MMRA) (Section 82-4-301, 

et seq., Montana Code Annotated [MCA]ύΦ 59vΩǎ wh5 ǿƻǳƭŘ ōŜ ǇǳōƭƛǎƘŜŘ ƴƻ ǎƻƻƴŜǊ ǘƘŀƴ 

15 days after publication of the Final EIS. The Final EIS includes comments received on the Draft 

9L{ ŀƴŘ ǘƘŜ ŀƎŜƴŎȅΩǎ ǊŜǎǇƻƴǎŜǎ ǘƻ ǎǳōǎǘŀƴǘƛǾŜ ŎƻƳƳŜƴǘǎΦ 

 

The Montana Environmental Policy Act (MEPA) (Section 75-1-201, et seq., MCA) requires an 

environmental review of actions taken by the state of Montana that may significantly affect the 

quality of the human environment. The EIS was prepared to satisfy these MEPA requirements. 

.ŜŦƻǊŜ ōŜƎƛƴƴƛƴƎ ƛǘǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǾƛŜǿ ǳƴŘŜǊ a9t!Σ 59v ǊŜǾƛŜǿŜŘ .aLΩǎ Amendment 

Application and determined that it was complete and compliant with the MMRA and, on 

March 18, 2019, issued a draft permit amendment. Pursuant to § 82-4-337(1)(f), MCA, issuance 

of the draft permit amendment as a final permit amendment is the proposed state action 

subject to this environmental review.  

Project Location and History  
The Regal Mine is an open pit talc mine located in western Madison County, Montana 

(Figure ES-1). The mine and proposed expansion area are within Sections 2 and 3 of Township 8 

South, Range 7 West, and Sections 20, 34, and 35 of Township 7 South, Range 7 West, Montana 

Meridian. The site is 11 miles southeast of Dillon, Montana, on private land accessed via 

Sweetwater Road and situated between two perennial streams: Carter Creek to the west and 

Hoffman Creek to the northeast. Ore is hauled to a transfer station 4.5 miles northwest of the 

mine and transported for processing to BaLΩǎ mill southwest of Dillon (under Operating Permit 

No. 00009). 

 

The open pit mine has been in operation since 1972. BMI currently mines talc ore from the 

Regal Mine using conventional open pit methods of drilling, blasting, loading, and hauling. The 

current mine permit encompasses 243.2 acres of privately owned land with approximately 

162 acres of disturbance. The mine permitting history of the Regal Mine is summarized in 

Table ES-1 and included in Section 1.3, Project Location and History. 

Public Involvement and Scoping  
hƴ aŀȅ оΣ нлмфΣ 59v ƛǎǎǳŜŘ ŀ ǇǊŜǎǎ ǊŜƭŜŀǎŜ ǎǘŀǘƛƴƎ ǘƘŀǘ .aLΩǎ Amendment Application was 

complete and the environmental review was scheduled to begin (DEQ 2019a). The press release 

disclosed the time and location of the public scoping meeting as well as information regarding 

the EIS and permit application. The press release requested public comment on the Project 

until June 3, 2019. 



Final Environmental Impact Statement  

Barretts Minerals Regal Mine Project Executive Summary 

March 3, 2020 ES-iii 

 

Figure ES-1 
Location of Barretts Minerals, Inc.Ωǎ wŜƎŀƭ aƛƴŜ Showing the No Action Permit Boundary and 

Proposed Action Permit Boundary 

DEQ held a public comment scoping period from May 3, 2019, to June 3, 2019. On May 16, 

2019, a public meeting was held at the Beaverhead County High School in Dillon, Montana. 

During the public scoping period, DEQ received written and oral comments from the public that 

were submitted via email, mail, or at the public meeting. 
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Table ES-1 
Summary of Mine Permitting and Regulatory History of the Regal Mine 

Year Permit Description 

1972 
Operating Permit No. 

00013 
Approval of original permit 

1977 
Operating Permit 

No.00013A 
Preparation of preliminary environmental review 

1992 Amendment 001 Acreage of disturbance adjusted for omitted 27 acres 

1993 Amendment 002 Added 4.9 acres of disturbance 

1992? Amendment 003 
Consolidation of Operating Permits No. 00013 and 
00013A 

1996 
Minor amendment to 

Operating Permit 
No. 00013 

Consolidation of previously permitted areas as well as 
documentation of Plan of Operations, reclamation 
plans, and permit stipulations 

2001 Amendment 004 
Added 63 acres of new disturbance and 13 acres of new 
permit area including pit expansion, revising the WRDF 
design, and implementing a pit dewatering system 

2005 Minor Revision 05-001 
Addition of a 6.5-acre ore stockpile and transfer site 
approximately 4.5 miles northwest of the Regal Mine 

2005 Minor Revision 05-002 
Infiltration testing for water disposal via infiltration 
galleries 

2007 Amendment 005 
Expansion of the WRDF from 63.3 acres to 123.3 acres. 
Implementation of a revised pit dewatering plan; 
permanent realignment of Sweetwater Road 

2015 Minor Revision 15-001 
Reclassification of a monitoring well as a dewatering 
well 

2015 Minor Revision 15-002 Installation of two new dewatering wells 

2016 Minor Revision 16-001 Installation of four additional monitoring wells 

2016 Minor Revision 16-002 
Placement of a temporary pipeline in Hoffman Creek to 
route surface flow through a pipeline to reduce surface 
flow losses 

Issues of Concern 
DEQ collected comments on the Proposed Action and the issues to be considered through the 

public scoping meeting, letters, and emails. All comments were reviewed to identify specific 

issues or concerns. The following primary issues of concern are related to the Proposed Action: 
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¶ Cultural Resources 

¶ Ground Water 

¶ Surface Water 

¶ Water Rights 

These issues have been evaluated in detail to address impacts to resources and help determine 

reasonable alternatives for the permit amendment, including the Proposed Action. 

Alternatives  

No Action Alternative  

MEPA requires an analysis of the No Action Alternative for all environmental reviews that 

include an alternatives analysis. The No Action Alternative compares environmental conditions 

with the proposal and establishes a baseline for evaluating the Proposed Action and other 

alternatives. MEPA requires that the No Action Alternative be considered, even if it fails to 

meet the purpose and need or would not be able to satisfy environmental permitting 

standards. 
 

Under the No Action Alternative, BMI would continue to operate under its existing operating 

permit that would allow mining operations to continue through approximately 2021. Mining 

would be limited to the current permit (i.e., Operating Permit 00013) and the associated 

amendments, modifications, and revisions. The current permitted boundary encompasses 

243.2 acres with 189.9 acres of currently permitted disturbance. Under the No Action 

Alternative, no acreage would be disturbed outside of the current permitted area, the pit and 

WRDF would not be increased outside of the current permitted size, and no changes would 

occur to the associated mine facilities. A detailed description of the existing permit is in 

Section 2.2, No Action Alternative: Existing Permit. 

Proposed Action  

The Proposed Action would expand and deepen the mine pit, increase the size of the WRDF, 

ŀƴŘ ŜȄǇŀƴŘ ǘƘŜ ƳƛƴŜΩǎ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳΦ .aL ƛǎ ǎŜŜƪƛƴƎ ǘƻ ŀŘŘ мосΦф ŀŎǊŜǎ ǘƻ ǘƘŜ 

mine permit boundary to increase the size of the permit to approximately 380.1 acres. The 

Proposed Action would increase disturbance by 60.2 acres to a total of 250.1 acres. The 

expansion would extend the life of the mine by approximately 6 years.  

 

The open pit would be expanded by almost 8.8 acres for a total pit area of 45.4 acres. As part of 

the expansion, the pit walls would be pushed back on the north and east sides and deepened to 

a final pit-bottom elevation of approximately 5,990 feet above mean sea level (amsl) (i.e., 

540 feet deep). Approximately 8.3 million cubic yards of waste rock would be extracted under 
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the Proposed Action, including approximately 39,500 cubic yards of potentially asbestiform 

rocks. Mining methods, equipment, haulage, ore processing, and workforce would be the same 

as current operations 

 

The WRDF would be expanded to the west and northwest of the currently permitted extent. 

The size would increase by 41.4 acres for a total area of 172 acres. Waste rock disposal would 

occur by end dumping and dozer grading in lifts that range in height from 30 to 75 feet. The top 

elevation of the WRDF would be 6,480 feet with a maximum fill height of 220 feet. Four 

desilting basins would be constructed below the downstream end of the diversion channels to 

reduce flow velocities and suspended sediment concentrations. 

 

Disturbance associated with water management would increase by 10 acres. The Proposed 

Action would include seven new pit dewatering wells, a settling pond, and a new infiltration 

gallery (IF-3) to replace existing IF-2. Ground water would continue to be intercepted by the 

dewatering wells and diverted into the proposed infiltration pond. The infiltration gallery would 

be designed to accept a continuous flow of 500 gallons per minute. 

 

Impacts to surface water flows in Hoffman and Carter creeks and Spring SP-1 are anticipated to 

occur as a result of pit dewatering. During active mining operations, pit dewatering water 

disposal would mitigate impacts. BMI would augment stream flow postclosure as a mitigation 

measure to ensure that beneficial use is supported and water rights are not negatively 

impacted. 

 

The Proposed Action would include several modifications to Hoffman Spring Creek and 

Hoffman Creek. The expanded pit would intersect Hoffman Spring Creek and impact 

approximately 730 feet of channel to the northeast of the mine pit. Approximately 530 feet of 

channel would be removed and reconstructed on a safety bench located at the top of the 

proposed pit expansion highwall. The new channel would be lined to prevent seepage, and 

changes would include an upstream catchment basin and a downstream subsurface cutoff wall. 

Mitigating impacts to Hoffman Spring Creek and Hoffman Creek are required as part of the 

Proposed Action under the approved U.S. Army Corps of Engineers 404 permit and DEQ 401 

certification. Approximately 600 feet of Hoffman Creek would be sealed with bentonite clay. 

Department of Environmental Quality Permit Stipulations  

With a history of nesting occurring near the proposed disturbance, mitigation of impacts to 

raptors and migratory birds is required. As a permit stipulation, a nest survey of the entire area 

of disturbance will be performed by a qualified biologist shortly before vegetation is cleared. If 

the nest that was originally discovered in 2016 or any other nests are observed within an area 

that would be disturbed, the nest can only be destroyed when the nest is inactive and outside 
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of the active breeding season. The Migratory Bird Treaty Act does not prohibit the destruction 

of the nest if it is done when the nest is inactive. Nests located outside of the disturbance 

footprint could be left alone and the birds would either continue nesting in that area or find a 

new nesting location. 

Waste Rock Disposal Facility Grading and Mosaic Vegetation Alternative  

Based upon a review of the Proposed Action and preliminary environmental impacts, the final 

reclamation design of the WRDF could be improved to reduce environmental impacts. Other 

than changes to the WRDF reclamation, all other aspects of this Agency Modified Alternative 

are the same as the Proposed Action. 

 

The alternative geomorphic design would use the current WRDF configuration surface and 

incorporate micro-topography (i.e. small topographic changes) to create a drainage density that 

mimics the natural hydrologic balance. This design would better tie the WRDF into the existing 

topography in the area. Topographic alterations of this alternative would include a series of 

natural drainageways, gullies, swales, and ridges. The top elevation and overall slope of the 

WRDF would also remain similar to the Proposed Action. The Agency Modified Alternative 

would also create mosaic vegetation patterns to develop specifically tailored micro-

environments or ecological niches for targeted plant species and would also positively impact 

wildlife diversity. This alternative design would have a more natural appearance that blends 

with the landscape. 

Alternatives Considered and Dismissed  
Under MEPA, a reasonable alternative is one that is practical, technically possible, and 

economically feasible. Any alternative under consideration must also meet the purpose and 

need of the Proposed Action. During scoping and development of the EIS, alternatives to the 

Proposed Action were suggested and discussed by agency representatives and BMI as required 

by MEPA at § 75-1-201(1)(b)(iv)(C)(II), MCA. Some alternatives considered were dismissed from 

further analysis. Each alternative and the reason for dismissal is described in Section 2.6, 

Alternatives Considered but Dismissed From Detailed Analysis. The following alternatives were 

dismissed: 

¶ Connect Pit Lake to Hoffman Creek; 

¶ Stream Diversion Construction Alternative; 

¶ Partial Pit Backfill; 

¶ Reduced Ground Water Dewatering; and 

¶ Alternate and Flexible Water Injection Sites. 
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Each of these alternatives or alternative components was considered and eliminated from 

detailed study for a variety of reasons, including operational feasibility, an increase in 

environmental impacts, or failure to meet the purpose and need of the project. 

Summary of Impacts  
This EIS discloses and analyzes the environmental consequences that may result from selection 

and implementation of the Proposed Action and alternatives described in Chapter 2.0, 

Description of Alternatives. The more substantive consequences are presented in Table ES-2, 

which summarizes and compares the impacts of the three alternatives considered in detail. The 

Proposed Action would have similar impacts as the No Action Alternative on cultural resources, 

noise, transportation, and air quality.  Detailed resource impacts analyses are provided in 

Chapter 3.0, Affected Environment and Environmental Consequences (primary impacts) and 

Chapter 4.0 Cumulative, Unavoidable, Irreversible and Irretrievable, and Secondary Impacts and 

Regulatory Restrictions (cumulative and secondary impacts). 

Preferred Alternative  
Administrative Rules of Montana (ARM) 17.4.617(9) requires an agency to state a preferred 

alternative in the EIS, if one has been identified, and provide its reason for the preference. DEQ 

has identified the Waste Rock Disposal Facility Grading and Mosaic Vegetation Alternative as 

ǘƘŜ ŀƎŜƴŎȅΩǎ ǇǊŜŦŜǊǊŜŘ ŀƭǘŜǊƴŀǘƛǾŜΦ Under this alternative, WRDF reclamation would be 

modified to create a natural and stable geomorphic landform that recreates a natural drainage 

network. 

 

59vΩǎ ǊŜǾƛŜǿ ƻŦ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ ŀƴ ƻǇŜǊŀǘƛƴƎ ǇŜǊƳƛǘ ŀƳŜƴŘƳŜƴǘ ƛǎ ƎƻǾŜǊƴŜŘ ōȅ 

Section 82-4-337, MCA. That law requires DEQ to make an initial determination as to whether 

or not the permit Amendment Application contains all necessary information and whether or 

not the proposed amendment satisfies the substantive requirements of the MMRA. DEQ 

ŘŜǘŜǊƳƛƴŜŘ ǘƘŀǘ .aLΩǎ ǇŜǊƳƛǘ Amendment Application was complete and compliant on March 

18, 2019, and issued a draft permit amendment. The analysis contained in this EIS does not 

ŎƘŀƴƎŜ 59vΩǎ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ǘƘŀǘ ǘƘŜ ǇǊƻǇƻǎŀƭ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǇŜǊƳƛǘ Amendment 

Application, which is the Proposed Action, complies with the substantive requirements of the 

MMRA. Unless the analysis set forth in the Final EIS reaches a contrary determination, DEQ will 

be required to select the Proposed Action. However, if after the public comment period, DEQ 

prefers an alternative, DEQ and BMI could voluntarily agree to the alternative. 
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Table ES-2 
Summary of Primary Impacts of the No Action Alternative, Proposed Action, and Agency Modified Alternative  

Organized by Resource Area 

Chapter 
Resource Area/ 

Impact 
No Action Alternative Proposed Action 

Agency Modified 
Alternative 

3.2 
Cultural 
Resources 

No impacts. 
No impacts to significant cultural 
resources are anticipated.  

No impacts.  

3.3 
Geology and 
Geochemistry 

No change from the 
current permitted 
extraction. 

Disturbance of the geology would occur 
within the expanded and deepened 
mine pit as talc ore is mined and waste 
rock (including a zone of potentially 
asbestiform rock) is removed.  

Same as the Proposed 
Action. 

3.4 
Ground Water 
Resources 

Continued dewatering 
would lower the ground 
water table near the pit 
by an additional 180 feet 
or 280 feet below the 
premining water table. 

The mine pit would continue to be 
dewatered for an additional 6 years and 
the ground water table would be 
reduced by approximately 395 feet. 
Predicted drawdown of 100 feet would 
extend 3,000 feet upgradient of the pit 
and 240 feet downgradient. Dewatering 
impacts to Hoffman and Carter creek 
flows would be offset by proposed flow 
augmentation.  

Same as the Proposed 
Action. 

3.5 
Surface Water 
Resources 

No change from the 
current condition. 

Approximately 730 feet of the Hoffman 
Spring Creek channel would be 
permanently relocated at the top of the 
pit highwall. A 600-foot section of 
Hoffman Creek would have bentonite 
materials added into the channel to 
reduce infiltration. Flow depletions are 

Impacts to Hoffman Creek, 
Hoffman Spring Creek, and 
Carter Creek would be the 
same as the Proposed 
Action. Post-reclamation 
drainage on the WRDF 
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Chapter 
Resource Area/ 

Impact 
No Action Alternative Proposed Action 

Agency Modified 
Alternative 

anticipated in sections of Carter Creek, 
Hoffman Creek, and the unnamed 
tributaries of Hoffman Creek but would 
be mitigated by recharge and flow 
augmentation.  

would better mimic natural 
drainage.  

3.6 Water Rights 

Dewatering would cease 
once mining is 
completed. The water 
right for SP-1 and other 
water rights on Hoffman 
Creek may be impacted. 

During the dewatering phase of the 
Proposed Action, flows within the 
simulated drawdown area are likely to 
be impacted, although impacts to water 
rights depend on extent of the water 
use and impacts to creek flows would be 
offset by proposed flow augmentation. 

Same as the Proposed 
Action. 

3.7 
Geotechnical 
Engineering 

No change from the 
current condition.  

The east wall of the pit would be 
steeper, but slope-scale failures or other 
geotechnical impacts are not 
anticipated.  

Same as the Proposed 
Action. 

3.8 Land Use 
No change from the 
current condition. 

A total of 60.2 acres of existing land use 
would be temporarily impacted. All 
proposed disturbance would be 
reclaimed back to the existing uses after 
mine closure except for 8.8 acres, which 
would become a pit lake. 

Same as the Proposed 
Action. 

3.9 
Visual 
Resources and 
Aesthetics 

No change from the 
current condition. 

Visibility of the WRDF and open pit from 
surrounding landowners and travelers 
would increase slightly. Reclamation 
would improve the landscape to more a 
natural-appearing landscape to 
minimize permanent visual impacts. 

The post-reclamation 
landscape would better 
blend with the landscape 
and be more aesthetically 
pleasing.  



 

 

F
in

a
l E

n
viro

n
m

e
n

ta
l Im

p
a

c
t S

ta
te

m
e
n

t
 

 

B
a

rre
tts M

in
e
ra

ls R
e
g
a

l M
in

e
 P

ro
je

c
t 

 
E

xe
c
u
tive

 S
u
m

m
a

ry 

 M
a

rc
h

 3
, 2

0
2

0 
E

S-x
i 

Chapter 
Resource Area/ 

Impact 
No Action Alternative Proposed Action 

Agency Modified 
Alternative 

3.10 Socioeconomics 
No change from the 
current condition. 

A beneficial impact of jobs and tax 
revenue would occur for a longer 
duration. 

Same as the Proposed 
Action. 

3.11 
Soils and 
Reclamation 

No change from the 
current condition. 

Impacts to the native soils include soil 
salvage and stockpiling ahead of 
disturbing an additional 60.2 acres. Pit 
and WRDF reclamation would be similar 
to previously permitted reclamation and 
includes grading, capping, and 
revegetating the WRDF, select benches 
of the pit, and other associated mining 
facilities.  

Soil disturbance would be 
the same as the Proposed 
Action. Excess available soil 
would be used for WRDF 
grading, and the alternative 
would also reduce material 
erosion and create a more 
stable landform.  

3.12 Vegetation 
No change from the 
current condition. 

Approximately 8.8 acres associated with 
the pit would be permanently converted 
from grassland to open water and 
highwall or talus slope. Approximately 
51.4 additional acres of disturbance to 
grassland, shrublands, and forested 
lands would occur for the duration of 
active mining.  

Post-reclamation vegetation 
on the WRDF would be more 
diverse in species but would 
be more difficult to seed and 
treat weeds. 

3.13 Wetlands 
No change from the 
current condition. 

Approximately 0.72 acre of delineated 
wetlands along Hoffman Spring Creek 
and Hoffman Creek would be disturbed. 
Mitigation would require purchasing 
wetland credits.  

Same as the Proposed 
Action. 

3.14 Wildlife 
No change from the 
current condition. 

Habitat would be lost (especially 
sagebrush) associated with the 60.2 

The alternative would 
diversify the wildlife habitat 
on the WRDF and attract a 
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Chapter 
Resource Area/ 

Impact 
No Action Alternative Proposed Action 

Agency Modified 
Alternative 

acres of additional disturbance during 
operations. 

greater number of animals 
and species to the site after 
revegetation.  

3.15 Noise 
No change from the 
current condition. 

No change from the current condition 
other than the extended 6 years of mine 
life. 

Same as the Proposed 
Action. 

3.16 Transportation 
No change from the 
current condition. 

No change from the current condition 
other than the extended 6 years of mine 
life. 

Same as the Proposed 
Action. 

3.17 Air Quality 
No change from the 
current condition. 

Air quality would have minor primary 
impacts with no increase in ambient air 
impacts, but the potential for long-term 
impacts is increased. 

Enhanced grading and 
mosaic vegetation of the 
WRDF may reduce post-
reclamation erosion and 
dust generated from the 
WRDF.  
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GLOSSARY 

Term Definition 

active mining  
Mining operations such as drilling, blasting, loading, and 
hauling that are taking place during ore extraction.  

air pollutant 

Any substance in air that could, in high enough 
concentration, harm animals, humans, vegetation, and/or 
materials. Such pollutants may be present as solid particles, 
liquid droplets, or gases. Air pollutants fall into two main 
groups: (1) those emitted from identifiable sources and 
(2) those formed in the air by interaction between other 
pollutants. 

air quality 

A measure of the health-related and visual characteristics of 
the air, often derived from quantitative measurements of 
the concentrations of specific injurious or contaminating 
substances. 

alkalinity 
The extent to which water or soil contains soluble mineral 
salts. 

alluvium Unconsolidated material that is deposited by flowing water. 

alternative 

A Montana Environmental Policy Act (MEPA) term that 
refers to a way of achieving the same purpose and need for 
a project that is different from the recommended proposal; 
alternatives should be studied, developed, and described to 
address any proposal which involves unresolved conflicts 
concerning different uses of available resources. Analysis 
scenarios presented in a comparative form, to facilitate a 
sharp definition of the issues resulting in a basis for 
evaluation among options by the decision-maker and the 
public. 

ambient 
Surrounding, existing. Of the environment surrounding a 
body, encompassing on all sides. Most commonly applied to 
air quality and noise. 

analysis area 
The geographical area being targeted in the analysis as 
related to the area of the proposed project. 

aquifer 
A water-bearing geological formation capable of yielding 
water in sufficient quantity to constitute a usable supply. 

area of potential effect 
Defined in Section 106 regulations as the geographic area or 
areas within which a project may directly or indirectly cause 
changes in the character or use of historic properties. 
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Term Definition 

attainment 

In compliance with one or more of the National Ambient Air 
Quality Standards (NAAQS) for sulfur dioxide, nitrogen 
dioxide, carbon monoxide, ozone, lead, and particulate 
matter, as designated by the U.S. Environmental Protection 
Agency (USEPA). 

backfilling 
The operation of refilling an excavation and finishing the 
surface. 

Bald and Golden Eagle 
Protection Act 

!ƴ ŀŎǘ ŜƴŀŎǘŜŘ ƛƴ мфпл ǘƘŀǘ ǇǊƻƘƛōƛǘǎ άǘŀƪŜέ ƻŦ ŀ ōŀƭŘ ƻǊ 
golden eagle without a permit from the Secretary of the 
LƴǘŜǊƛƻǊΦ ά¢ŀƪŜέ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άǘŀƪŜΣ ǇƻǎǎŜǎǎŜǎΣ ǎŜƭƭΣ 
purchase, barter, offer to sell, export, or import, at any time 
ƻǊ ƛƴ ŀƴȅ ƳŀƴƴŜǊΣ ŀƴȅ ōŀƭŘ ŜŀƎƭŜ Χ ώƻǊ ŀƴȅ ƎƻƭŘŜƴ ŜŀƎƭŜϐΣ 
ŀƭƛǾŜ ƻǊ ŘŜŀŘΣ ƻǊ ŀƴȅ ǇŀǊǘΣ ƴŜǎǘΣ ƻǊ ŜƎƎ ǘƘŜǊŜƻŦΦέ 

base flow 

Sustained flow of a stream in the absence of direct runoff 
and includes natural and human-induced stream flows. 
Natural base flow is sustained largely by ground water 
discharges. 

baseline 
The existing conditions against which impacts of the 
alternatives are compared. 

bench 

A ledge that forms a single level of operation above which 
mineral or waste materials are mined back to a bench face. 
The mineral or waste is removed in successive layers, each 
of which is a bench. Several benches may be in operation 
simultaneously in different parts of, and at different 
elevations in an open pit mine. 

beneficial use 

Under the Clean Water Act, all surface waters are 
designated with specific beneficial uses they should be 
capable of supporting including drinking, food processing, 
bathing, recreation, wildlife, agriculture, and industry. 

berm 

A horizontal shelf or ledge built into the embankment or 
sloping wall of an open pit to break the continuity of an 
otherwise long slope and to strengthen its stability or to 
catch and arrest slide material. 

best management 
practices 

Structural, nonstructural, and managerial techniques that 
are recognized to be the most effective and practicable 
means to reduce or prevent pollution. 

biodiversity 
A term that describes the variety of life-forms, the 
ecological role they perform, and the genetic diversity they 
contain. 



Final Environmental Impact Statement  

Barretts Minerals Regal Mine Project Glossary 

March 3, 2020 xxiv 

Term Definition 

blasting 
The act of removing, opening, or forming by or as if by an 
explosive. 

bond release 

Return of a performance bond to the mine operator after 
the regulatory agency has inspected and evaluated the 
completed reclamation operations and determined that all 
regulatory requirements have been satisfied. 

catchment basin 
A storage area (such as a small reservoir) that delays the 
flow of water downstream. 

cone of depression 

Occurs in an aquifer when ground water is pumped from a 
well. In an unconfined aquifer (water table), this is an actual 
depression of the water levels. In confined aquifers 
(artesian), the cone of depression is a reduction in the 
pressure head surrounding the pumped well. 

confluence The point where two streams meet. 

corridor 
A defined tract of land, usually linear. Can also refer to lands 
through which a species must travel to reach habitat 
suitable for reproduction and other life-sustaining needs. 

criteria air pollutant 

A set of air pollutants that cause smog, acid rain, and other 
health hazards. They are typically products of fossil-fuel 
combustion and are emitted from many sources in industry, 
mining, transportation, electricity generation, and 
agriculture. The first set of pollutants recognized by USEPA 
as needing standards on a national level were particulate 
matter, nitrogen oxides, ozone, carbon monoxide, sulfur 
oxides, and lead. 

criteria pollutant 

An air pollutant that is regulated by the NAAQS. Criteria 
pollutants include sulfur dioxide, nitrogen dioxide, carbon 
monoxide, ozone, lead, and two size classes of particulate 
matter, less than 10 micrometers (0.0004 inch) in 
aerodynamic diameter, and less than 2.5 micrometers 
(0.0001 inch) in aerodynamic diameter. Pollutants may be 
added to, or removed from, the list of criteria pollutants as 
more information becomes available. Note: Sometimes 
pollutants regulated by state laws also are called criteria 
pollutants. 

cumulative impact 

The impact on the environment which results from the 
incremental impact of the action when added to other past, 
present, and reasonably foreseeable future actions 
regardless of what agency or person undertakes such other 
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Term Definition 

actions. Cumulative impacts can result from individually 
minor but collectively significant actions taking place over a 
period of time. 

cutoff wall 
Wall of impervious material such as concrete or asphalt 
used to exclude ground water from an excavation. 

degradation 

A process by which water quality in the natural environment 
is lowered. When used specifically in regard to Montana 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅΩǎ όDEQ) 
nondegradation rules, this term can relate to a reduction in 
quantity as well. 

desilting 
Removal of earthy materials (i.e., fine sand) carried by 
running water and deposited as sediment. 

dewatering 
Controlling ground water by pumping to locally lower 
ground water levels in the vicinity of an excavation. 

diabase A dark-colored igneous rock. 

dike 
A sheet of rock that is formed in a fracture in a preexisting 
rock. 

dilution 
The reduction of a concentration of a substance in air or 
water. 

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. 

downgradient 
The direction that ground water flows, which is from areas 
of high ground water levels to areas of low ground water 
levels. 

drawdown 

Lowering of the ground water surface caused by pumping, 
measured as the difference between the original ground 
water level and current pumping level after a period of 
pumping. 

drilling The act of boring or driving a hole into something solid. 

effluent Waste liquid discharge. 

embankment 
A wall or bank of earth or stone built to prevent flooding of 
an area or to impound water. 

emergent 
As described for vegetation, plants that have roots below 
and foliage or stems that extend above water such as 
rushes, cattails, or sedges. 
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Term Definition 

emission 
Effluent discharged into the atmosphere, usually specified 
by mass per unit time, and considered when analyzing air 
quality. 

endangered species 

Any species of plant or animal that is in danger of extinction 
throughout all or a significant portion of its range. 
Endangered species are identified by the Secretary of the 
Interior in accordance with the 1973 Endangered Species 
Act. 

Endangered Species Act 

An act of Congress, enacted in 1973, to protect and recover 
threatened or endangered plant or animal species and their 
habitats. The Secretary of the Interior, in accordance with 
the act, identifies or lists tƘŜ ǎǇŜŎƛŜǎ ŀǎ άǘƘǊŜŀǘŜƴŜŘέ ƻǊ 
άŜƴŘŀƴƎŜǊŜŘΦέ 

Environmental Assessment 
(EA) 

A concise public document that an agency prepares under 
MEPA to provide sufficient evidence and analysis to 
determine whether or not a proposed action requires 
preparation of an Environmental Impact Statement (EIS) or 
whether a Finding of No Significant Impact can be issued. An 
EA must include brief discussions on the need for the 
proposal, the alternatives, the environmental impacts of the 
proposed action and alternatives, and a list of agencies and 
persons consulted. 

environmental 
consequences 

Environmental effects of project alternatives, including the 
proposed action, which cannot be avoided; the relationship 
between short-term uses of the human environment, and 
any irreversible or irretrievable commitments of resources 
which would be involved if the proposal should be 
implemented. 

Environmental Impact 
Statement (EIS) 

A document prepared to analyze the impacts on the 
environment of a proposed action and released to the 
public for review and comment. An EIS must meet the 
requirements of MEPA, Council on Environmental Quality, 
and the directives of the agency responsible for the 
proposed action. 

ephemeral drainage 
A system of streams that flows only as a direct response to 
rainfall or snowmelt events and has no baseflow from 
ground water. 

evaporation 
The physical process by which a liquid is transformed to a 
gaseous state. 
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Term Definition 

fascine 
A bundle of sticks or other material used to strengthen a 
structure and reduce erosion. 

fault 
A fracture or fracture zone where there has been 
displacement of the sides relative to one another. 

floodplain 
Flat land bordering a river and made up of alluvium (sand, 
silt, and clay) deposited during floods. When a river 
overflows, the floodplain is covered with water. 

forb 
Any herbaceous plant, usually broadleaved, that is not a 
grass or grass-like plant. 

fugitive emissions 

(1) Emissions that do not pass through a stack, vent, 
chimney, or similar opening where they could be captured 
by a control device. (2) Any air pollutant emitted to the 
atmosphere other than from a stack. Sources of fugitive 
emissions include pumps; valves; flanges; seals; area sources 
such as ponds, lagoons, landfills, piles of stored material 
(e.g., ore); and road construction areas or other areas where 
earthwork is occurring. 

geomorphic Relating to the form of the earth or the forms of its surface. 

grading 
The operation of finishing a surface after backfilling an 
excavation. 

growth media 
The material that plants grow in consisting of soil and 
organic matter. 

hardness 
A measure of the amount of calcium and magnesium 
dissolved in the water. 

hazardous air pollutants 
(HAPs) 

Air pollutants not covered by NAAQS but which may present 
a threat of adverse human health effects or adverse 
environmental effects. Those specifically listed in 40 CFR 
61.01 are asbestos, benzene, beryllium, coke oven 
emissions, inorganic arsenic, mercury, radionuclides, and 
vinyl chloride. More broadly, HAPs are any of the 189 
pollutants listed in or pursuant to section 112(b) of the 
Clean Air Act. Very generally, HAPs are any air pollutants 
that may realistically be expected to pose a threat to human 
health or welfare. 

heavy metals 
Metallic elements with high molecular weights, generally 
toxic in low concentrations to plants and animals. 

highwall 
The face of exposed overburden and mineral in surface 
mining operations or for entry to underground mining 
operations. 
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historic properties 
Cultural resources that are listed on or eligible for listing on 
the National Register of Historic Places. 

home range 
An area in which an individual animal spends most of its 
time doing normal activities. 

hydraulic conductivity The rate of flow of water through geologic material. 

hydric soil 
A soil that formed under conditions of saturation, flooding, 
or ponding long enough during the growing season to 
develop anaerobic conditions in the upper part. 

impoundment 
A body of water confined within an enclosure (as a 
reservoir). 

infiltration  
Process by which water on the ground surface enters the 
soil. 

incised Having a margin that is deeply and sharply notched. 

intermittent stream 
A stream or reach of stream that is below the local water 
table for at least some of the year and obtains its flow from 
both surface runoff and ground water discharge. 

jurisdictional wetland 

Wetlands or other waters that are subject to federal control 
are referred to ŀǎ άƧǳǊƛǎŘƛŎǘƛƻƴŀƭ ǿŀǘŜǊǎέ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ 
within the regulatory jurisdiction of federal law such as the 
Clean Water Act. 

land use 
The activities and inputs undertaken in a certain land cover 
type, or the way in which land is managed (e.g., grazing 
pastures, and managed forests). 

lek 
An area (often sparsely vegetated) where sage-grouse 
congregate in the spring and male sage-grouse display to 
females as part of courtship. 

lenses 
Bodies of ore or rock that are thick in the middle and thin at 
the edges, resembling convex lenses in cross section. 

life-of-mine 
Length of time after permitting during which minerals are 
extracted and mine-related activities can occur. 

lithologic 
Pertaining to the structure and composition of a rock 
formation. 

loading 
The quantity of material or chemicals entering the 
environment, such as a receiving waterbody. 

loam 
Soil composed mostly of sand and silt with minor clay-sized 
particles. 
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mean 
The average number of a set of values. The sum of the 
values divided by the count of values. 

median 
A numerical value in the midpoint of a range of values with 
half the value points above and half the points below. 

Migratory Bird Treaty Act 

Enacted in 1918 between the United States and several 
other countries. The act forbids any person without a permit 
ǘƻ άǇǳǊǎǳŜΣ ƘǳƴǘΣ ǘŀƪŜΣ ŎŀǇǘǳǊŜΣ ƪƛƭƭΣ ŀǘǘŜƳǇǘ ǘƻ ǘŀƪŜΣ ŎŀǇǘǳǊŜ 
or kill, possess, offer for sale, sell, offer to purchase, 
purchase, deliver for shipment, ship, cause to be shipped, 
deliver for transportation, transport, cause to be 
transported, carry, or cause to be carried by any means 
whatever, receive for shipment, transportation or carriage, 
or export, at any time, or in any manner, any migratory bird, 
ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘƘƛǎ /ƻƴǾŜƴǘƛƻƴΧŦƻǊ ǘƘŜ ǇǊƻǘŜŎǘƛƻƴ 
ƻŦ ƳƛƎǊŀǘƻǊȅ ōƛǊŘǎΧƻǊ ŀƴȅ ǇŀǊǘΣ ƴŜǎǘΣ ƻǊ ŜƎƎ ƻŦ ŀƴȅ ǎǳŎƘ 
ōƛǊŘΦέ 

mitigation 
An action to avoid, minimize, reduce, eliminate, replace, or 
rectify the impact of a management practice. 

Montana Natural Heritage 
Program 

PǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ aƻƴǘŀƴŀΩǎ ǎǇŜŎƛŜǎ ŀƴŘ ƘŀōƛǘŀǘǎΣ 
emphasizing those of conservation concern. 

National Ambient Air 
Quality Standards 

(NAAQS) 

The allowable concentrations of air pollutants in the 
ambient (public outdoor) air. NAAQS are based on the air 
quality. 

National Emissions 
Standards for Air Quality 

Emissions standards set by the USEPA for air. 

No Action Alternative 

A MEPA term that refers to the alternative in which the 
Proposed Action is not taken. For many actions, the No 
Action Alternative represents a scenario in which current 
conditions and trends are projected into the future without 
another Proposed Action, such as updating a land 
management plan. In other cases, the No Action Alternative 
represents the future in which the action does not take 
place and the project is not implemented. 

nonattainment area 

An area that the USEPA has designated as not meeting (i.e., 
not being in attainment of) one or more of the NAAQS for 
sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone, 
lead, and particulate matter. An area may be in attainment 
for some pollutants, but not for others. 
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nonpermeable/ 
impermeable 

Preventing the passage of fluids. 

noxious weed 

Any exotic plant species established or that may be 
introduced in the state that may render land unfit for 
agriculture, forestry, livestock, wildlife, or other beneficial 
uses, or that may harm native plant communities. 

open pit mine 

A method of mining, usually for metallic ores, in which the 
waste and ore are completely removed from the sides and 
bottom of a pit which gradually becomes a large, canyonlike 
depression. 

overburden 
Geologic material of any nature that overlies a deposit of 
ore or coal, excluding topsoil. 

particulate matter (pm) 

A complex mixture of extremely small particles and liquid 
droplets that get into the air. Once inhaled, these particles 
can affect the heart and lungs and cause serious health 
effects. PM10 includes only those particles equal to or less 
than 10 micrometers (0.0004 inch) in aerodynamic 
diameter; PM2.5 includes only those particles equal to or less 
than 2.5 aerodynamic micrometers (0.0001 inch) in 
diameter. 

peak flow The maximum flow of a stream in a specified period of time. 

pedon 
A soil profile showing the characteristics of all soil horizons 
or layers from the O horizon (organic material) to the R 
horizon (consolidated rock). 

perennial stream 
A stream or reach of a stream that flows continuously year-
round as a result of ground water discharge or surface 
runoff. 

pH 

A method of expressing the acidity or basicity of a solution; 
the pH scale runs from 0 to 14, with a value of 7 indicating a 
neutral solution. Values greater than 7 indicate basic or 
alkaline solutions, and those below 7 indicate acidic 
solutions. 

postmining land use 
The specific use or management-related activity to which a 
disturbed area is restored after mining and reclamation 
have been completed. 

postmining topography 
The relief and contour of the land that remains after 
backfilling of the mine pit, grading, and recontouring have 
been completed. 
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potentiometric surface 

A hypothetical surface representing the level to which 
ground water would rise if not trapped in a confined aquifer 
(i.e., an aquifer in which the water is under pressure 
because of an impermeable layer above it that keeps it from 
seeking its level). 

Potentially Asbestiform 
Rock (PAR) 

Serpentine and amphibole mineralization in non-ore rock. 

primary impact 
An impact caused by an action and occurs at the same time 
and place as the action. Also referred to as a "direct" 
impact. 

prime farmland 

Land that (a) meets the criteria for prime farmland 
prescribed by the United States Secretary of Agriculture in 
the Federal Register and (b) historically has been used for 
intensive agricultural purposes. 

Proposed Action 

A MEPA term that refers to a plan that contains sufficient 
details about the intended actions to be taken, or that will 
result, to allow alternatives to be developed and its 
environmental impacts analyzed. 

public health 
The science of protecting the safety and improving the 
health of communities through education, policy making, 
and research for disease and injury prevention. 

raptors Birds of prey (e.g., hawks, owls, vultures, and eagles). 

reclamation 

Per the Metal Mine Reclamation Act (MMRA) (17.24.102, 
Montana Code Annotated (MCA)) reclamation means the 
return of lands disturbed by mining or mining-related 
activities to an approved postmining land use that has 
stability and utility comparable to that of the premining 
landscape except for rock faces and open pits, which may 
not be feasible to reclaim to this standard. 

revegetation 
Plant growth that replaces original ground cover following 
land disturbance. 

rip rap 
Loose stone used to form a foundation for a breakwater or 
other structure. 

riparian areas 

Areas with distinct resource values and characteristics that 
comprise an aquatic ecosystem, and adjacent upland areas 
that have direct relationships with the aquatic system 
(includes floodplains, wetlands, and lake shores). 

ripped Torn, split apart, or opened. 
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secondary impact 
An impact caused by an action but that occurs later in time 
(reasonably foreseeable) or farther away in distance. 

Section 106 

Section 106 of the National Historic Preservation Act of 1966 
requires federal agencies to consider the effects on historic 
property of projects they carry out, assist, fund, permit, 
license, or approve. 

Section 110 

Section 110 of the National Historic Preservation Act of 1966 
requires federal agencies to establish an historic 
preservation program for the identification and protection 
of historic properties under their direct control or 
ownership. 

sedge 
A grass-like plant, often associated with moist or wet 
environments. 

sediment-control 
pond/sediment trap 

A sediment-control structure, including a barrier, dam, or 
excavation depression, that slows down runoff water to 
allow sediment to settle out. 

seep A place where ground water flows slowly out of the ground. 

seismic 
Of or produced by earthquakes. Of or relating to an earth 
vibration caused by something else (e.g., an explosion). 

sensitive species 

Those species (i.e., plant and animal) identified by the 
Montana Natural Heritage Program for which population 
viability is a concern, as evidenced by (1) significant current 
or predicted downward trends in population numbers or 
density or (2) significant current or predicted downward 
ǘǊŜƴŘǎ ƛƴ Ƙŀōƛǘŀǘ ŎŀǇŀōƛƭƛǘȅ ǘƘŀǘ ǿƻǳƭŘ ǊŜŘǳŎŜ ŀ ǎǇŜŎƛŜǎΩ 
existing distribution. 

soil texture 
Soil textural units are based on the relative proportions of 
sand, silt, and clay. 

Species of Concern 
Species that are either known to be rare or declining, or 
declining because of the lack of basic biological information.  

specified head boundary 
In a numeric ground water model, a boundary where the 
head (water level) is set to a known value. 

spoil 
Overburden that has been removed during surface or 
underground mining operations. 

spring 
A localized point of discharge where ground water emerges 
onto the land or into a surface waterbody. 

stratigraphy The arrangement of strata (layers). 
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sump 
A small basin or low spot in the mine pit that collects 
precipitation and ground water inflow so that the water can 
then be pumped out. 

sustainable 
The ability of a population to maintain a relatively stable 
population size over time. 

swale 
A low or hollow place, especially a marshy depression 
between ridges. 

talus 
Pile of rocks that accumulates at the base of a cliff, chute, or 
slope. 

taxonomic level 
A hierarchical defined group of organisms such as genus, 
species, or family. 

threatened species 

Any species likely to become an endangered species within 
the foreseeable future throughout all or a significant portion 
of its range, as identified by the Secretary of the Interior in 
accordance with the 1973 Endangered Species Act. 

total dissolved solids 
A measure of the amount of material dissolved in water 
(mostly inorganic salts). 

vein 
A tabular or sheet-like body of crystallized minerals within a 
rock. 

water right 

A property right to use (but not own) surface or ground 
water in Montana, as affirmed by the Montana Constitution, 
the Montana Supreme Court, and by state law. Because it is 
a property right, a water right can be sold, leased, and/or 
severed from the property where it has historically been put 
to beneficial use.  

water table 

The level below which the ground is saturated with water. 
The water table fluctuates both with the seasons and yearly 
because it is affected by climatic variations and the amount 
of precipitation used by vegetation. It also is affected by 
withdrawing excessive amounts of water from wells or by 
recharging them artificially. 

watershed 

A ridge of high land dividing two areas that are drained by 
different river systems. On one side of a watershed, rivers 
and streams flow in one direction; on the other side they 
flow in another direction. 

total maximum daily load 

A regulatory term in the Clean Water Act that describes a 
plan for restoring impaired waters that identifies the 
maximum amount of a pollutant that a waterbody can 
receive while still meeting water quality standards. 
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total suspended solids 
A measure of the amount of undissolved particles 
suspended in water. 

toxic  
Referring to a chemical that has an immediate, deleterious 
effect on the metabolism of a living organism. 

transect 
A line, strip, or series of plots from which biological samples, 
such as vegetation, are taken. 

tributary A stream that flows into a larger waterbody. 

upgradient The direction from which ground water flows. 

viability 

Ability of a population to maintain sufficient size so that it 
persists over time in spite of normal fluctuations in 
numbers; usually expressed as a probability of maintaining a 
specific population for a specific period. 

viewshed 
The portion of the surrounding landscape that is visible from 
a single observation point or set of points. 

water of the US 
Waters including all interstate waters used in interstate or 
foreign commerce, tributaries of these, territorial seas at 
the high-tide mark, and wetlands adjacent to all of these. 

watershed 
The lands drained by a system of connected drainages. The 
area of land where all of the water that falls in it and drains 
off of it goes to a common outlet. 

wetlands 

Areas that are inundated or saturated by surface or ground 
water for a sufficient duration and frequency to support a 
prevalence of vegetation typically adapted for such 
conditions and that exhibit characteristics of saturated soils. 
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ACRONYMS 

Acronym Definition 

AMA Agency Modified Alternative 

APE Area of Potential Effect 

ARM Administrative Rules of Montana 

BGEPA Bald and Golden Eagle Protection Act 

BLM Bureau of Land Management 

BMI Barretts Minerals, Inc. 

CAA Clean Air Act 

CRABS Cultural Resource Annotated Bibliography System 

CRIS Cultural Resource Information System 

DEQ Department of Environmental Quality 

DNRC Department of Natural Resources and Conservation 

EIS Environmental Impact Statement 

ESA Endangered Species Act 

GLO General Land Office 

gpm gallons per minute 

HAP hazardous air pollutants 

HDPE high-density polyethylene 

LOM life-of-mine 

MAQP Montana Air Quality Permit 

MBTA Migratory Bird Treaty Act 

MCA Montana Code Annotated 

MDLI Montana Department of Labor & Industry 

MDSL Montana Department of State Lands 

MEPA Montana Environmental Policy Act 

MFWP Montana Fish, Wildlife and Parks 

MMRA Metal Mine Reclamation Act 

MPDES Montana Pollutant Discharge Elimination System 

MSHA Mine Safety and Health Administration 

MTNHP Montana Natural Heritage Program 

NAAQS National Ambient Air Quality Standards 

NESHAP National Emission Standards for Hazardous Air Pollutants 
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NRCS Natural Resources Conservation Service 

NRHP National Register of Historic Places 

NWI National Wetland Inventory 

OP Operating Permit 

OSHA Occupational Safety and Health Administration 

PAR potentially asbestiform rocks 

PCI per capita income 

PM particulate matter 

SHPO State Historic Preservation Office 

SOC Species of Concern 

TDS total dissolved solids 

TES threatened and endangered  

TSS total suspended solids 

UCS Unconfined compressive strength 

UIC Underground Injection Control 

USACE U.S. Army Corps of Engineers 

USBLS  U.S. Bureau of Labor Statistics 

USEPA U. S. Environmental Protection Agency 

USFWS U.S. Fish & Wildlife Service 

USGS  U.S. Geological Survey 

WRDF waste rock disposal facility 

WUS Waters of the US 

yd3 cubic yards 
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1.0 PURPOSE AND NEED 

1.1 INTRODUCTION 
This Environmental Impact Statement (EIS) was prepared on an application for Amendment 006 

to Operating Permit No. 00013 submitted by Barretts Minerals, Inc. (BMI) for the Regal Mine 

expansion (the Project) in Dillon, Montana, to the Montana Department of Environmental 

Quality (DEQ). BMI submitted the Amendment Application on March 29, 2018. The Montana 

Environmental Policy Act (MEPA) requires state agencies to prepare an EIS before taking a state 

action that significantly affects the quality of the human environment (§ 75-1-201(1)(b)(iv), 

Montana Code Annotated [MCA]). DEQ has prepared this EIS before taking state action. The 

permit amendment would expand and deepen the existing mine pit, increase the size of the 

waste rock disposal facility (WRDF), modify the ground water capture and infiltration system, 

and realign Hoffman Spring Creek. 

 

DEQ prepared this EIS to present the analysis of possible environmental consequences of three 

alternatives: No Action Alternative, Proposed Action, and WRDF Grading and Mosaic Vegetation 

Alternative. The alternatives are described in detail in Chapter 2.0, Description of Alternatives. 

1.2 PURPOSE AND NEED 
59vΩs purpose ŀƴŘ ƴŜŜŘ ƛƴ ŎƻƴŘǳŎǘƛƴƎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǾƛŜǿ ƛǎ ǘƻ ŀŎǘ ǳǇƻƴ .aLΩǎ 

application to amend Operating Permit No. 00013. BMI currently mines talc ore at the Regal 

Mine and has identified additional ore reserves that would extend the mine life. The permit 

amendment (or Proposed Action) would increase the total area of Operating Permit No. 00013 

by approximately 136.9 acres and increase disturbance by 60.2 acres, increase the size of the 

mine pit from 36.6 to 45.4 acres, and increase the size of the WRDF from 123.3 to 164.7 acres. 

A storm water management system at the WRDF, seven new dewatering wells, a settling pond, 

and a new infiltration gallery (IF-3) to replace IF-2 would also be included in the permit 

amendment. The Proposed Action would include several modifications to local creeks. The 

expanded pit would intersect Hoffman Spring Creek and require approximately 730 feet of 

channel to be permanently relocated to the northeast. The new channel would be lined to 

prevent seepage, and changes would include an upstream catchment basin and a downstream 

subsurface cutoff wall. Approximately 600 feet of Hoffman Creek would be sealed with 

bentonite clay. The permit amendment would allow for an additional six years of operation of 

the mine at current production levels. Benefits of the Project would include talc production to 

help meet public demand and prolong employment and tax payments from the Regal Mine in 

the area. 

 

MEPA (Section 75-1-201, et seq., MCA) requires an environmental review of actions taken by 

the state of Montana that may significantly affect the quality of the human environment. The 

EIS was prepared to satisfy these MEPA requirements. Before beginning its environmental 
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review under MEt!Σ 59v ǊŜǾƛŜǿŜŘ .aLΩǎ Amendment Application, determined that it was 

complete and compliant with the Metal Mine Reclamation Act (MMRA) (Section 82-4-301, et. 

seq., MCA) and, on March 18, 2019, issued a draft permit amendment. Pursuant to § 82-4-

337(1)(f), MCA, issuance of the draft permit amendment as a final permit amendment is the 

proposed state action subject to this environmental review. 

 

59v ǿƛƭƭ ŘŜŎƛŘŜ ǿƘƛŎƘ ŀƭǘŜǊƴŀǘƛǾŜ ǎƘƻǳƭŘ ōŜ ŀǇǇǊƻǾŜŘ ƛƴ 59vΩǎ wŜŎƻǊŘ ƻŦ 5ŜŎƛǎƛƻƴ ōŀǎŜŘ ƻƴ 

information provided in the Amendment Application, the analysis in the EIS, and the 

ǎǳōǎǘŀƴǘƛǾŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘŜ aaw!Φ 59vΩǎ wŜŎƻǊŘ ƻŦ 5ŜŎƛǎƛƻƴ ǿƻǳƭŘ ōŜ ǇǳōƭƛǎƘŜŘ ƴƻ ǎƻƻƴŜǊ 

than 15 days after publication of the Final EIS. The Final EIS includes comments received on the 

Draft EIS aƴŘ ǘƘŜ ŀƎŜƴŎȅΩǎ ǊŜǎǇƻƴǎŜǎ ǘƻ ǎǳōǎǘŀƴǘƛǾŜ ŎƻƳƳŜƴǘǎΦ 

1.3 PROJECT LOCATION AND HISTORY 
The Regal Mine is an open pit talc mine located in western Madison County, Montana 

(Figure 1.3-1). The mine and proposed expansion area are within Sections 2 and 3 of Township 

8 South, Range 7 West, and Sections 20, 34, and 35 of Township 7 South, Range 7 West, 

Montana Meridian. The site is 11 miles southeast of Dillon, Montana, on private land accessed 

via Sweetwater Road and situated between two perennial streams: Carter Creek to the west 

and Hoffman Creek to the northeast. Ore is hauled to a transfer station 4.5 miles northwest of 

the mine and transported for processing to .ŀǊǊŜǘǘΩǎ aƛƭƭ southwest of Dillon (under Operating 

Permit No. 00009). 

 

Background information on the history and regulatory context of the Regal Mine is provided in 

the following text. This information is necessary to evaluate the permit amendment and any 

alternatives or stipulations. 

 

Operating Permit No. 00013 for the Regal Mine was approved by the Montana Department of 

State Lands (MDSL) on March 17, 1972, and issued to Pfizer, Inc. (previous owner and operator 

of the Regal Mine). MDSL was the agency that preceded DEQ as administrator of the MMRA. A 

preliminary environmental review was prepared by MDSL in April 1977 for proposed Operating 

Permit No.00013A for the Regal Mine. Operating Permit No. 00013A that was issued by MDSL 

on April 22, 1977, incorrectly listed the number of acres associated with the area of 

disturbance. In August 1992, MDSL approved Amendment 001 Operating Permit No. 00013A to 

adjust the acreage of disturbance (the addition of an omitted 27 acres). 

 

Amendment 002 to Operating Permit No. 00013A was issued in April 1993 and added 4.9 acres 

of disturbance to the mine operation. Amendment 003 was approved in 1992 and Operating 

Permits No. 00013 and 00013A were consolidated to manage the permits. In 1996, Regal Mine  

 



 

 

 

Figure 1.3-1 
Project Location, No Action Permit Boundary, and Proposed Action Permit Boundary for the Barretts Minerals  

Amendment 006 Application 
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completed a minor Amendment Application to Operating Permit No. 00013 to consolidate 

previously permitted areas as well as documenting items such as Plan of Operations, 

reclamation plans, and permit stipulations. 

 

Amendment 004 was issued in 2001 and included expanding the pit to the north, revising the 

WRDF design (i.e., increasing the footprint and reducing the height of the facility), and 

implementing a pit dewatering system. Amendment 004 added 63 acres of new disturbance 

and 13 acres of new permit area. 

 

Minor Revision 05-001 was approved on July 8, 2005, and consisted of a 6.5-acre ore stockpile 

and transfer site located on private land approximately 4.5 miles northwest of the Regal Mine 

on Sweetwater Road. The infiltration testing for water disposal via infiltration galleries was 

approved by DEQ as Minor Revision 05-002 to the operating permit in 2005. 

 

Amendment 005, authorized in 2007, consisted of expanding the WRDF (from 63.3 acres to 

123.3 acres) and implementing a revised pit dewatering plan in drainages near the mine for 

disposing pit water. Amendment 005 also included permanently realigning the Sweetwater 

Road through the mine site as stipulated in Amendment 004. 

 

Minor Revision 15-001 (approved in February 2015) reclassified a monitoring well as a 

dewatering well. Minor Revision 15-002 (approved in May 2015) established two new 

dewatering wells along the east highwall outside the rim of the pit. All three of these 

dewatering wells discharge to an Underground Injection Control Class V injection well 

downgradient from the pit. The Environmental Protection Agency approved the UIC well on 

April 1, 2015. Minor Revision 16-001 allowed for installing four additional monitoring wells, and 

Minor Revision 16-002 allowed for placing a temporary pipeline in Hoffman Creek channel to 

temporarily route surface flow through a pipeline (corrugated plastic pipe laid in existing 

channel) around the mine pit area to reduce surface flow losses. 

 

BMI applied for Amendment 006 to DEQ on March 29, 2018; responded to DEQ comments on 

June 27, 2018, November 13, 2018, and January 17, 2019; and submitted application revisions 

on March 18, 2019, and September 27, 2019. 

1.4 SCOPE OF THE DOCUMENT 
This EIS describes the potential direct, secondary, and cumulative environmental impacts that 

could result from the No Action Alternative, Proposed Action, and Agency Modified Alternative 

(AMA) considered in detail. The geographic scope of this EIS covers the lands within the 

amendment permit area and new disturbance areas within the existing permit boundary. 
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This document is organized into the following seven chapters: 

¶ Chapter 1. Purpose and Need: Chapter 1 includes information about the Project and the 

purpose of and need for the Project. This chapter also summarizes how DEQ informed 

the public of the Project and how the public responded. 

¶ Chapter 2. Description of Alternatives: Chapter 2 provides a detailed description of the 

No Action Alternative, Proposed Action, and WRDF Grading and Mosaic Vegetation 

Alternative considered in detail. These alternatives were developed based on key issues 

raised by the public and, as required by MEPA, in consultation with BMI. 

¶ Chapter 3. Affected Environment and Environmental Consequences: Chapter 3 describes 

in detail the current environment and the potential direct and secondary impacts that 

result from the No Action Alternative, the Proposed Action, and the WRDF Grading and 

Mosaic Vegetation Alternative considered. This analysis is organized by resource. 

¶ Chapter 4. Cumulative Impacts, Unavoidable Adverse Impacts, Irreversible and 

Irretrievable Commitments of Resources: Chapter 4 describes the cumulative impacts of 

present and future actions in the area as well as summarizes unavoidable, irreversible 

and irretrievable, and secondary impacts. 

¶ Chapter 5. Comparison of Alternatives: Chapter 5 provides a summary comparison of 

the No Action Alternative, Proposed Action, and AMA. 

¶ Chapter 6. Consultation and Coordination: Chapter 6 provides a listing of agencies, 

groups, or individuals who were contacted or who contributed information. 

¶ Chapter 7. List of Preparers: Chapter 7 provides a list of preparers for the EIS. 

¶ Chapter 8. Response to Comments: Chapter 8 provides a response to comments 

obtained on the Draft EIS. 

¶ Chapter 9. References: Chapter 9 provides a list of the source materials that were used 

in preparing the EIS. 

Appendices: The following appendices provide detailed information to support the analyses 

presented in the EIS: 

¶ Appendix A. Technical Memorandum 1: Barretts Regal Mine Project ς Partial Pit Backfill 

Evaluation 

¶ Appendix B. Technical Memorandum 2: Barretts Regal Mine Project ς Water Rights 

Assessment 

¶ Appendix C. Technical Memorandum 3: Barretts Regal Mine Project ςGround Water 

Model and Creek Design Assessment 
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1.5 AGENCY ROLES AND RESPONSIBILITIES 
DEQ is the agency responsible for administrating the MMRA and the administrative rules 

adopted to implement the MMRA. DEQ is responsible for issuing and amending mine operating 

permits under the MMRA. This EIS is being prepared to provide a comprehensive analysis of 

potential environmental impacts of the Project. Before the expansion project could begin, other 

permits, licenses, or approvals may be required from federal, state, and local agencies. 

1.5.1 State Agencies 

The state agencies listed in Table 1.5-1 have relevant permits or reviews that would potentially 

be required for the Project. County permits or approvals are not required for the Project. 

Table 1.5-1 
Regulatory Authority and Responsibilities of State Agencies Related to the Barretts Minerals 

Permit Amendment 

Potential Permits or Reviews 
Required (Statutory Reference) 

Purpose 

Montana Department of Environmental Quality 

Montana Environmental Policy 
Act, Analysis of Impacts (Title 75, 
chapter 1, parts 1 through 3, 
MCA) 

MEPA requires that DEQ prepare an EIS before taking 
state action for any projects that significantly affect 
the quality of the human environment. 

Metal Mine Reclamation Act, 
Operating and Reclamation Plans 
(Title 82, chapter 4, part 3, MCA) 

Mining must comply with state environmental laws 
and administrative rules. The MMRA established 
reclamation standards for lands that are disturbed by 
mining and generally require that the lands be 
reclaimed to comparable stability and utility as that of 
adjacent areas. Reclamation must provide sufficient 
measures to ensure public safety and prevent air or 
water pollution and adjacent land degradation. 

Montana Water Quality Act, 
Montana Pollutant Discharge 
Elimination System (MPDES)  
(Title 75, chapter 5, MCA) 

MPDES establishes effluent limits and treatment 
standards and regulates point-source discharges of 
pollutants into state surface waters or to ground 
water hydrologically connected to state surface 
waters through MPDES permits. State water quality 
standards, including nondegradation standards, 
specify the allowable changes in surface water or 
ground water quality. An MPDES permit may also 
authorize discharges of construction storm water and 
would require developing a Storm Water Pollution 
Prevention Plan. 
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Potential Permits or Reviews 
Required (Statutory Reference) 

Purpose 

Montana Water Quality Act, 
Section 401 Certification (Title 75, 
chapter 5, part 4,MCA) 

Federal permits related to discharges to state waters 
must obtain certification from the state that 
discharges comply with state water quality standards. 
On February 27, 2018, DEQ certified that the Project 
would not violate water quality standards under 
Section 401. 

Clean Air Act of Montana, Air 
Quality Permit (Title 75, chapter 2, 
parts 1 through 4, MCA) 

An Air Quality Permit is required for constructing, 
installing, and operating facilities and equipment that 
may cause or contribute to air pollution. Air Quality 
Permit #3086-01 for the Regal Mine was approved 
December 28, 2010. 

Montana Hazardous Waste Act 
(Title 75, chapter 10, part 4, MCA)  

The act regulates the management of hazardous 
waste in Montana, including storage and disposal. 

Montana State Historic Preservation Office 

NA 

The State Historic Preservation Office (SHPO) advises 
state agencies when a project could affect cultural 
resources that are eligible or potentially eligible for 
the National Register of Historic Places. Sites that are 
eligible or potentially eligible to the National Register 
of Historic Places are considered historic properties. 
After consultation, SHPO may concur if the Project 
could have (1) no impact; (2) no adverse impact; or 
(3) adverse impact on historic properties. If SHPO does 
ƴƻǘ ŎƻƴŎǳǊ ǿƛǘƘ 59vΩǎ determination, then DEQ may 
request BMI to conduct additional cultural work. If 
SHPO concurs that the Project would have no impact 
or no adverse impact, then the Project could move 
forward. If DEQ determines and SHPO concurs that the 
Project could have adverse impacts on historic 
properties, then DEQ would request BMI to 
implement protection, mitigation, and monitoring as 
approved by SHPO. 

Montana Sage Grouse Habitat Conservation Program 

Executive Order 12-2015 and 21-
2015 

The Montana Sage Grouse Habitat Conservation 
Program works to sustain viable sage-grouse 
populations and conserve habitat. The executive order 
provides for conservation, regulatory protection, and 
management of sage-grouse in Montana, particularly 
in Core Areas. 
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Potential Permits or Reviews 
Required (Statutory Reference) 

Purpose 

Montana Department of Natural Resources & Conservation 

Montana Water Use Act (Title 85, 
chapter 2, parts 1 through 4, 
MCA) 

Surface water or ground water use is controlled 
ǘƘǊƻǳƎƘ ƛǎǎǳŀƴŎŜ ƻŦ ǿŀǘŜǊ ǊƛƎƘǘǎΦ .aLΩǎ ǘǿƻ ŀŎǘƛǾŜ 
water rights are Groundwater Certificate Nos. 41B 
86002-00 and 41B 30047773; these water rights are 
permitted for use as dust control and vehicle cleaning. 
A new or amended water right would be required to 
provide potable water for use at the mine.  

(§ 85-2-102(4), et. seq., MCA) 

Montana Water Law requires a water right whenever 
an action involves diverting water from its source for a 
beneficial use or when one wishes to protect a 
quantity of water in the source for a beneficial use. 
Pumping ground water away from a mining site and 
returning it to a specific location for the express 
purpose of providing flow augmentation in nearby 
creeks and/or ground water sources is a beneficial use 
of water and requires a water right. 

Montana Natural Streambed and 
Land Preservation Act (310 Law) 
(Title 75, chapter 7, part 1, MCA) 

As part of the joint application for proposed work in 
aƻƴǘŀƴŀΩǎ ǎǘǊŜŀƳǎΣ ǿŜǘƭŀƴŘǎΣ ŦƭƻƻŘǇƭŀƛƴǎΣ ŀƴŘ ƻǘƘŜǊ 
waterbodies, a 310 permit is required from the local 
conservation district. The Ruby Valley Conservation 
District approved a 310 permit on March 7, 2018. 

NA = not applicable. 

1.5.2 Other Agency Roles 

The permit required by the U.S. Army Corps of Engineers (USACE) is listed in Table 1.5-2, which 

has been obtained. 
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Table 1.5-2 
Federal Agencies ς Potential Requirements 

Potential Permits or Reviews 
Required (Statutory Reference) 

Purpose 

U.S. Army Corps of Engineers (USACE) 

Clean Water Act, Section 404 
Permit (33 USC § 1344) 
Permit No. NWO-2013-01385-
MTH 

The USACE has responsibilities under Section 404 of the 
Clean Water Act and the authority to take reasonable 
measures to inspect Section 404-permitted activities. 
Construction of certain Project facilities in Waters of the 
United States, including wetlands and special aquatic 
sites, would constitute disposing dredged or fill 
materials. The USACE also requires Section 401 
certification from DEQ (see Table 1.5-1). BMI submitted 
a Section 404 permit application to the USACE for the 
Project for impacts to Hoffman Spring Creek, Hoffman 
Creek, and adjacent wetlands. The USACE issued a 
Department of the Army permit (NWO-2015- 00766-
MTH) for discharging fill into Waters of the United States 
on July 3, 2018. 

1.6 PUBLIC INVOLVEMENT AND SCOPING 
hƴ aŀȅ оΣ нлмфΣ 59v ƛǎǎǳŜŘ ŀ ǇǊŜǎǎ ǊŜƭŜŀǎŜ ǎǘŀǘƛƴƎ ǘƘŀǘ .aLΩǎ !ƳŜƴŘƳŜƴǘ !ǇǇƭƛŎŀǘƛƻƴ ǿŀǎ 

complete and the environmental review was set to begin (DEQ 2019a). The press release 

disclosed the time and location of the public scoping meeting, as well as information regarding 

the EIS and permit application. The press release requested public comment on the Project 

until June 3, 2019. 

 

DEQ prepared a legal notice for the public scoping meeting. In addition to providing information 

about the public meeting, the notice described the purpose of the scoping meeting, provided a 

web link to access the permit application, and identified methods to submit EIS scoping 

comments. The notice was published in the Dillon Tribute (a weekly newspaper) on May 4, 11, 

18, and 25, 2019, and June 2, 2019. 

 

DEQ established a public comment scoping period from May 3, 2019, to June 3, 2019 (i.e., 

32 calendar days). During this time, DEQ received written and oral comments from the public 

that were submitted via email, mail, or public meetings. On May 16, 2019, a public meeting was 

held at the Beaverhead County High School in Dillon, Montana.  
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1.7 ISSUES OF CONCERN 
Based on comments received during the public scoping process, DEQ prepared a Scoping 

Report that included a summary of all comments received (organized by issue). 

Substantive comments pertained to the analysis and contained information or suggestions to 

be carried forward into the alternative development process. DEQ identified four topic issues to 

be considered in more detail in the EIS that are briefly discussed in the following sections. 

1.7.1 Cultural Resources  

The EIS should evaluate cultural and archaeological resources that could be affected by the 

Project. This issue is discussed in Section 3.2, Cultural Resources. 

1.7.2 Ground Water  

The EIS should review the impacts to ground water levels from pit dewatering. This issue is 

discussed in Section 3.4, Ground Water Hydrology. 

1.7.3 Surface Water  

The 9L{ ǎƘƻǳƭŘ ŜȄŀƳƛƴŜ ǘƘŜ tǊƻƧŜŎǘΩǎ ƛƳǇŀŎǘǎ ǘƻ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŦƭƻǿΦ ¢Ƙƛǎ ƛǎǎǳŜ ƛǎ ŘƛǎŎǳǎǎŜŘ ƛƴ 

Section 3.5, Surface Water Hydrology. 

1.7.4 Water Rights  

¢ƘŜ 9L{ ǎƘƻǳƭŘ ŜǾŀƭǳŀǘŜ ǘƘŜ tǊƻƧŜŎǘΩǎ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻƴ ǿŀǘŜǊ ǊƛƎƘǘǎΦ ¢Ƙƛǎ ƛǎǎǳŜ ƛǎ ŘƛǎŎǳǎǎŜŘ ƛƴ 

Section 3.6, Water Rights. 
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2.0 DESCRIPTION OF ALTERNATIVES 

This chapter describes the alternatives that were evaluated in the environmental review, the 

alternative screening process, and the rationale for alternatives considered but not analyzed in 

detail. 

2.1 DEVELOPMENT OF ALTERNATIVES 
This section describes the process and outcomes of considering reasonable alternatives to the 

Project. Alternatives with different processes or designs that could potentially minimize the 

environmental impacts of the Project may be included. 
 

To be considered for further analysis, each potential alternative had to meet the purpose and 

need of accessing additional ore by increasing the pit size as well as increasing the storage 

capacity of the waste rock disposal facility (WRDF). Under the Montana Environmental Policy 

Act (MEPA), an alternative must be reasonable in that it is (1) achievable under current 

technology, (2) economically feasible as determined solely by the economic viability for similar 

projects having similar conditions and physical locations, and (3) determined without regard to 

the economic strength of the specific project sponsor (§ 75-1-201, (1)(b)(iv)(C)(I), Montana 

Code Annotated [MCA]). Alternatives may include design parameters, mitigation, or controls 

other than those incorporated into a Proposed Action by an applicant or by Department of 

Environmental Quality (DEQ) before preparing an Environmental Assessment or draft 

Environmental Impact Statement (EIS) (Administrative Rules of Montana 17.4.603(2)(a)(ii)). An 

alternatives analysis for a project that is not a state-sponsored project does not include an 

alternative facility or an analysis of alternatives to the proposed project itself (§ 75-1-220(1), 

MCA). 
 

MEPA requires the analysis of environmental impacts of the Proposed Action, a range of 

reasonable alternatives, and the No Action Alternative. Potential alternatives were identified 

ŀƴŘ ŘŜǾŜƭƻǇŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ !ƳŜƴŘƳŜƴǘ !ǇǇƭƛŎŀǘƛƻƴ ƛƴŎƭǳŘƛƴƎ 59vΩǎ ŎƻƳƳŜƴǘǎΣ ƛƴǘŜǊƴŀƭ 59v 

deliberations and analysis of technical documents (e.g., technical memoranda in Appendices A 

through C), and public scoping comments. During an initial review of the application, DEQ 

conducted an environmental analysis and considered and dismissed several alternatives that 

either had greater impacts to the human environment than the Proposed Action, would not 

meet the purpose and need, or did not meet the reasonableness criteria. These alternatives are 

summarized in Section 2.6, Alternatives Considered but Dismissed From Further Analysis. 

2.2 NO ACTION ALTERNATIVE: EXISTING PERMIT 
The No Action Alternative compares environmental conditions with the proposal and 

establishes a baseline for evaluating the Proposed Action and other alternatives. MEPA requires 

that the No Action Alternative be considered, even if it fails to meet the purpose and need or 

would not be able to satisfy environmental permitting standards. 
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2.2.1 No Action Overview  

Under the No Action Alternative, Barretts Minerals, Inc. (BMI) would continue to operate under 

its existing operating permit that would allow mining operations to continue through 2021. 

Mining would be limited to the current permit (i.e., Operating Permit No. 00013) and the 

associated amendments, modifications, and revisions. The operating permit and amendments 

are summarized in Section 1.3, Project Location and History. 

2.2.2 Permit Boundary and Description of Disturbed Areas  

The permit boundary for the currently permitted Operating Permit No. 00013 is shown on 

Figures 1.3-1 and 2.2-1. The current permitted boundary encompasses 243.2 acres located in 

portions of Sections 2 and 3 of Township 8 South, Range 7 West, and Sections 20, 34, and 35 of 

Township 7 South, Range 7 West, Montana Meridian. Operating Permit 00013 includes 6.5 

acres for the ore transfer site located in Section 20, Township 7 South, Range 7 West 

(approximately 4.5 miles northwest of the Regal Mine). 

 

 

Figure 2.2-1 
Existing Site Facilities 
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Under the No Action Alternative, no acreage would be disturbed outside of the current 

permitted area; the pit and WRDF would not be increased outside of the current permitted size. 

Currently permitted disturbance acreage is shown in Table 2.2-1 (BMI 2019a). 

Table 2.2-1 
Acreages Associated With Barretts Minerals Currently Permitted Operations 

Location or Facility 
No Action 

Permitted Disturbance 
(Acres) 

Open Pit 36.6 

Waste Rock Disposal Facility 123.3 

Soil Stockpiles 11.7 

Haul and Access Roads 3.4 

Mine Office and Support Facilities 1.7 

Ore Transfer Site 6.5 

Infiltration Trenches, Wells, Pipelines 6.7 

Miscellaneous Disturbancesa 0 

Temporary Reclamation/Revegetated Soil Stockpilesb 0 

Total Currently Permitted Disturbance 189.9 

Source: BMI (2019a) 
a Includes miscellaneous disturbances from last 12 months 
b Areas reclaimed/revegetated but not released from bond. 

 

The permitted disturbance is 189.9 acres. As of May 2017, approximately 162 acres have been 

disturbed. The WRDF has a permitted size of 123.3 acres, of which 65.2 acres have been 

disturbed as of May 2017 (BMI 2019a). 
 

Under the No Action Alternative, no changes would occur to the associated facilities permitted 

under Operating Permit No. 00013. The current mine facilities at the Regal Mine are shown on 

Figure 2.2-1 and summarized in the following text. Mining operations under the No Action 

Alternative would likely continue through 2021 and mine capacity, design, and processes would 

be limited to the current permit. 

2.2.3 Mine Pit and Operations  

Talc ore occurs as lenses and tabular veins that strikes east and west, and dips to the north 

along the contact between the lower schist and overlying dolomitic marble. Waste rock at the 

Regal Mine includes dolomitic marble, amphibolite, diabase dikes, schist, and gneiss. Mining at 

the Regal Mine uses a conventional open pit method that consists of drilling, blasting, loading, 

and hauling. Mining equipment includes 50-ton haul trucks, dozers, grader, loader, water truck 
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for dust control, lubricant truck for servicing, and light duty vehicles. Drilling is conducted to 

prepare 30-foot benches for blasting with an emulsion-type explosive. To minimize fines, ore is 

normally mined using an excavator, loader, and/or shovel; if required, minimal explosive 

charges are used. Annual ore production of approximately 200,000 tons would continue 

through 2021 (BMI 2019a). 

 

The open pit encompasses approximately 38 acres along the eastern edge of the mine permit 

boundary (Figure 2.2-1). The permitted pit design is 450 feet deep with a pit-bottom elevation 

of approximately 6,080 feet and a rim elevation of 6,530 feet. The mine pit is constructed using 

double benching, which leaves a 27-foot-wide catch bench at 60-foot intervals or every two 

30-foot-high production bench. The 60-foot-wide pit access ramp is located on the north wall of 

the pit and has an 8 percent grade. The access ramp at the bottom benches is a single-lane, 

35-foot-wide road with a 10 percent grade. 

2.2.4 Waste Rock Disposal Facility  

Overburden and waste rock are transported from the mine pit to the WRDF (Figure 2.2-1). The 

facility is constructed with a combination of valley/side hill fill by end dumping in a single lift 

(Hydrometrics, Inc. 1996). The WRDF is permitted for up to 123.3 acres of disturbance, and as 

of May 2017, the facility consisted of 65.2 disturbed acres. The permitted WRDF design has a 

flat top at an elevation of approximately 6,475 feet and is approximately 200 feet high. 

2.2.5 Water Management System  

Water management at the Regal Mine includes means for capturing, handling, and disposing of 

water. Infiltration features, wells, and pipelines make up approximately 1.6 acres of disturbance 

(as of May 2017). 

 Dewatering Well System 

Ground water is captured by six dewatering wells located around the perimeter of the mine pit. 

In 2016, dewatering wells pumped a total of 135 gallons per minute (gpm) on a year-round 

basis to keep the water level below the bottom of the pit (Hydrometrics, Inc. 2019a). Two wells 

(RMG-1 and RMG-3) are used for dust suppression; water rights from these wells restrict 

maximum volume to a combined 10.53 acre-feet (ac-ft) per year and a maximum flow rate of 

55 gpm (BMI 2019). BMI submitted an application to DNRC to increase the appropriation on 

well RMG-3 to 10 ac-ft  per year, which would increase the combined total appropriation from 

the two wells to 19.67 ac-ft per year and a maximum combined extraction rate of 70 gpm 

(BMI 2019a) (BMI 2019d).  
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 Pit Sump 

A pit-bottom sump pump captures ground water and storm water at a rate of approximately 

8 gpm (Hydrometrics, Inc. 2019b). Nitrate concentrations in the pit sump water have averaged 

3.66 milligrams per liter since 2014. This concentration is below the allowable ground water 

discharge criteria of 7.5 milligrams per liter for nitrate, and when comingled with dewatering 

well water, is further diluted before being discharged. 

 Infiltration Galleries 

Water collected during pit dewatering flows through piping and is released to two existing 

infiltration basins (IF-1 and IF-2) (Figure 2.2-1). Infiltration basins (also referred to as infiltration 

ponds, infiltration trenches, or infiltration galleries within the Amendment Application) are 

structures that allow water to infiltrate or seep back into the underlying soil and ground water. 

IF-1 is used to reinject ground water into the subsurface in the Carter Creek drainage. In 2016, 

the injection rates into IF-1 and IF-2 were 70 and 16 gpm, respectively (Hydrometrics, Inc. 

2019a). 

 Underground Injection Control Well 

The U.S. Environmental Protection Agency approved an Underground Injection Control (UIC) 

well at the Regal Mine in 2015. A UIC well operates like a water well but in reverse (i.e., 

pumping water into the ground rather than out). The UIC well is located downgradient of the 

pit and adjacent to Hoffman Creek. The well reinjects water (from pit dewatering well water) 

and provides recharge to the alluvium below the pond on Hoffman Creek. The UIC well is 

designed to inject up to 120 gpm (Hydrometrics, Inc. 2019a). The injection rate in 2016 was 93 

gpm. 

 Hoffman Spring Creek and Hoffman Creek 

Alluvial ground water seeping into the pit resulted in measurable reduced flow in Hoffman 

Creek. Current flow mitigation is achieved by using a temporary pipeline that is laid in the 

channel of Hoffman Creek as approved in Minor Revision 16-002. 

2.2.6 Soil Salvage and Stockpiles 

Soil or growth media material is salvaged from slopes with less than 50 percent grade. The 

uppermost foot of soil is stockpiled separately from the subsoil and coarse fragments. 

Stockpiles are seeded to minimize erosion and runoff. Based on 2017 data, the site currently 

has 13.2 acres of disturbance for soil stockpiles and an additional 15.8 acres that are described 

as temporarily reclaimed soil stockpiles. Existing stockpiles cover approximately 29 acres and 

contain approximately 287,155 cubic yards (yd3). Existing stockpiles are sufficient to meet 

reclamation requirements (BMI 2019a). Stockpiles are located between the mine pit and the 

WRDF, as shown on Figure 2.2-1. 
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2.2.7 Transportation, Haul, and Access Roads  

Access to the mine occurs via Sweetwater Road, which is a public gravel road that passes 

through the mine permit boundary between the pit and the WRDF. Sweetwater Road passes 

through an underpass culvert with haul traffic from the pit to the waste dump passing 

overhead. 

 

The haulage route from the mine uses Sweetwater Road. Ore is hauled in 50-ton trucks from 

the mine pit to an ore transfer station. The ore transfer site is located 4.5 miles northwest of 

the Regal Mine on Sweetwater Road; the site is 6.5 acres and owned and maintained by the ore 

haulage contractor. From the ore transfer site, talc ore is transported in 20-ton trucks ǘƻ .aLΩǎ 

ŜȄƛǎǘƛƴƎ Ƴƛƭƭ ŦŀŎƛƭƛǘȅΦ !ǘ ǘƘŜ ŎǳǊǊŜƴǘ ǇǊƻŘǳŎǘƛƻƴΣ Ƙŀǳƭ ǊŀǘŜǎ ŦǊƻƳ ǘƘŜ ƻǊŜ ǘǊŀƴǎŦŜǊ ǎǘŀǘƛƻƴ ǘƻ .aLΩǎ 

mill average 10 to 15 round trips per day (BMI 2019a). 

 

With the No Action Alternative, access roads and pit haul roads would continue to be 

maintained for safe conditions. Haul traffic would continue to occur 4 days per week, 9 to 

10 hours per day, approximately 200 days per year through 2021. 

2.2.8 Ore Processing 

.aLΩǎ Ƴƛƭƭ ƛǎ ƭƻŎŀǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭy 8 miles south of Dillon, MT. At the mill, talc is crushed, 

screened, and processed in wet or dry cycles before packaged for shipment via truck or rail. 

2.2.9 Workforce  

Under the No Action Alternative, workforce levels would be expected to remain the same and 

operations would continue into approximately 2021. Although ore reserves would support 

operations beyond 2021, the mine life would not be extended because additional pit 

disturbance and waste rock disposal capacity would not be available. The Regal Mine employs 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ мр ǎǘŀŦŦΣ ŀƴŘ ǘƘŜ ŎƻƴǘǊŀŎǘŜŘ ƘŀǳƭŜǊǎ ŜƳǇƭƻȅ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мн ǎǘŀŦŦΦ .aLΩǎ Ƴƛƭƭ 

employs 65 people; the mill is operated using source material talc from both the Regal Mine 

and the Treasure Mine (i.e., 60/40 split). 

2.2.10 Reclamation  

Information in this section regarding the existing reclamation plan for the current permitted 

mine operations for the Regal Mine (the No Action Alternative) is summarized from the Barretts 

Minerals, Inc. Life-of-Mine Expansion Plan Regal Mine, Madison County, Montana (RMA 2006). 

The existing permitted closure design is shown on Figure 2.2-2. 

 Pit Reclamation 

The pit reclamation plan includes a pit lake, retained highwalls, talus slopes, soil placement, and 

seeding select areas. At the time of Amendment No. 005, the pit lake was estimated to be at 
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23 acres in size with a lake elevation of approximately 6,380 feet (RMA 2006). Talus (or broken 

rock piles) would be generated using blasting or backfilling and placed in the pit on the 

southwestern side of the pit to enhance geotechnical stability. The final pit access ramp would 

be sloped at 8 percent in the zone of the pit lake water level to provide shallow water areas for 

aquatic habitat. Benches would be left in stable condition, topsoiled, and seeded. The pit would 

be surrounded by a 4-foot-high berm and 4.5-foot-high fence. 
 

 

Figure 2.2-2 
Permitted Postclosure Topography 

 Waste Rock Disposal Facility Reclamation 

The reclamation plan for the WRDF includes graded surfaces, topsoil, seeding, and erosion-

control measures. The reclaimed slopes would be graded to slopes less than 50 percent and 

blended with adjacent drainages and landforms. The WRDF would be reclaimed by adding 

24 inches of stockpiled soil to the top of the facility and slopes less than 33 percent. For slopes 

steeper than 33 percent, 12 inches of soil would be added. Drainages on the waste rock would 

be lined with rock to control erosion. 

 Reclamation of Other Disturbances 

Haul roads and the ore transfer site would be reclaimed with 24 inches of topsoil and 

revegetated. Sweetwater Road would remain as a public access road and the culvert would be 

removed. Pipeline corridors would be reclaimed immediately following construction and would 
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remain buried at closure. Infiltration galleries would be reclaimed. Dewatering wells and the 

UIC well would be properly plugged and abandoned. 

 Soils and Revegetation 

Before applying topsoil, areas with compacted soils would be ripped and graded. Reclamation 

soils would be applied evenly, and seeding would be conducted shortly following seedbed 

preparation. Fertilizer amendments, reseeding, or other measures would be used if needed. 

 

As of 2019, no areas within the Regal Mine have been released from reclamation bond. Under 

the No Action Alternative, no areas would be disturbed outside of the existing permit 

boundary; therefore, no additional reclamation planning or actions would be necessary other 

than what is currently permitted. 

2.3 PROPOSED ACTION 
BMI submitted an Amendment Application that proposes to enlarge the open pit and expand 

the WRDF to extend the life of the Regal Mine. The proposed amendment also proposes 

modifications to the ground water capture and infiltration system that would realign Hoffman 

Spring Creek and modify Hoffman Creek. 

2.3.1 Proposed Action Overview  

The Proposed Action would expand and deepen the mine pit, increase the size of the WRDF, 

ŀƴŘ ŜȄǇŀƴŘ ǘƘŜ ƳƛƴŜΩǎ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳΦ .aL ƛǎ ǎŜŜƪƛƴƎ ǘƻ ŀŘŘ мосΦф ŀŎǊŜǎ ǘƻ ǘƘŜ 

mine permit boundary to increase the size of the permit to approximately 380.1 acres and 

expand the open pit by almost 8.8 acres for a total pit area of 45.4 acres. As part of the 

expansion, the pit walls would be pushed back on the north and east sides and deepened to a 

final pit-bottom elevation of approximately 5,990 feet above mean sea level (i.e., 540 feet 

deep). BMI expects it would recover an additional 0.45 million yd3 of talc ore with the permit 

amendment and the proposed amendment would increase the size of the WRDF by 41.4 acres 

for a total area of 172 acres. The expansion would extend the life of the mine by approximately 

6 years. 

 

The Proposed Action would include seven new pit dewatering wells, a settling pond, and a new 

infiltration gallery (IF-3) to replace existing IF-2. Ground water would continue to be 

intercepted by the dewatering wells and diverted into the proposed infiltration pond. The 

infiltration gallery would be designed to accept a continuous flow of 500 gpm. 

The Proposed Action would include several modifications to Hoffman Spring Creek and 

Hoffman Creek. The expanded pit would intersect Hoffman Spring Creek and require 

approximately 730 feet of channel to be permanently relocated to the northeast. The new 

channel would be lined to prevent seepage, and changes would include an upstream catchment 
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basin and a downstream subsurface cutoff wall. Approximately 600 feet of Hoffman Creek 

would be sealed with bentonite clay. 

2.3.2 Expansion Boundary and Description of Disturbed Areas  

In total, the Proposed Action would expand the mine permit boundary by 136.9 acres, including 

31.0 acres to the east of the existing permit boundary to accommodate the proposed pit 

expansion and associated Hoffman Spring Creek realignment, and 105.9 acres to the west of 

the existing permit boundary to accommodate the expanded WRDF and new infiltration pond 

(IF-3). 

 

The Proposed Action would increase disturbance by 60.2 acres to a total of 250.1 acres and 

increase the total open pit by 8.8 acres. The WRDF would increase by 41.4 acres. Disturbance 

associated with water management would increase by 10 acres and includes a new infiltration 

gallery (IF-3), sedimentation pond (SED-1), new dewatering wells, new pipelines, and surface 

water runoff ditches and desilting basins below the WRDF. All of the soil stockpiles, haul and 

access roads, mine office and support facilities, and the ore transfer site are within the existing 

permit boundary and, therefore, do not contribute to new disturbances. 

 

Table 2.3-1 compares the acreage of disturbance components between the No Action 

Alternative and the Proposed Action. The change in permit boundary acreage does not directly 

equate to new disturbance, because some newly proposed disturbance occurs within the 

current mine permit boundary. A map of the Proposed Action site facilities is provided on 

Figure 2.3-1. 

2.3.3 Mine Pit and Operations  

The Proposed Action would increase the open pit size by 8.8 acres. Six acres would be located 

inside the current permit boundary and 2.8 acres would be located within the expansion 

boundary (Figure 2.3-1). Under the Proposed Action, the pit walls would be pushed back on the 

north and east sides. The mine pit would be deepened an additional 90 feet to a final pit-

bottom elevation of approximately 5,990 feet above mean sea level (i.e., 540 feet deep). The 

Proposed Action pit topography is shown on Figures 2.3-2 and 2.3-3. 

 

The premining water table elevation was approximately 6,360 feet and the proposed pit would 

extend approximately 370 feet into the local bedrock aquifer, as shown on Figure 2.3-3, which 

would require dewatering as described in Section 2.3.5, Water Management System. The 

proposed pit expansion includes realigning a portion of Hoffman Spring Creek located on the 

northeast side of the pit (see Section 2.3.6, Flow Augmentation). 
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Table 2.3-1 
Acreages Associated With Barretts Minerals Operations ς No Action Alternative and 

Proposed Action 

Location or Facility 
No Action Alternative 

(Acres) 
Proposed Action 

(Acres) 
Total 

(Acres) 

Open Pit 36.6 8.8 45.4  

WRDF 123.3 41.4 164.7 

Soil Stockpiles 11.7 0 11.7 

Haul and Access Roads 2.6 0 2.6 

Relocated Sweetwater Road 0.8 0 0.8 

Mine Office and Support 
Facilities 

1.7 0 1.7 

Ore Transfer Site 6.5 0 6.5 

Infiltration Trenches, Wells, 
Pipelines 

6.7 10 16.7 

Total Disturbance 189.9 60.2 250.1 

Permit Boundary 243.2 136.9 380.1 

 

Figure 2.3-1 
Proposed Action New and Expanded Site Facilities 
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Figure 2.3-2  
Proposed Action Pit Slope Design 

Mining methods and equipment would be the same as current operations described under the 

No Action Alternative (Section 2.2.3, Mine Pit and Operations). Benching and pit access design 

would be similar as the permitted pit. 

 

BMI expects it would recover 0.45 million yd3 of talc ore from the mine pit expansion. 

Approximately 8.3 million yd3 of waste rock would be extracted under the Proposed Action, 

including approximately 39,500 yd3 of potentially asbestiform rocks. Geology and geochemistry 

of ore, waste rock, and potentially asbestiform rocks are described in Section 3.3, Geology and 

Geochemistry. 
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Figure 2.3-3 
Proposed Action Pit Cross Section; Existing Mine Pit Profile Based on 2015 Topography (Cross-

Section Locations Shown on Figure 2.3-2) 

2.3.4 Waste Rock Disposal Facility  

The location of the WRDF and proposed final topography are shown on Figures 2.3-4 and 2.3-5. 

The WRDF would be expanded to the west and northwest of the currently permitted extent. 

The toe of the facility will be approximately 760 feet from Carter Creek. 

 

Under the Proposed Action, the size of the WRDF would be expanded by 41.4 acres, of which 

23.9 acres would be located within the expanded permit boundary (Figure 2.3-4). The proposed 

WRDF expansion would have a total designed capacity of up to 11.6 million yd3, although only 

approximately 8.3 million yd3 of waste rock would be placed in the WRDF expansion. 

 

Before expanding the WRDF, vegetation and soil would be removed and stockpiled. Waste rock 

disposal would occur by end dumping and dozer grading in lifts that range from 30 to 75 feet in 

height. The top elevation of the WRDF would be 6,480 feet with a maximum fill height of 

220 feet. The side slopes would be constructed at an angle of 2.5 horizontal to 1 vertical (2.5:1). 
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Figure 2.3-4 
Proposed Action Waste Rock Disposal Facility 

Approximately 7.3 acres would be disturbed as part of the storm water management system 

associated with the WRDF expansion. Diversion channels would be constructed with rock along 

the slopes to collect and divert runoff from the 100-year/24-hour design storm. Four desilting 

basins would be constructed below the downstream end of the diversion channels to reduce 

flow velocities and suspended sediment concentrations before releasing flow into natural 

drainages (Figure 2.3-4). The desilting basins would have capacity to accommodate a 

2-year/24-hr storm. 

2.3.5 Water Management System  

The Proposed Action would add seven new pit dewatering wells, a settling pond (SED-1), and a 

new infiltration gallery (IF-3) to replace IF-2. Ground water would continue to be intercepted by 

the dewatering wells and diverted into the proposed infiltration pond. 

 Dewatering Well System 

Under the Proposed Action, seven new dewatering wells would be installed to replace the 

existing dewatering wells. Three of the existing dewatering wells would become too shallow to 

draw down the water table and three wells would be removed as the pit is expanded. The 
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proposed well locations are shown on Figure 2.3-6. The new dewatering wells would extract a 

combined 595 gpm. 

 

 

Figure 2.3-5 
Proposed Action Waste Rock Disposal Facility Cross Section; Existing Mine Pit Profile Based on 

2015 Topography (Cross-Section Locations Shown on Figure 2.3-4) 

Existing wells RMG-1 and RMG-3, which are used for dust suppression, would continue to be 

used, though the wells would likely need to be deepened or replaced with another nearby well 

to continue to provide water. 

 Pit Sump 

Consistent with the No Action Alternative, water that reaches the bottom of the mine pit would 

be pumped out of the pit sump. The mine pit sump is excavated 10 to 15 feet below the bottom 

of the active pit and would be pumped using a submersible or self-priming pump. Because the 

mine pit will be deeper under the Proposed Action, flow to the pit sump would be greater 

(approximately 25 gpm). 
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Figure 2.3-6 
Current and Proposed Pit Dewatering and Infiltration Components 

 Infiltration Basins 

A new infiltration basin (IF-3) would be constructed and existing IF-2 would be closed and 

reclaimed. IF-3 would be located approximately 0.75 mile northwest of the mine pit (between 

the Hoffman Creek and Carter Creek watersheds) and downgradient to ensure that pumped 

ground water does not flow back into the pit. IF-3 would have a footprint of 0.4 acre, total 

depth of 6.8 feet, and design water storage depth of 4.8 feet (96,000 cubic feet [ft3]). The basin 

would be lined with a geotextile and rock and would accept a continuous flow up to 500 gpm. 

 

A new pipeline would be constructed along Sweetwater Road to route water to IF-3. The 

pipeline would be buried 5 feet below the ground surface to protect it from freezing and 

damage from mine equipment. The locations of existing and proposed infiltration basins, as 

well as a proposed new water pipeline, are shown on Figure 2.3-6. 



Final Environmental Impact Statement Chapter 2 

Barretts Minerals Regal Mine Project Description of Alternatives 

March 3, 2020 2-16 

 Underground Injection Control Well 

The existing UIC well is shown on Figure 2.3-6. Under the Proposed Action, this well would 

continue to inject water into the alluvium along Hoffman Creek during and after mining until 

flow augmentation of Hoffman Creek is no longer required. 

 Settling Pond 

The Proposed Action includes a new 1-acre settling pond (SED-1) located north of the mine pit 

(Figure 2.3-6). The settling pond would be constructed to accept up to 250 gpm with a hydraulic 

retention time of 18 hours and would be used to reduce suspended sediment concentrations in 

the pit sump water before being piped to IF-3. Based on an influent TSS value of 200 mg/L, the 

sediment pond would have a 1-year solids retention volume (4,860 cubic feet). 

2.3.6 Flow Augmentation  

Impacts to surface water flows in Hoffman Creek and Carter Creek are anticipated to occur as a 

result of pit dewatering. BMI would dispose of dewatering water during operations, and as a 

mitigation measure to ensure that beneficial use is supported and water rights are not 

negatively impacted, BMI would augment stream flow during the postclosure phase of the 

project. BMI would augment flow in Hoffman and Carter creeks as necessary in accordance with 

the nondegradation requirements under ARM 17.30.715(I)(a) and 82-4-355, MCA. 

 

During operations, Spring SP-1 would be impacted by dewatering, although discharge of 

dewatering water from one of the new dewatering wells or RMG-1 or RMG-3 would be 

discharged into a collection trap or pond at the head of the new portion of Hoffman Spring 

Creek near SP-1. 

 

Following the end of pit dewatering, flow augmentation may be required in Hoffman and Carter 

creeks. Water for augmentation would be pumped from wells RMG-1 and/or RMG-3; the 

calculated volume of water needed for flow augmentation is 10.81 acre-feet per year. 

 

Flow augmentation of Carter Creek would be accomplished by recharging the alluvium 

associated with IF-1 at rates ranging from 1.4 to 2.9 gpm for the period of December through 

February. For Hoffman Creek, the UIC well could be used to inject water into the alluvium; 

estimated flow augmentation rates range from 5.6 to 29 gpm for Hoffman Creek for the period 

between August and March. The ground water modeling results predict that flow augmentation 

may be required for 15 years on Carter Creek and 65 years on Hoffman Creek [Hydrometrics, 

Inc. 2019c]. Flow augmentation infrastructure would remain in place for a minimum of 5 years 

following cessation of active mine operations and until sufficient flow conditions are 

reestablished to meet regulatory criteria. 



Final Environmental Impact Statement Chapter 2 

Barretts Minerals Regal Mine Project Description of Alternatives 

March 3, 2020 2-17 

2.3.7 Modifications to Hoffman Spring Creek and Hoffman Creek  

The proposed mine pit expansion and associated safety bench and pit berm would extend into 

a portion of a tributary to Hoffman Creek, which is referred to as Hoffman Spring Creek. 

Hoffman Spring Creek is a spring-fed tributary with intermittent flow. The Proposed Action 

stream design was based on an iterative process between BMI, DEQ, U.S. Army Corps of 

Engineers (USACE), and Madison County Conservation District. The Proposed Action would 

include several modifications to Hoffman Spring Creek and Hoffman Creek, as shown on 

Figure 2.3-7. 

 

Figure 2.3-7 
Proposed Action Hoffman Spring Creek Alterations 
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 Hoffman Spring Creek 

The expanded pit would intersect Hoffman Spring Creek and impact approximately 730 feet of 

channel to the northeast of the mine pit. Approximately 530 feet of channel would be removed 

and reconstructed on a safety bench located at the top of the proposed pit expansion highwall. 

The cut slope into the eastern side of the channel is steep with a slope of 0.5 horizontal to 

1 vertical (0.5:1). The new channel segment would be lined with 100 mil (i.e., 0.1 inch) thick, 

high-density polyethylene and geoweb to prevent infiltration. The channel is designed to 

convey flow from a 100-year/24-hr storm event, and the rock armoring would withstand flow 

from a 10-yr/24-hr storm event. 

 

The Proposed Action would also include an upstream pond to collect natural flow, direct water 

into the realigned channel, and provide water for livestock (Figure 2.3-7). Two subsurface cut 

off walls would be constructed to direct shallow alluvial ground water flow into the creeks; one 

wall would be located at the upstream side of the new catchment basin and the other at the 

upstream side of the confluence of Hoffman Creek and Hoffman Spring Creek. 

 Hoffman Creek 

To reduce surface water infiltration from Hoffman Creek into the bedrock and the Regal Mine 

pit, BMI proposes to seal approximately 600 feet of the Hoffman Creek channel. The channel 

sealing would involve removing rock and surface debris from the existing channel bed and 

bank, incorporating bentonite granules into the bed and bank, and replacing rock and surface 

debris with additional fascines (i.e., a bundle or sticks or other material used to strengthen a 

structure and reduce erosion) to capture suspended sediment. After the seal is completed, the 

corrugated piping would be removed to reestablish flow in the channel. The USACE approved 

ǘƘƛǎ ŎƘŀƴƴŜƭ ƳƻŘƛŦƛŎŀǘƛƻƴ ǳǎƛƴƎ ōŜƴǘƻƴƛǘŜ ƛƴ .aLΩǎ плп tŜǊƳƛǘ όплп tŜǊƳƛǘ bƻΦ b²h-2015-

00766-MTH) (USACE 2018). 

 Permitted Mitigation 

Mitigating impacts to Hoffman Spring Creek and Hoffman Creek are required as part of the 

Proposed Action under approved USACE 404 permit and DEQ 401 certification. This permit and 

certification include the following specific conditions: 

¶ Mitigating permanent stream and wetland impacts by purchasing credits from the 

Upper Missouri River Mitigation Bank; 

¶ Using best management practices to minimize turbidity, erosion, and other water 

quality impacts such as: 

ς Isolating in-water work areas to the maximum extent practicable; 

ς Implementing practical best management practices on disturbed banks and within 

waters to minimize turbidity during in-water work; 

ς Using clean fill material free of toxic materials in toxic amounts; 
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ς Stockpiling construction debris, excess sediment, and other waste material above 

the ordinary high water mark; 

ς Preventing contamination to any surface water by inspecting all equipment for 

petroleum leaks and repairing equipment and by fueling, operating, maintaining, 

and storing vehicles in upland areas that minimize disturbance to habitat; and 

ς Stabilizing and revegetating cut slopes adjacent to waterbodies for erosion 

prevention. 

2.3.8 Transportation, Haul, and Access Roads  

Under the Proposed Action, haul roads would be extended from the mine pit to the expanded 

WRDF and constructed within the footprint of the mine pit and the WRDF (Figure 2.3-1). Mine 

access and traffic, including ore transport, would be the same as the No Action Alternative 

(Section 2.2.7, Transportation, Haul, and Access Roads). 

2.3.9 Ore Processing 

Ore wƻǳƭŘ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ǇǊƻŎŜǎǎŜŘ ƻŦŦ ǎƛǘŜ ŀǘ .aLΩǎ ƳƛƭƭΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ bƻ !Ŏǘƛƻƴ 

Alternative (Section 2.2.8, Ore Processing). 

2.3.10 Workforce  

²ƻǊƪŦƻǊŎŜ ŀǘ ǘƘŜ wŜƎŀƭ aƛƴŜ ŀƴŘ .aLΩǎ Ƴƛƭƭ ǿƻǳƭŘ ōŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ ŎǳǊǊŜƴǘ ǿƻǊƪŦƻǊŎŜ 

described under the No Action Alternative (Section 2.2.9, Workforce). 

2.3.11 Reclamation  

Regal Mine reclamation under the Proposed Action would be similar to the No Action 

Alternative, but additional acreage would be incorporated that would include reclaiming new 

Proposed Action facilities (including the new infiltration gallery IF-3, sediment pond, diversion 

ditches, wells, and pipelines). With the exception of the lower lifts of the WRDF, the Proposed 

Action reclamation would begin at the end of mining and be completed within 2 years. 

 Pit Reclamation 

The expanded mine pit reclamation would to be similar to the No Action Alternative or 

currently permitted reclamation plan, but the final pit would be larger under the Proposed 

Action. At closure, the open pit would be 45.4 acres with a 27-acre pit lake. After mining and 

dewatering activities are completed, the pit would gradually fill with water. The pit lake is 

predicted to receive inflow from the ground water flow system as well as direct precipitation. 

Outflow would occur as downgradient ground water flow and evaporation. The pit lake would 

contain approximately 1.45 billion gallons (i.e., 4,460 acre-feet) of water and would be derived 

primarily from native ground water and to a lesser extent, direct precipitation. The ground 

water modeling predicts that water levels in the pit would achieve 90 percent recovery in 

approximately 39.3 years at the end of dewatering and reach an equilibrium elevation of 
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6,335 feet (or 25 feet below the premine potentiometric surface) approximately 115 years after 

the end of dewatering (Hydrometrics, Inc. 2019a). 

 

State requirements dictate that the highwalls of the pit be structurally competent. Waste rock 

and blasting would be used to create talus slopes on the southern and western pit edges. The 

final pit access ramp would extend from the rim of the pit to the pit lake and provide a point of 

egress for wildlife to exit the pit. Select pit benches and the access ramp that is projected to be 

above the pit lake elevation would be covered with 24 inches of soil or growth media and 

seeded. Similar to the No Action Alternative, the entire pit area would be fenced and a 4 feet 

high safety berm surrounding the pit would be soiled, seeded, and remain in place as a physical 

and visual barrier. Figure 2.3-8 shows the Proposed Action pit reclamation. 

 

 

Figure 2.3-8  
Proposed Action Final Pit Configuration 

 Waste Rock Disposal Facility Reclamation 

The Proposed Action design of the WRDF would consist of mixed slopes to restore a more 

natural-appearing landscape. Temporary drainage ditches consisting of gravel (2-in- to 8-in-

diameter rock approximately 12 inches deep) would be included to direct surface water flow off 

the face of the facility and would remain in place until vegetation is established and erosion 

control is no longer necessary. Reclaiming the lowermost lifts of the WRDF would be initiated in 
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the first growing season after the lift is constructed. The entire WRDF would be reclaimed 

within 2 years after mining is completed. Other aspects of reclamation of the WRDF, including 

soil thickness and seeding, would be the same as the No Action Alternative. The location and 

topography of the WRDF at closure is shown on Figures 2.3-4 and 2.3-5. 

 Reclamation of Other Disturbances 

Reclamation of other disturbances would be conducted in the same manner as the No Action 

Alternative and includes new Proposed Action facilities (SED-1, IF-3, dewatering wells, pipelines, 

and the storm water system). Components of the flow augmentation, system, including IF-1 

and the UIC well, would remain in place until sufficient natural flow on Hoffman Creek and 

Carter Creek supports their removal. 

 Soils and Revegetation 

Suitable soil would be salvaged from all Proposed Action disturbance areas with slopes less 

than 50 percent grade. A minimum of 20 inches of soil would be salvaged with the upper foot 

stockpiled separately from the subsoil as feasible. 

 

The mine site has an estimated 287,155 yd3 of soil stored in the stockpiles, and an additional 

274,508 yd3 of soil are yet to be salvaged from remaining disturbance areas under Amendment 

005 and the Proposed Action Amendment 006 (BMI 2019a). A combined total of 561,663 yd3 of 

soil would be available for reclamation (Table 2.3-2). Rock used for talus along the west and 

south pit slopes would be sourced from waste rock generated during the final phases of mining; 

the waste rock material would be temporarily stored adjacent to the pit rather than from older 

material in the WRDF. 

Table 2.3-2 
Volume of Soil Available for Reclamation 

Soil Source Location 
Area 

(Acres) 

Salvaged 
Thickness 

(Inches) 

Volume 
Available 

(yd3) 

Open Pit Expansion and Hoffman Spring Creek Channel 
Realignment 

8.8 20 23,567 

WRDF Expansion 41.4 20 110,875 

Ancillary Disturbances (infiltration galleries, 
sedimentation pond, pipelines, desilting basins) 

10 20 26,781 

WRDF Remaining Permitted Disturbance 42.3 20 113,285 

Total Volume From Proposed Amendment 006 and 
Remaining Under Amendment 005 

  274,508 

Existing Stockpiles   287,155 

Total Available   561,663 
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Site preparation, soil spreading, seedbed preparation, fertilizer, and reseeding would be 

conducted in the same manner as the No Action Alternative. Table 2.3-3 summarizes the 

volume of soil required to meet reclamation goals, with replacement thickness of 12 inches of 

soil along the sloped areas of the WRDF and 24 inches for all other areas. Approximately 

410,940 yd3 of soil are needed for reclamation; based on the available soil volume, an excess of 

soil should be available on site. 

Table 2.3-3 
Volume of Soil Required for Reclamation 

Mine Facility 
Area 

(Acres) 

Replacement 
Thickness 

(Inches) 

Volume 
Required 

(yd3) 

WRDF Flat Surfaces 52.9 24 170,690 

WRDF Slopes 88.7 12 143,102 

Open pit Accessible Benches 3.5 24 11,293 

Haul Road 3.4 24 10,970 

Ancillary Facilities 16.7 24 53,885 

Ore Transfer Site 6.5 24 21,000 

Total Required   410,940 

2.4 $%1ȭS PERMIT STIPULATIONS 
DEQ evaluated the addition of permit stipulations to address raptor and migratory bird impacts. 

A wildlife survey in 2016 noted the presence of a raptor nest between Hoffman Spring Creek 

and Hoffman Creek inside the proposed permit boundary but outside of proposed disturbance 

areas (Pfister 2019). Other migratory birds were also observed in and around the Proposed 

Action permit boundary. Area wildlife and analysis of impacts to wildlife are discussed in 

Section 3.14, Wildlife. 

 

With a history of nesting occurring near the proposed disturbance, mitigation of impacts to 

raptors and migratory birds is required. As a permit stipulation, a nest survey of the entire area 

of disturbance would be performed by a qualified biologist shortly before vegetation is cleared. 

If the nest that was originally discovered in 2016 or any other nests are observed within an area 

that would be disturbed, the nest can only be destroyed when the nest is inactive and outside 

of the active breeding season. The Migratory Bird Treaty Act does not prohibit the destruction 

of the nest if it is done when the nest is inactive. Nests located outside of the disturbance 

footprint could be left alone and the birds would either continue nesting in that area or find a 

new nesting location. 
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2.5 WASTE ROCK DISPOSAL FACILITY GRADING AND MOSAIC VEGETATION 

ALTERNATIVE 

2.5.1 Introduction to the Alterative  

The proposed reclamation design for the WRDF is described in the permit Amendment 

Application and Section 2.3.11.2, Waste Rock Disposal Facility Reclamation. In developing the 

Proposed Action, BMI consulted with neighboring landowners who indicated that the WRDF 

needed to stay out of the Carter Creek drainage and should better mimic natural land 

topography (Raffety 2019). The Proposed Action consists of mixed slopes to restore a more 

natural-appearing landscape and includes storm water collection channels and erosion-control 

measures that are to remain in place until vegetation is established. Based upon review of the 

Proposed Action and preliminary environmental impacts, the final reclamation design of the 

WRDF could be improved to reduce environmental impacts. Other than changes to the WRDF 

reclamation, all other aspects of this WRDF Grading and Mosaic Vegetation Alternative are the 

same as the Proposed Action. 

2.5.2 Alte rnative Components Different From the Proposed Action  

Under this alternative, WRDF reclamation would be modified to create a natural and stable 

geomorphic landform that recreates a natural drainage network. The top elevation and overall 

slope of the WRDF would also remain similar to the Proposed Action. To keep the same 

disturbance area size and location of the WRDF, and to modify the grading to replicate the 

original drainage density, storage capacity of the WRDF would be slightly reduced. Because the 

Proposed Action design of the WRDF has excess capacity, a minor reduction in design storage 

capacity would still allow the alternative WRDF to contain all of the waste rock generated from 

the expansion. 

 

The alternative geomorphic design would use the current WRDF configuration surface and 

incorporate micro-topography (i.e., small topographic changes) to create a drainage density 

that mimics the natural hydrologic balance. This design would better tie the WRDF into the 

existing topography in the area. This alternative design eliminates the planar and smooth slopes 

that are common in reclamation work in favor of a landform with swales and drainages that 

better mimic the natural landscape. The resulting post-reclamation landscape would be 

superior in terms of appearance and performance, with a more natural appearance that blends 

with the landscape. 

 

Topographic alterations of this alternative would include a series of natural drainageways, 

gullies, swales, and ridges approximately every 100 to 200 feet along the edge of the WRDF. 

The stepped terraces of the Proposed Action would be eliminated and smoothed. Construction 

of micro-topography could be aided by GPS machine guidance. 
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According to the Amendment Application, approximately 150,000 yd3 of excess soil would 

remain beyond what is needed for the Proposed Action reclamation plan (see Section 2.3.11.4, 

Soils and Revegetation). Soil replacement depths under the Proposed Action are 12 inches 

along the slopes of the WRDF. Under this Alternative, the minimum soil replacement depth on 

the slopes of the WRDF would still be 12 inches; however, the excess soil would be used to 

increase the topsoil thickness up to 24 inches in places. 

 

The WRDF Grading and Mosaic Vegetation Alternative design would allow the landform to 

convey storm water in a nonerosive, natural manner. The alternative design surface would be a 

stable, natural-acting, and generally maintenance-free surface that behaves more like a native 

surface in flood events. Erosion of reclaimed topsoil would be reduced, and slope stability 

would be increased without requiring long-term maintenance and repair. The final grading and 

reclamation would eliminate the need for more defined channels and some of the other 

erosion-control measures such as sediment-control logs, sediment fences, and rip rap that 

would be needed under the Proposed Action. The reclaimed WRDF runoff water quality would 

be more comparable to surrounding undisturbed lands. 

 

The WRDF Grading and Mosaic Vegetation Alternative would also create mosaic vegetation 

patterns to develop specifically tailored micro-environments or ecological niches for targeted 

plant species. The micro-environments that would be created would encourage growth of 

specific plant species and would encourage and promote greater biodiversity even within the 

permitted seed mixture. Vegetation diversity would be enhanced by the variations in sunlight, 

water infiltration, and topsoil thickness. Shrubs and species that require more water would be 

more likely to grow and thrive within swales and drainages. Vegetation diversity could also 

positively impact wildlife diversity. 

 

The modified design would optimize material placement in the WRDF during mining to 

accelerate the WRDF reclamation. The proposed natural grading would also lead to the overall 

reclamation success and bond release. 

2.6 ALTERNATIVES CONSIDERED BUT DISMISSED FROM DETAILED ANALYSIS 
Under MEPA, a reasonable alternative is one that is practical, achievable under current 

technology, and economically feasible. Economic feasibility is determined solely by the 

economic viability for similar projects having similar conditions and physical locations and 

determined without regard to the economic strength of the specific project sponsor (§ 75-1-

201(1)(b)(iv)(C)(I), MCA). Pursuant to § 75-1-ннлόмύΣ a/!Σ ŀƴ άŀƭǘŜǊƴŀǘƛǾŜ ŀƴŀƭȅǎƛǎέ ǳƴŘŜǊ a9t! 

does not include evaluating an alternative facility or an alternative to the proposed project 

itself. Any alternative under consideration must be able to meet the purpose and need of the 

Proposed Action. 
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During scoping, alternatives to the Proposed Action were suggested and discussed by DEQ 

agency representatives and BMI as required by MEPA. Alternatives covered in this section 

include alternatives or alternative components that were considered and eliminated from 

detailed study. For each alternative discussed, a synopsis of the changes proposed and a 

discussion of why the alternative or component was dismissed from further analysis are 

included. 

2.6.1 Connect Pit Lake to Hoffman Creek  

!ǎ ŘƻŎǳƳŜƴǘŜŘ ƛƴ .aLΩǎ aŀȅ нлмф άtǊƻƧŜŎǘ hǇǘƛƻƴǎ !ƴŀƭȅǎƛǎ wŜƎŀƭ aƛƴŜ 9ȄǇŀƴǎƛƻƴΣέ ƻƴŜ ƻŦ ǘƘŜ 

preliminary pit designs that was considered but dismissed involved a pit with a larger footprint 

and greater disturbance to the east toward Hoffman Creek (BMI 2019b). The preliminary and 

dismissed design would have enlarged the pit into the creek channel and routed Hoffman Creek 

and/or Hoffman Spring Creek flow into the pit; as the pit filled, it would eventually spill into 

Hoffman Creek. This considered alternative of connecting the pit lake to Hoffman Creek 

originated after DEQ reviewed this preliminary design; however, the pit design and creek 

modifications in the Proposed Action are not the same as in the preliminary designs. The results 

of geotechnical slope-stability analysis (Golder Associates Inc. 2016) allowed for a pit design 

with steeper pit slopes that decreased the disturbance footprint of the pit and increased the 

distance of the pit from Hoffman Creek. The Proposed Action, as presented in the permit 

Amendment Application, indicated that the predicted pit lake elevation (6,335 feet) would be 

approximately 40 feet lower in elevation than the elevation of Hoffman Creek and the rerouted 

Hoffman Spring Creek. At its closest point to the northeast rim of the pit, Hoffman Creek is 35 

ǘƻ пл ŦŜŜǘ ŦǊƻƳ ǘƘŜ ǇƛǘΩǎ ǊƛƳΦ 

 

If the pit lake were connected to the creek using the proposed pit layout, a waterfall would be 

created into the pit and result in a sink where surface water would enter the pit and not return 

to surface flow but, rather, enter the ground water flow system. This was not the intention of 

either the preliminary design plan or the Proposed Action design. Eliminating the flow in 

Hoffman Creek and/or Hoffman Spring Creek at the site of the pit would negatively impact 

downstream surface water flow and water rights. In addition to flows and water rights 

concerns, if Hoffman Spring Creek is not realigned but is allowed to flow directly into the pit 

instead, a quantifiable loss of stream channel length would result and its associated riparian 

and wetland area. Riparian and wetland areas improve water quality by filtering nutrients and 

sediment and provide habitat for aquatic and terrestrial life. Furthermore, routing surface 

water into the pit would impose a discontinuity in habitat for species that rely upon riparian 

habitat. 
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2.6.2 Stream Diversion Construction Alterations  

A description of changes to streams as part of the Proposed Action are described in 

Section 2.3.7, Modifications to Hoffman Spring Creek and Hoffman Creek. An analysis of the 

Proposed Action stream diversion designs and proposed construction for Hoffman Spring Creek 

and Hoffman Creek were performed to determine the design adequacy to limit environmental 

impact and produce a stable hydrologic system (Appendix B). The review included a list of 

design enhancements that could be constructed. Such potential design enhancements could 

include woody revegetation and stream drop structures. DEQ determined that those 

enhancements would not substantially reduce the environmental impact of the Proposed 

Action realignment of Hoffman Spring Creek and modifications of Hoffman Creek. The USACE; 

the local conservation district; and Montana Fish, Wildlife, and Parks have permitted the 

proposed work in Hoffman Spring Creek and Hoffman Creek. 

 

In summary, this alternative was dismissed because the Proposed Action in comparison was 

adequate and the alternative did not substantially lessen potential negative impacts for the 

following reasons: 

¶ The proposed floodplain section appears appropriately sized to achieve conveyance of 

the estimated 100-year peak discharge on Hoffman Spring Creek. 

¶ The proposed construction of Hoffman Spring Creek includes dimensions that are large 

enough for locating the high-density polyethylene, 100-mil liner to reduce infiltration 

into the pit, bounding fabric to protect against bank damage, geotextile to provide long-

term channel stability and prevent significant scouring of the stream bed, and 

revegetation of grasses and shrubs to enhance stability. 

¶ The sinuous design of the stream bed within the realignment corridor would help 

reduce the water velocity and erosion. 

2.6.3 Partial Pit Backfill  

The Metal Mine Reclamation Act requires that reclamation of mine pits must ensure that the 

highwalls are structurally stable, that the pit area will be useful to humans and the surrounding 

natural system to the extent feasible, that the pit area blends in appearance with its 

surroundings to the extent feasible, and that objectionable effluents that might form in the pit 

must be controlled (§ 82-4-336(9), MCA). Three backfill reclamation alternatives were 

considered but eliminated from further study: (1) partial open pit backfilling and reclamation of 

the open pit concurrent with active mining, (2) partial open pit backfilling and reclamation of 

the open pit following completion of mining, and (3) total backfilling of the open pit following 

the completion of mining. 
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 Partial Open Pit Backfilling During Operations 

Partial backfilling of the open pit during active mining operations would reduce the size of the 

waste rock dump and the depth of the postmine pit lake. The proposed life-of-mine Regal Mine 

open pit is not large enough or configured to accommodate active mining and waste backfilling 

concurrently. The majority of the open pit area would be included in mining activities or used 

for haul roads and ramps throughout the mine life. This option would still require operating the 

Proposed Action dewatering system until the end of mining operations and backfilling was 

complete. A potential for limited operational backfilling of the open pit would not occur until 

very late in the life-of-mine development. Because the mine cannot deepen the pit to extract 

talc while simultaneously backfilling the pit, partial backfilling during active mining would 

reduce the amount of talc that could be produced, which is critical to the purpose of the 

ŜȄǇŀƴǎƛƻƴ ǇǊƻƧŜŎǘΦ .aLΩǎ ǘŜŎƘƴƛŎŀƭ ŀōƛƭƛǘȅ ǿƻǳƭŘ ōŜ ǊŜŘǳŎŜŘ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ Ǝƻŀƭǎ ƻŦ ƛǘs life-of-

mine expansion plan and operations would not be able to continue for an additional 6 years as 

proposed. Therefore, backfilling the pit during operations would not meet the purpose and 

need of the Project (extending the life of the mine and availability of talc product), and this 

option will not be carried forward for further investigation (Appendix A). 

 Partial Open Pit Backfilling at Completion of Mining 

Reducing the depth of the final open pit by 50 percent (from a bottom elevation of 5,990 feet 

to 6,250 feet) would require approximately 9.1 million tons (3.86 million yd3) of waste rock 

backfill. Under this option, the size of the pit lake would remain the same as the Proposed 

Action (i.e., 27 acres), but the depth of the pit lake would be reduced by 260 feet (from 345 feet 

to 85 feet). This option would also reduce the size of the final WRDF. 

 

To accomplish this partial backfilling scenario, approximately 183,000 round trips from the 

waste dump to the open pit by 50-ton-capacity haul trucks would be required. This activity 

would require 2.7 years to complete, assuming two 10-hour shifts per day, 4 days a week for 

50 weeks a year. This assumption is based on five haul trucks and a 15-minute cycle time per 

truck. To complete this task, the dewatering and disposal system would have to be maintained 

for the duration of the backfilling process, thereby delaying the reclamation of these facilities 

and stabilization of the ground water and surface water flow systems. 

 

A concern is that the waste rock could contribute nitrate to ground water moving through the 

backfilled portion of the pit and cause a contaminant plume downgradient of the pit, which 

could increase nitrate concentrations in the shallow pit lake. Nitrates could flush out of the 

backfill over a period of months or years. Nitrate concentrations could exceed ground water 

standards. Although this scenario is technically feasible, partial backfilling is dismissed from 

detailed analysis because it could impair ground water quality and add to the reclamation time 

(Appendix A). 
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 Total Open Pit Backfilling at Completion of Mining 

Approximately 33.5 million tons (14.6 million yd3) of waste rock would be required to 

completely fill the open pit at the completion of mining. The Amendment 006 application 

indicates that the final WRDF would contain approximately 19.5 million yd3 of material; 

therefore, sufficient material is available for complete backfill. Under the complete backfill 

scenario, the final WRDF would be smaller than in the Proposed Action and only contain 

approximately 4.9 million yd3 of waste rock. 

 

Using the same assumptions as described in Section 2.6.3.2, Partial Open Pit Backfilling at 

Mining Completion, it would take approximately 10 years to completely backfill the open pit. 

This option would also require the dewatering system to be operated until the pit was 

backfilled to above the ground water table, thereby delaying the reclamation of these facilities 

and stabilization of the ground water and surface water flow systems. Complete backfilling 

would eliminate the pit lake. This option would require final grading to restore natural 

hydrological conditions to the area and developing a Stormwater Pollution Prevention Plan that 

includes erosion control using best management practices. 

 

A concern that the waste rock could contribute nitrate to ground water moving through the 

backfilled pit and cause a contaminant plume downgradient of the pit, which could increase 

nitrate concentrations in the shallow pit lake. Nitrates could flush out of the backfill over a 

period of months or years. Nitrate concentrations could exceed ground water standards. 

Although this scenario is technically feasible, complete backfilling of the pit is dismissed from 

detailed analysis because it would not provide sufficient environmental benefit to justify 

increasing the site reclamation time by 10 years, adding significant fuel usage, extending the 

dewatering period and impacts to ground water and surface water, and potentially increasing 

nitrates in ground water (Appendix A). 

2.6.4 Reduced Ground Water Dewatering  

During scoping, landowners expressed concerns over impacts to water level and spring flows 

because of the Proposed Action mine pit dewatering. The Proposed Action would dewater the 

mine pit using seven new deeper dewatering wells that would replace five existing dewatering 

wells. 

 

Two main approaches to mine dewatering are pumping and exclusion. The first approach is 

dewatering with dewatering wells and in-pit pumping, which is most common and suitable for a 

variety of site hydrogeological conditions. Mine dewatering through pumping impacts water 

levels and spring flows near dewatering wells and mine workings during operations and 

recovery. This approach was chosen for dewatering in the Proposed Action. 
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An alternative approach to mine dewatering would be the exclusion methods to prevent or 

reduce ground water inflow into the mine pit. By reducing ground water inflow, impacts to 

ground water levels and spring flow are decreased. Exclusion methods include ground water 

cut off walls, grouting, or freezing. Artificial ground freezing and grouting are methods to 

reduce the permeability of aquifers and fractures zones to reduce ground water inflow. 

 

Because of the bedrock aquifer and the pit-bottom depths, a ground water cut off wall solution 

is not technically feasible for the site. Freezing is energy intensive; would require hundreds to 

thousands of drillholes, and is best suited for smaller, temporary shallow excavations or mine 

shafts. Freezing is not a technically feasible alternative for the Regal Mine pit. 

 

Grouting is most effective to reduce inflow along fractures in small zones and not intended to 

provide a complete water barrier around a large mine pit. If a high permeability zone in the 

mine pit was encountered that contributes significant inflow, a localized grouting program 

could be considered to reduce inflow. However, grouting would not eliminate the need to 

dewater the mine pit using dewatering wells and would generally not reduce impacts to ground 

water levels from dewatering. No alternatives to ground water dewatering meet the Proposed 

Action objectives. 

2.6.5 Alternate and Flexible Water Injection Sites  

A scoping comment recommended that the EIS evaluate alternative water injection sites to 

determine if a more suitable site would better mimic natural flows of ground water proximal to 

the mine. A specific recommendation was to locate the new infiltration pond north of the mine 

pit. 

 

To meet the purpose and need of the Proposed Action, the infiltration must be located 

downstream of the mine pit to allow pit dewatering but then return the water back to the 

ground water system and not be consumed. The 2017 ground water level map indicates that 

flow at the Regal Mine is toward the northwest; therefore, downgradient infiltration would be 

northwest of the mine pit (Hydrometrics, Inc. 2019a). The Proposed Action would extract 

ground water from in and around the expanded mine pit between Hoffman Creek and Carter 

Creek watersheds. Water would be reinjected back into the ground water flow system via 

several injection design features, including a shallow UIC well located just north of the pit on 

Hoffman Creek, infiltration gallery (IF-1) between the WRDF and Carter Creek, and a new 

infiltration pond (IF-3) located approximately 1 mile northwest of the mine pit between 

Hoffman Creek and Carter Creek. 

 

Dewatering the pit for mining does not require a water right, particularly because the Proposed 

Action calls for reinjecting water back into the ground water system downstream of the pit 
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without consuming water or putting the water to beneficial use. However, placing the 

ƛƴŦƛƭǘǊŀǘƛƻƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻŦŦ ǘƘŜ ƳƛƴŜΩǎ ǇǊƻǇŜǊǘȅ ŦƻǊ ǘƘŜ ŜȄǇǊŜǎǎ ǇǳǊǇƻǎŜǎ ƻŦ ŀǳƎmenting flow 

in springs located several miles from the mine site becomes a beneficial use of water, and BMI 

would need to obtain a water rights permit to undertake such an action. Impacts to ground 

water are detailed in Section 3.4, Ground Water, and water rights are described in Appendix B 

and Section 3.6, Water Rights. 

 

A related scoping comment also recommended that the mine permit be flexible to allow the 

mine to relocate its injection sites based on changes in spring flow. The location of injection 

sites is a disturbance and a mine feature that needs to be defined and located in the mine 

permit. If changes to infiltration and flow augmentation were required to mitigate flow losses, 

future changes to injection would require a permit amendment or technical revision. Additional 

UIC wells, if required, would be permitted through the U.S. Environmental Protection Agency. A 

blanket flexibility to the mine on injection sites is not permissible. The Proposed Action would 

require flow augmentation, and modifications to flow rates, to obtain the beneficial use on 

Hoffman Creek and Carter Creek. 

2.7 PREFERRED ALTERNATIVE 
ARM 17.4.617(9) requires an agency to state a preferred alternative in the EIS, if one has been 

identified, and to give reasons for the preference. DEQ has identified the WRDF Grading and 

aƻǎŀƛŎ ±ŜƎŜǘŀǘƛƻƴ !ƭǘŜǊƴŀǘƛǾŜ ŀǎ ǘƘŜ ŀƎŜƴŎȅΩǎ ǇǊŜŦŜǊǊŜŘ ŀƭǘŜǊƴŀǘƛǾŜΦ ¢ƘŜ WRDF Grading and 

Mosaic Vegetation Alternative incorporates all of the features of the Proposed Action 

Alternative except WRDF reclamation would be modified. The alternative design for the WRDF 

would eliminate the planar and smooth slopes that are common in reclamation work in favor of 

a landform with swales and drainages that better mimic the natural landscape. This design 

would also better tie the facility into the existing topography in the area. The preferred 

alternative includes a permit stipulation for the disturbance of a raptor nest. A nest survey of 

the entire area of disturbance would be performed by a qualified biologist shortly before 

vegetation is cleared. If the nest that was originally discovered in 2016 or any other nests are 

observed within an area that would be disturbed, the nest can only be destroyed when the nest 

is inactive and outside of the active breeding season. 
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

3.1 INTRODUCTION 
This chapter describes the affected environment and potential impacts of the No Action 

Alternative, Proposed Action, and the Agency Modified Alternative (AMA). The affected 

environment is the portion of the existing natural and human environment that could be 

impacted and serves to describe the baseline condition of the site. Environmental 

consequences are also referred to as potential impacts. 

 

The analysis of environmental consequences is based on a thorough review of relevant 

scientific information, an evaluation of proposed and industry practices, and results from on-

site surveys and studies. Each resource area discussion includes information on the data 

reviewed, how each data source was collected, and the geographic limits of the review. Most 

resources are described for the area in and around the Regal Mine permit boundary, but some 

may cover larger areas relevant to the potential for impacts. With several narrow exceptions, 

an environmental review conducted under Montana Environmental Policy Act (MEPA) άƳŀȅ ƴƻǘ 

include a review of actual or potential impacts beyond Montana borders. The environmental 

review may not include actual or potential impacts that are regional, national, or global in 

ƴŀǘǳǊŜέ ό§ 75-1-201(2)(a), Montana Code Annotated [MCA]). The resource topics that could be 

subject to potential impacts are discussed in this chapter and include the following: 

¶ Cultural Resources 

¶ Geology and Geochemistry 

¶ Ground Water Resources 

¶ Surface Water Resources 

¶ Water Rights 

¶ Geotechnical Engineering 

¶ Land Use 

¶ Visual Resources and Aesthetics 

¶ Socioeconomics 

¶ Soils 

¶ Vegetation 

¶ Wetlands 

¶ Wildlife 

¶ Noise 
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¶ Transportation 

¶ Air Quality 

3.1.1 Location Description and Study Area  

The mine permit area is 11 miles southeast of the city of Dillon, Montana, and is accessed via 

Sweetwater Road (Figure 1.3-1). The permit boundary of the Regal Mine facilities currently 

covers 243.2 acres, and the Proposed Action would add 136.9 acres to the permit boundary for 

a total of 380.1 acres. Permitted disturbance is 189.9 acres (No Action Alternative) and the 

Proposed Action would add 60.2 acres of disturbance for a total of 250.1 acres. The Study Area 

includes all lands and resources in the expansion boundary as well as additional areas identified 

in each resource-specific analysis area as defined with its respective subsection in this chapter. 

 

The Regal Mine and expansion areas are located between the Hoffman and Carter creek 

watersheds, with upper Hoffman Creek drainage to the north and east and Carter Creek 

drainage to the south. Elevations in and around Regal Mine range from approximately 

6,300 feet to 6,500 feet above mean seal level. Daily precipitation data are available from the 

Dillon Airport and Western Montana College weather stations, which are located approximately 

11 miles west of the Regal Mine at an elevation about 1,000 feet lower than the Regal Mine. 

For the period 1971ς2000, annual precipitation averaged 9.94 inches and 11.65 inches at the 

airport (Station 242404) and college (Station 242409) stations, respectively (Barretts Minerals, 

Inc. [BMI] 2019a). Precipitation is greatest in May and June and least during December through 

February. 

3.1.2 Impact Assessment Methodology  

The project team used information and data from desktop analysis, field surveys, and 

professional judgment to identify potential environmental consequences of the Project for each 

resource area. The Project and alternatives were then evaluated to assess their potential 

impacts on resources. 

 

The environmental consequences sections that follow describe potential impacts from the 

Project or alternatives during construction, operation, and reclamation and closure phases. 

These potential impacts may be beneficial or adverse. Furthermore, potential impacts may be 

direct or secondary. Direct impacts are those that occur at the same time and place as the 

action that triggers the impact. Secondary impacts are further impacts to the human 

environment that may be stimulated or induced by, or otherwise result from, a direct impact of 

the action. Residual impacts are those that are not eliminated by mitigation. 

 

The level of assessment is generally proportionate to its potential impacts. Potential impacts 

were characterized in terms of impact duration, severity, and likelihood. Where impacts would 

occur, the duration is quantified as follows: 



Final Environmental Impact Statement Chapter 3 

Barretts Minerals Regal Mine Project Affected Environment and Environmental Consequences 

March 3, 2020 3-3 

¶ Short term: Impacts that would not last longer than the life of the project, including final 

reclamation. 

¶ Long term: Impacts that would remain or occur following project completion. 

The severity is a function of its geographic extent, magnitude, duration, reverse-ability, and if it 
surpasses an environmental threshold such as a water quality or air quality standard. The 
severity of the impacts is evaluated using the following categories: 

¶ No impactτNo change from current conditions. 

¶ NegligibleτAn adverse or beneficial effect would occur but would be at the lowest 

levels of detection. 

¶ MinorτThe effect would be noticeable but would be relatively small and would not 

affect the function or integrity of the resource. 

¶ ModerateτThe effect would be easily identifiable and would influence the function or 

integrity of the resource. 

The likelihood of a potential impact occurring comprises the following categories: 

¶ Low likelihoodτRare (e.g., few or no occurrences in the hard-rock mining industry); 

¶ Medium likelihoodτUncommon (e.g., documented occurrences in the hard-rock mining 

industry); and 

¶ High likelihoodτCommon (e.g., occurs within the hard-rock mining industry). 
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3.2 CULTURAL RESOURCES 
This section addresses potential impacts to known cultural resources within the boundary of 

Barretts Minerals Proposed Amendment 006 and areas that have not been authorized for 

disturbance within the boundaries of the current Operating Permit (OP) No. 00013. This 

assessment was prepared to fulfill the requirements of the MEPA and Metal Mine Reclamation 

Act (MMRA). 

 

Publicly managed land surface or minerals are not being considered as part of the proposed 

expansion. The Proposed Action is not federally funded and involves only private land, so 

federal permits or approvals are not required; therefore, federal cultural resource regulations, 

including Sections 106 and 110 of the National Historic Preservation Act, would not apply. State 

lands would not be impacted under the Proposed Action. However, MEPA requires that state 

agencies perform interdisciplinary analysis of state actions that have an impact on the human 

environment in Montana, and the Montana State Historic Preservation Office (SHPO) issues 

guidance for cultural investigations that are administered by state agencies that do not fall 

under the direct auspice of federal or state cultural resource protection legislation. Montana 

Department of Environmental Quality (DEQ) is required to consult with SHPO and assess 

impacts to cultural resources. 

 

Cultural resources are those associated with human life or activities that have significant value 

to a culture, are significantly representative of a culture, or contain significant information 

about a culture. Tangible resources are categorized as historic and prehistoric sites, buildings, 

structures, and objects that are identified as having historic, artistic, scientific, religious, or 

social significance. 

3.2.1 Analysis Methods  

The purpose of this section is to identify and assess impacts to cultural resources that have the 

potential to be disturbed by the tǊƻǇƻǎŜŘ !ŎǘƛƻƴΩǎ construction, operation, and reclamation. 

Cultural resources may also include properties that play a significant traditional role in a 

ŎƻƳƳǳƴƛǘȅΩǎ ƘƛǎǘƻǊƛŎŀƭƭȅ ōŀǎŜŘ ǇǊŀŎǘƛŎŜǎΣ ŎǳǎǘƻƳǎ, and beliefs. Evaluating the significance of a 

cultural resource typically falls under the guidelines of the National Register of Historic Places 

(NRHP). The NRHP is a listing maintained by the federal government of cultural resources that 

are considered significant at a local, state, or national level. Cultural resources must meet the 

NRHP criteria for significance and must maintain sufficient integrity to be considered eligible for 

listing in the NRHP, and those historic properties that meet the federal criteria are considered 

to be resources that warrant special consideration and historic preservation efforts. 
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The Area of Potential Effect (APE) for cultural resource consideration is a total of 160.4 acres 

and includes the proposed expanded permit boundary of 136.9 acres and 23.5 acres that are 

located inside of the OP, where new disturbances will occur. 

 

The potential for adverse effects to cultural resources was determined in part by conducting a 

state record search to ascertain if studies have been conducted within the APE and an in-depth 

review of those studies to determine if previously recorded sites exist in the APE. The SHPO 

maintains the Montana Antiquities Database, which contains digital data regarding known 

historic and archaeological properties as well as previously conducted cultural resource 

inventories. This section summarizes the results of the Cultural Resource Information System 

(CRIS) and Cultural Resource Annotated Bibliography System (CRABS) record searches that were 

conducted by the Cultural Records Manager at the Montana SHPO on May 16, 2019 (Murdo 

2019a) (Murdo 2019b). The record searches were conducted using the legal locations of the 

Proposed Action and OP boundaries. The CRIS/CRABS searches revealed that the entire area 

within the Proposed Action has been previously inventoried for cultural resources and that one 

historic site and two isolated finds (i.e., isolates) have been documented within the APE. The 

site consists of a historic homestead with a prehistoric component, and the isolates are 

portable agricultural feeders associated with the Christensen Ranch. None of the previously 

documented cultural resources are recommended as being eligible for listing in the NRHP and, 

therefore, none of the three resources necessitate special consideration or historic 

preservation efforts. 

 

A majority of the information presented herein is based on the review of the CRIS/CRABS data 

on file at the SHPO. The area of analysis is limited to known cultural resources located within 

the APE, therefore, the analytical scope is primarily constrained to the information provided in 

the Class III Cultural Resource Inventory of Barretts Minerals, Inc. Proposed Amendment 006, 

Regal Mine, Madison County, Montana, which was conducted by GCM Services Inc. in 2015 

(Meyer 2015). The 2015 cultural resource inventory covers the entire 136.9 acres located in the 

proposed Amendment boundary and is the only archaeological survey conducted in the APE 

that located cultural resources. Additional studies that have taken place within the APE are also 

summarized in this section. 

 

Impacts on cultural resources have been assessed by a 2015 Class III cultural resource survey 

completed by GCM Services Inc. The study located and documented three cultural resources 

within the proposed Amendment boundary. In addition to the 2015 study, the record search 

results indicated that three other cultural resource inventories have been previously conducted 

in the APE and include a 1980 spring development survey and two inventories associated with 

mine expansion. The mine-expansion studies cover small portions of the proposed expansion 

area as well as the entire acreage located within the boundaries of the current OP (Ferguson 
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1994, Light 2005). These three studies resulted in a report of no findings, and no cultural 

resources were located within the APE. A summary of the previous cultural resource studies 

that have taken place in the APE are listed in Table 3.2-1 and described in the following text. 

Table 3.2-1 
Previous Studies Conducted Within the Area of Potential Effect 

Report 
Year 

Author Title Results 

1981 Earle, B. J. 
Cultural Resources Class III 
Inventory Report: Prospect 

Spring and Pipeline 

No findings/No eligible 
properties 

1994 
Ferguson, D. (GCM 
Services, Inc.) 

Cultural Resource Inventory 
and Assessment: Barretts 
Mineral, Inc. Regal Mine 

No Findings/No eligible 
properties 

2005 
Light, P. (Lone Wolf 
Archaeology) 

Class III Cultural Resource 
Inventory of Barretts 

Minerals, Inc. Regal Mine 
Expansion, Madison County, 

Montana 

No Findings/No eligible 
properties 

2015 
Meyer, G. (GCM 
Services, Inc.) 

A Class III Cultural Resource 
Inventory of Barretts 

Minerals, Inc. proposed 
Amendment 006, Regal Mine 

One site and two isolates 
documented/evaluated, none 

of which are recommended 
as being eligible for listing in 

the NRHP 

A spring development survey was conducted by Archaeologist J. B. Earle in 1980. The study 

included a 5-acre, 1.2-mile pedestrian survey for pipeline and spring development located 

throughout the northeast quarter of Section 2 in Township 8 South, Range 7 West. The project 

may have overlapped with the southeastern corner of the proposed Amendment boundary, but 

no cultural resources were observed or documented during this study (Earle 1981). 

 

The earliest documented Class III cultural resource inventory and evaluation of cultural 

resources for the Regal Mine was conducted by GCM Services Inc. in October 1994. This 

138-acre study mainly focused on the original permitted area of the mine in Section 2 of T8S, 

R7W, and Section 35 of T7S, R7W, and overlapped with lands located in the southwest section 

of the proposed Amendment boundary. The Project area, which essentially includes the 

southern half of the current OP, where the pit and office are currently located, was examined 

by a pedestrian survey, with two archaeologists walking 20-meter-wide transects. The study 

noted that because of ǘƘŜ ŀǊŜŀΩǎ ǘƻǇƻƎǊŀǇƘȅΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǊŜƭŀǘƛǾŜƭȅ steep, dry slopes, the 

Hoffman Creek drainage was considered the only area of moderate prehistoric site potential 
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and no historic sites were anticipated. The documentation noted that historic activities in the 

area, if any, appeared to be related to mineral claims and investigations but the evidence had 

been obscured by contemporary mining-related activities. The inventory methods followed 

federal guidelines for Class III inventories and resulted in no cultural resources observed or 

documented within the boundaries of the proposed Amendment or current OP boundaries 

(Ferguson 1994). 

 

In 2005, Lone Wolf Archaeology of Missoula, Montana, conducted a Class III cultural resource 

inventory and evaluation of a waste rock disposal facility (WRDF) expansion area as well as 

several drainages that were identified for use as water infiltration discharge. Approximately 

121 acres of private land was inventoried as part of the 2005 survey. The 2005 expansion area 

comprised 110 acres for the additional WRDF and 11 acres in the four drainages. The study 

essentially covered the northern half of the current OP in Sections 2 and 3 of Township 8 South, 

Range 7 West, and Sections 34 and 35 in Township 7 South, Range 7 West (where the current 

WRDF, proposed WRDF expansion, and proposed stockpile are located). The study also included 

small sections of land that are located in the western portion of the proposed Amendment 

area. The Project area was inventoried by a series of parallel, pedestrian transects spaced 

30 meters apart. A majority of the Study Area was documented as being dry and sloping with 

little to offer in terms of campsite locations or other resources. The study did not reveal any 

cultural resources and cultural clearance was recommended (Light 2005). 

 

The study that inventoried the land within the boundary of proposed Amendment 006 is a 

Class III cultural survey that was completed in September 2015. The 2015 survey covered the 

entire proposed Amendment boundary of 136.9 acres located in Sections 2 and 3 in T8S, R7W, 

and Sections 34 and 35 in T7S, R7W. The inventory located and documented one site and two 

isolates. The documented site comprises Hoffman Homestead (i.e., Site 24MA2385), which is 

located along a terrace on the south side of Hoffman Creek in the NWNE ¼ of Section 2 in T8S, 

R7W.The site also comprises a parcel of ground with the remains of a foundation, historic 

artifacts, and a single piece of prehistoric debitage. The two isolates are located in the SWSE 

and NESE ¼ of Section 34 in T7S, R7W and are believed to be portable stock feeders associated 

with the Christensen Ranch complex. The Christensen Ranch lies to the west of the proposed 

Amendment boundary. The Hoffman Homestead (Site 24MA2385) and the two isolates were 

not recommended as being eligible for listing in the NRHP. 

 

The existing data suggest an overall low density of cultural resource sites and a very low 

probability of encountering new sites in the APE. All of the previous studies and inventories 

were conducted according to professional federal standards and guidelines for inventory 

methods and Class III inventories. The cultural resources located during the inventories were 
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fully documented and properly evaluated to determine their significance and integrity, and 

none of the cultural resources are recommended as eligible for listing in the NRHP. 

3.2.2 Affected Environment  

The Project area is located at an elevation of approximately 6,500 feet above sea level in the 

western foothills of the Ruby Range in southwestern Montana. The topography is hilly and 

vegetation consists mostly of dry native grasslands and foothill sagebrush vegetation. The 

climate is a semiarid environment with relatively low precipitation. Based on material 

recovered from archaeological sites, southwestern Montana is known to have been occupied by 

human groups for the last 12,000 years and is evidenced by a wide variety of projectile point 

types and other stone tools found, as well as paleoenvironmental data, which provides insight 

into how humans adapted to environmental challenges. 

 

The Ruby Range has three minerals that have mining development potential: talc, vermiculite, 

and garnets. Soapstone, comprised primarily of talc, was discovered and used by early Native 

Americans. The soapstone deposits found in the Ruby Mountains east of Dillon, Montana, are 

easy to carve and served as a source for making items such as bowls and peace pipes. 

 

The Project area is located in the Ruby Range Mining District. The district has only had a few 

mineral prospects claimed for copper, iron, and precious metals. Historic gold and silver mines 

around Dillon, Montana, have been reported but were depleted many years ago. The Regal 

Mine is located in a talc corridor that essentially runs east/west from Dillon, Montana, to 

Cameron, Montana. The corridor has many bodies of talc, and production in some areas of the 

Ruby Mountains dates back to the 1940s (DEQ 2019b). 

 

A review of the 1870 and 1916 General Land Office (GLO) maps for the Project area indicates 

that historically, little homesteading and few cultural features were mapped anywhere within 

close range of the Proposed Action. The earliest homestead that is located near the APE is the 

historic Hoffman Place, which was mapped by GLO in 1916 and is located to the northeast of 

the Hoffman Homestead (24MA2385). With the exception of fencing, no other structures were 

mapped by GLO within the boundaries of the Proposed Action (GLO 1870, 1916). 

 

Table 3.2-2 provides a summary of the previously recorded cultural resources that were 

identified in the SHPO record search within the boundary of the APE/Proposed Action. The sites 

and isolates generally consist of structural remains, historic debris, and stock feeders associated 

ǿƛǘƘ ǘƘŜ ŀǊŜŀΩǎ ƘƻƳŜǎǘŜŀŘǎΦ ! ƭƻŎŀǘƛƻƴ ƳŀǇ ƻŦ ǘƘƛǎ ǎƛǘŜ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ aŜȅŜǊ όнлмрύΦ 

 

Site 24MA2385 is associated with the Hoffman Homestead. According to the 2015 GCM 

Services study, Louis R. Hoffman is the mostly likely person to be associated with the site, 
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although he is never listed as a resident of the site location (Meyer 2015). The presence of a 

more substantial ranch associated with Hoffman is located approximately ¼ mile to the 

northeast of Site 24MA2385 in Section 3 of T8S, R7W, and may indicate that Site 24MA2385 

represents an earlier residence, a bunkhouse, or some other ranching-related function. Site 

24MA2385 is located along a terrace on the south side of Hoffman Creek in the NWNE of 

Section 2, in T8S, R7W and contains a parcel of ground with the remains of a foundation, 

historic artifacts, and a single piece of prehistoric debitage (small chalcedony or quartz tertiary 

flake). The homestead patent was not granted until 1921, but the parcel may have been 

homesteaded by Louis R. Hoffman as early as 1910. The site experienced a loss of integrity and 

is not associated with significant people or events. The prehistoric component is sparse, and no 

other prehistoric cultural material was observed. Site 24MA2385 was, therefore, recommended 

as being ineligible for listing in the NRHP, and no further study or work regarding this site was 

recommended (Meyer 2015). According to a written communication, the Compliance Officer at 

the SHPO has concurred with this determination (Bush 2018). 

Table 3.2-2 
Summary of Previously Recorded Cultural Resources Located Within the Area of 

Potential Effect 

Site 
Number 

Site Type/ 
Description 

NRHP 
Eligibility 

Location 

24MA2385 
Hoffman 

Homestead 
Not Eligible NWNE ¼ S2, T8S, R7W 

IF1 
Portable stock 

feeder 
Not Eligible NESE ¼ S34, T7S, R7W  

IF2 
Portable stock 

feeder 
Not Eligible SWSE ¼ S34, T7S, R7W  

Two portable stock feeders were documented as isolated finds (i.e., IF1 and IF2) and are 

located in the SWSE and NESE of Section 34 in Township 7 South, Range 7 West. The stock 

feeders are set on skids that can be hitched and pulled to different locations. These stock 

feeders are built of boards, plywood, and sheet metal and were associated with the nearby 

Christensen Ranch, which was abandoned at the time of the study. Typically, isolates are 

transportable artifacts that represent a single activity, often lacking in data potential, and rarely 

eligible for listing in the NRHP. The stock feeders were recommended as being ineligible for 

listing in the NRHP, and no further study or work regarding these isolates was recommended. 

3.2.3 Environmental Con sequences 

Impacts to cultural resources that are eligible for listing in the NRHP are typically evaluated 

using an assessment of Adverse Effect, which is defined as an action that directly impacts the 
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integrity of a resource by diminishing, altering, or destroying the character of a cultural 

resource. For the purpose of assessing environmental consequences, cultural resources 

determined to be eligible for listing in the NRHP are evaluated for impacts (or adverse effects). 

Cultural resources that have been determined to be ineligible for listing in the NRHP have been 

eliminated from the assessment of impacts. Based on the results of cultural resource 

investigations and the recommendations provided in those studies, the three cultural resources 

located within the boundary of the Proposed Action lack the significance and/or integrity 

necessary to warrant further historic preservation efforts and have been recommended as 

being ineligible for listing in the NRHP. For an analysis of environmental consequences for the 

Proposed Action, cultural resources located within the APE will be evaluated based solely upon 

D/a {ŜǊǾƛŎŜǎΩ нлмр ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀƴŘ {IthΩǎ ŎƻƴŎǳǊǊŜƴŎŜ ǿƛǘƘ ǘƘƻǎŜ 

findings. These determinations will form the basis for the environmental consequences analysis 

for each of the alternatives described in the following text. 

 No Action Alternative 

Under the No Action Alternative, no change would occur in the disturbance area; therefore, 

cultural resources would not incur additional impacts or have adverse effects. The mine would 

continue to operate within the current boundary and no additional ground disturbance would 

occur with the potential to disturb cultural resources. 

 Proposed Action 

Based on the current available information, the Proposed Action would have no significant 

impacts to cultural resources, because Sites 24MA2385, IF1, and IF2 have been recommended 

as being ineligible for listing in the NRHP. Therefore, the Proposed Action would have no effect 

on Sites 24MA2385, IF1, or IF2. 

 WRDF Grading and Mosaic Vegetation Alternative 

Under the WRDF Grading and Mosaic Vegetation Alternative, the disturbance footprint of the 

mining-related impacts would be the same as described for the Proposed Action; therefore, no 

additional impacts to cultural resources would occur. 
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3.3 GEOLOGY AND GEOCHEMISTRY 
Geology provides the primary framework for this environmental assessment and influences the 

location of mineralization, mining methods, geochemistry, and contributions of constituents to 

water quality. Together, geology and geochemistry determine the potential impact of mining 

on water resources and air quality. 

3.3.1 Analysis Methods  

The Regal Mine permit boundary and the proposed amendment boundary are the focus of the 

geology analysis area and includes an overview of the regional geologic setting. The 

geochemical analysis area encompasses the rock from which ore and waste rock would be 

mined. 

 

Much of the analysis and description of the geology of the proposed mine-expansion areas 

presented in this section is based on the Application for Amendment 006 to OP No. 00013 (BMI 

2019a) and past permit amendments. The following sections summarize the collected 

background information on geology and geochemistry and the environmental consequences of 

the Project. 

3.3.2 Affected Environment  

The regional and deposit geology has been described in several publications and maps and is 

ǎǳƳƳŀǊƛȊŜŘ ƛƴ .aLΩǎ !ƳŜƴŘƳŜƴǘ ллс ŀǇǇƭƛŎŀǘƛƻƴ ό.aL нлмфŀύΣ !ƳŜƴŘƳŜƴǘ ллп 

(Hydrometrics, Inc. 1996), aƴŘ 59vΩǎ ǇǊŜǾƛƻǳǎ a9t! ŘƻŎǳƳŜƴǘǎ ό59v нллмΣ нллтύΦ ¢ƘŜ 

following subsections summarize this information. 

 Regional Geologic Setting 

The Regal Mine is located on the western slopes of the Ruby Range in southwestern Montana. 

The Ruby Range is an uplifted block of highly deformed Precambrian rocks that have been 

folded, faulted, and metamorphosed. Younger Paleozoic and Mesozoic rocks are exposed in the 

northeastern portion of the Ruby Mountains but have been eroded off the southwestern 

portion of the range. The northwestern side of the Ruby Range is bound by a steeply dipping, 

northeast-trending, normal fault that juxtaposes Precambrian rocks on the east with 

Quaternary and Tertiary sediments in the Beaverhead River Valley on the west. Recurrent 

movement along the fault is thought to have occurred during Tertiary and Quaternary time, 

with the possibility that the fault was active as early as the late Mesozoic (James 1990). A 

geologic map of the region is illustrated on Figure 3.3-1. 

 

The northwestern slopes of the Ruby Mountains are underlain by the Archean-aged (2.5 billion 

years) Cherry Creek Group (James 1990). The Cherry Creek Group is predominantly made up of 

metamorphic gneiss, schist, and dolomitic marble and also contains banded iron formation, 
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pegmatite, and intrusive dikes. North-south-trending amphibolite and diabase dikes in the 

region can be up to several hundred feet wide and up to 8 to 10 miles long (Hydrometrics, Inc. 

1996). The structural complexity of the sequence has made establishing age relationships of 

units within the Cherry Creek Group difficult (James 1990). 

 

Figure 3.3-1 
Regional Geology (Modified From Vuke et al. 2007) 
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Talc deposits occur in southwestern Montana along an east-west-trending talc corridor 

between Dillon and Cameron, Montana (Figure 3.3-1). Three currently operating talc mines 

(i.e., Regal, Treasure, and Yellowstone), four historic mines, and several talc prospects are 

located within the talc corridor (Childs 2017). Local talc deposits formed in response to a 

1.36-billion-year-old tectonic event that included retrograde metamorphism and hydrothermal 

alteration of dolomitic marble host rocks (Underwood et al. 2014). Talc deposits up to 650 feet 

thick occur as lenticular to tabular veins or pods that are generally oriented parallel to the 

foliation or strike of the bedding (Hydrometrics, Inc. 1996). Other minerals associated with the 

talc deposits include magnesite, siderite, ankerite, calcite, pyrite, graphite, chlorite, serpentine, 

quartz, iron oxides, and tremolite (Hydrometrics, Inc. 1996). 

 

Southwestern Montana is within the Centennial Tectonic Belt and is seismically active. Several 

Quaternary-age faults surround the Regal Mine. While most recorded earthquakes have been 

below Magnitude 3.0, larger earthquakes have occurred in the region (BMI 2019a). The largest 

earthquake near the Regal Mine was the 1959 Hebgen Lake Earthquake, which was a 

Magnitude 7.2 earthquake approximately 80 miles east of the Regal Mine in Yellowstone 

National Park (Golder Associates Inc. 2016). In 2005, a Magnitude 5.6 earthquake occurred 

along the Ruby Range western range front fault approximately 16 miles from the Regal Mine. A 

2017 investigation by DEQ reported that this earthquake event may have resulted in loss of 

flow from springs nearby the fault (DEQ 2017). The following Quaternary-age faults are located 

within the region surrounding the Regal Mine: Ruby Range western range front fault (1.5 to 

2 miles northwest), Sweetwater Fault (4 miles south), Cottonwood section of the Blacktail Fault 

(11 miles south), and Ruby Range north border fault (14 miles north) (Golder Associates Inc. 

2016). 

 Local Geologic Setting and Stratigraphy 

The Regal Mine pit site overlies an area of the Cherry Creek Group. The primary rock types that 

occur in the Regal ore deposit are dolomitic marble; talc; schist; gneiss; and diabase, 

amphibolite, and basaltic dike intrusions. Archean dolomitic marble, schist, amphibolite, and 

diabase dikes occur below the current and proposed extent of the WRDF (Figure 3.3-2). 

Dolomitic marble and talc characterize the rocks in almost the entire mine pit, and schist and 

gneiss occur below the talc along the southern pit highwall (Figure 3.3-2). The distribution of 

rock types and structural trends are shown on the geologic map on Figure 3.3-2 and the cross 

sections on Figure 3.3-3. The following text describes the rock types within the Cherry Creek 

Group and occurrence. 

¶ Dolomitic Marble ς The dolomitic marble is associated with a high-grade metamorphic 

sequence (Golder Associates Inc. 2016). The dolomitic marble has a total thickness of 

800 to 1,200 feet (DEQ 2007). At the Regal Mine, this unit is exposed on the north, east, 

and west pit slopes of the current pit and will be exposed in the final pit slopes. 



 

 

 

Figure 3.3-2 
Geologic Map of the Regal Mine (Hydrometrics, Inc. 2019a) 
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Figure 3.3-3 
Geologic Cross Sections (Hydrometrics, Inc. 2019a) 
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¶ Talc ς The talc orebodies occur as lenses and tabular veins entirely within dolomitic 

marble directly above the contact with the lower footwall schist and gneiss. The west 

end of the talc abuts a diabase dike, and at the east end of the talc zone, some 

mineralization replaces quartzo-feldspathic gneiss and pegmatite (Hydrometrics, Inc. 

1996). The talc mineralization is a product of hydrothermal alteration of the dolomitic 

marble. Where the talc is massive and not mixed with other rock types, it is mined and 

hauled to the process plant. 

¶ Schist ς The schist is a medium-grained, biotite-muscovite-garnet-sillimanite schist (DEQ 

2007). The schist occurs below the dolomitic marble and is exposed in the upper 

benches of the existing pit. Schist will be exposed above an elevation of approximately 

6,300 feet in the final pit shown on Figure 3.3-4. 

¶ Gneiss ς This unit contains quartz-rich gneiss, biotite-quartzo-feldspathic gneiss, and 

schistose gneiss (DEQ 2007). Gneiss is exposed only in the upper benches on the north 

wall of the existing pit and will form the upper five benches of the final pit. 

¶ Diabase Dikes ς Archean rocks are intruded by Proterozoic diabase dikes that trend 

north-northwest in the Project area. Only one dike is exposed on the west wall of the 

current pit and will only be exposed in the upper bench of the final pit (Golder 

Associates Inc. 2016). 

¶ Amphibolite Dike ς A major amphibolite dike strikes approximately east-west across the 

bottom of the current pit. Where this dike intersects the west side of the pit, it dips 

south 40 degrees, and where it intersects the pit slope in the southeast portion of the 

pit, the dike dips north 60 degrees (Golder Associates Inc. 2016). 

¶ Basalt Dikes ς Tertiary basalt dikes are also exposed in the pit. The basal dikes (up to a 

few tens of feet thick) strike nearly east-west and steeply dip to the north and south. 

The metamorphic rocks in the vicinity of the Regal Mine are intensely deformed and folded. 

These rocks have a northeasterly strike and northwest dip of approximately 45 degrees 

(BMI 2019a). The dolomitic marble in the pit is in limbs of a tight isoclinal, plunging, syncline 

fold (Underwood et al. 2014). Moderately to steeply northwest-dipping foliation in the schist 

extends throughout and beyond the limits of the mine pit (James 1990). 

 

Several faults have been mapped within and near the Regal Mine. The East Fault trends north-

northwest, is located along the eastern edge of the current mine pit, and cuts off the talc ore 

(Figure 3.3-2). Two other major faults are located in the pitτthe North Pit Upper and North Pit 

Lower faults. These parallel faults strike east-west, dip north 45 degrees, and intersect the 

north side of the current pit (Golder Associates Inc. 2016). The Carter Creek Fault is a part of a 

system of major northwest-trending faults. The Carter Creek Fault is just west of Carter Creek 

and about 1/2 mile west of the mine pit (Figure 3.3-2) (Hydrometrics, Inc. 1996). James (1990) 

reports that the northwest-trending faults, including the Carter Creek Fault, typically have 
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several thousand feet of left-lateral displacement and were active in the Precambrian age, with 

recurrent movement in late Mesozoic to late Tertiary time. No evidence or recent movement 

along these faults has been identified (BMI 2019a). The Ruby Range western range front fault is 

approximately 2 miles northwest of the Regal Mine pit and is the closest active fault. 

 

 

Figure 3.3-4 
Talc Orebodies in North-South Cross Section (Golder Associates Inc. 2016) 

 Talc Deposit Geometry and Mineral Resources 

The Regal Mine talc deposit occurs as lenses and tabular veins in a zone of hydrothermally 

altered dolomitic marble directly above the contact with the footwall schist. The talc orebodies 

are shown on the cross section on Figure 3.3-4. The talc zone is approximately 1,100 feet long, 

up to 250 feet wide, and ranges in thickness from 100 to 200 feet (BMI 2019a). The dolomitic 

host bed at the Regal Mine has a total thickness of 800 to 1,200 feet (Hydrometrics, Inc. 1996). 

The talc deposit terminates on the west side of the mine pit at the northwest-trending diabase 

dike. On the east side of the mine pit, the orebody is cut off by a north-northwest-trending, 

near-vertical, brecciated fault zone (Golder Associates Inc. 2016). 

 

The talc mineralization likely formed because of hydrothermal fluids that react with the 

dolomitic marble and is an alteration product. The same process that formed the talc 

mineralization also resulted in altering minerals in the gneiss and schist to chlorite. Underwood 
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et al. (2014) provides a summary of the mineralization processes that are thought to have 

formed the orebody. The Regal talc deposit consists primarily of talc (Mg3Si4O10OH2) with minor 

amounts of chlorite and dolomitic marble and trace amounts of other minerals (e.g., iron oxide, 

graphite, apatite, magnesite, calcite, mica, hematite, pyrite, microcline, alpha quartz, and rutile) 

(Hydrometrics, Inc. 1996). 

 Asbestiform Minerals 

Asbestiform minerals can occur in rocks associated with talc deposits. No asbestos has been 

identified at the Regal Mine, although minerals associated with asbestos, or potentially 

asbestiform rocks (PAR), occur in isolated zones. This section describes the mineralogy and 

occurrence of PAR along with current sampling and monitoring plans. 

 

Six naturally occurring minerals have asbestiform characteristics of long, thin, fibrous crystals 

and include chrysotile, amosite, crocidolite, asbestiform anthophyllite, asbestiform tremolite, 

and asbestiform actinolite. The mineral morphology and physical characteristics result in 

asbestiform properties more so than the chemical composition; this is particularly the case for 

anthophyllite, tremolite, and actinolite, which can occur in asbestiform and non-asbestiform 

crystal shapes (DEQ 2001). PAR is defined as serpentine and amphibole mineralization in 

non-ore rock. These PAR minerals, if present, may or may not include asbestiform crystals. 

 

Ore and waste-rock sampling at the Regal Mine identified chrysotile in an isolated area. At the 

Regal Mine, PAR is defined as asbestiform chrysotile in concentrations greater than 

0.25 percent (i.e., the detection level). Concentrations of chrysotile in the PAR zone at the Regal 

Mine varies from below detection to 47 percent and averages 0.50 percent (DEQ 2001). PAR 

was identified as discontinuous veins and lenses in a 35-foot-wide zone at the lithologic contact 

of dolomite marble and amphibolite in the northwestern corner of the mine pit (DEQ 2001). 

Figure 2.3-1 depicts the approximate location of PAR that would be extracted as part of the 

Proposed Action. Within this zone, chrysotile occurrence is sporadic with variable 

concentrations over a 15-foot-wide zone near the geologic contact. In locations north of the 

mine pit, chrysotile mineralization has also been identified along the same contact (DEQ 2001). 

Chrysotile mineralization occurs in a block of rock that is 380 feet long, 40 feet wide, and 

70 feet thick (BMI 2019a). The volume of PAR is calculated to be 93,500 tons (BMI 2019a). 

Exposures of PAR are likely common throughout the southern Ruby Range near the Regal Mine 

and may provide a natural background contribution of asbestiform mineral fibers (DEQ 2001). 

 

No asbestiform minerals other than chrysotile were identified in the Regal Mine area (DEQ 

2001). No asbestiform minerals or fibers have been detected in the talc ore, intrusive rock, or 

schist rock units. Approximately 28,000 tons of PAR were mined in April 2001 (BMI 2019c). No 
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airborne asbestos fibers were detected during air monitoring at the Regal Mine while 

excavating PAR in 2001 (DEQ 2001, Maxim Technologies, Inc. 2001). 

 Waste-Rock Geochemistry 

Waste rock generated at the Regal Mine consists primarily of dolomitic marble, schist, and 

igneous intrusions (Maxim Technologies, Inc. 2000a). Waste-rock geochemical evaluations for 

the Regal Mine were conducted by BMI from 1998 to 2000 to address agency concerns 

regarding waste rock, acid rock drainage potential, and metal mobility (Maxim Technologies, 

Inc. 2000a). Rock samples were collected from dolomitic marble, schist, intrusive, and talc. 

Sulfide content is very low and acid-base accounting tests indicate little risk of acid generation 

within the non-ore rock and from non-ore lithologies in the exposed pit walls (Maxim 

Technologies, Inc. 2000a). Metal mobility tests indicate that metals dissolved from non-ore rock 

(i.e., aluminum, barium, cadmium, chromium, copper, and iron from the schist, as well as 

barium, strontium, and zinc releases from the dolomitic marble and schist) occur in 

concentrations well below state and federal regulations (Maxim Technologies, Inc. 2000a). 

3.3.3 Environmental Consequences  

The predicted environmental impacts of PAR geochemistry are discussed in Section 3.17 Air 

Quality. The following sections describe how mine materials are proposed to be mined and 

managed as a consequence of the local geology and geochemical results. 

 No Action Alternative 

Under the No Action Alternative, the proposed Amendment would not be approved, and BMI 

would continue to operate under its existing OP. Mining would continue until approximately 

2021 when the open pit and WRDF would reach their permitted disturbance limits. Impacts to 

the geology and mineral resources would not change from what has been permitted for the 

mine, such as removing ore and waste rock from the Regal Mine pit and placing waste rock in 

the WRDF within the currently approved disturbance boundary. The geochemistry of the ore 

and waste rock do not have the potential to generate acid or release various heavy metals in 

excess of ground water quality standards. 

 

No additional PAR would be disturbed under the current mine plan. BMI would continue to 

implement their Non-Ore Rock Management Plan (Maxim Technologies, Inc. 2000a) to address 

asbestiform mineralogy at the Regal Mine. BMI will continue to collect a random sample of 

each non-ore rock type twice annually (when operating) and a sample of ore from the pit 

highwall annually to test for the presence of asbestiform mineralization. BMI monitors talc for 

asbestiform fiber content as part of its standard operational procedures. This practice has been 

in effect at .aLΩǎ mill since before the startup of the Regal Mine. BMI will continue to monitor 

and manage PAR to meet worker exposure regulations as specified in 30 CFR Parts 56, 57, and 
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71 (U.S. Department of Labor/Mine Safety Health Administration 2018). These regulations 

specify worker exposure limits, laboratory analysis, and reporting requirements for PAR. The 

regulations are administered by the U.S. Mine Safety and Health Administration (MSHA). 

 Proposed Action 

Under the Proposed Action, BMI would continue to mine talc and extract waste rock, including 

a PAR zone. Approximately 0.45 million cubic yards (yd3) of talc ore would be mined as part of 

the expansion. The majority of waste rock would be similar to what is currently extracted 

(primarily dolomitic marble). Waste rock would be exposed on the pit walls and disposed of in 

the expanded WRDF . The results of the geochemical analyses show that land disposal of waste 

rock related to the expansion of the Regal Mine would not adversely affect the environment or 

water quality (DEQ 2007). 

 

BMI would continue to adhere to the Final Barretts Regal Mine Non-Ore Rock Management 

Plan (Maxim Technologies, Inc. 2000a) as part of the Proposed Action. As part of the open pit 

expansion, approximately 39,500 yd3 of PAR would be extracted and stored per the Non-Ore 

Rock Management Plan (Maxim Technologies, Inc. 2000a). The PAR material represents roughly 

0.5 percent of the remaining waste-rock tonnage to be extracted under the Proposed Action. 

Figure 2.3-1 depicts the approximate location of in-place PAR and the proposed PAR disposal 

location. A PAR zone occurs on the southwest highwall of the pit and would be extracted during 

a 3-day period within the first 18 months of the pit expansion under the Proposed Action 

(BMI 2019a). Drilling in any PAR zone would use wet drilling techniques, and mine operators 

would work in enclosed and pressurized cabs (DEQ 2001). As specified in the Non-Ore Rock 

Management Plan, personal air monitoring would be conducted during PAR disturbance. The 

PAR material would be disposed of in a designated area within the boundaries of the WRDF 

shown on Figure 2.3-1 and encapsulated with other non-PAR waste rock and soil. 

 

Air-quality impacts of airborne chrysotile fibers are discussed in Section 3.17 Air Quality. and 

worker safety and industrial hygiene are discussed in Section 3.18 Industrial Safety. 

 WRDF Grading and Mosaic Vegetation Alternative 

No aspect of the WRDF Grading and Mosaic Vegetation Alternative would affect the amount or 

extent of excavation of the Regal Mine or the overall disturbance area of the WRDF. The 

impacts to the geology resources and geochemistry under this alternative would be identical to 

the Proposed Action. 
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3.4 GROUND WATER RESOURCES 
This section summarizes the regulatory framework, describes the ground water environment in 

detail, and presents a discussion of primary impacts to ground water resources in the area 

surrounding the Regal Mine for the proposed alternatives. The regulatory framework for water 

resources in Montana includes but is not limited to the following: 

¶ Federal Clean Water Act; 

¶ Montana Water Quality Act (Title 75, chapter 5, MCA); 

¶ Nondegradation Rules (Administrative Rules of Montana [ARM] Title 17, chapter 30, 

subchapter 7); 

¶ Montana MMRA (Title 82, chapter 4, part 3, MCA); 

¶ Montana Pollutant Discharge Elimination System; and 

¶ Montana Nonpoint Source Management Plan. 

The Federal Clean Water Act provides for the maintenance and restoration of the physical, 

chemical, and bioƭƻƎƛŎŀƭ ƛƴǘŜƎǊƛǘȅ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǿŀǘŜǊ όоо ¦{/ § 1251). The U. S. 

Environmental Protection Agency (USEPA) delegated most of the implementation of the Clean 

²ŀǘŜǊ !Ŏǘ ǘƻ ǘƘŜ {ǘŀǘŜ ƻŦ aƻƴǘŀƴŀΦ 5ŜǎƛƎƴŀǘŜŘ ōŜƴŜŦƛŎƛŀƭ ǳǎŜǎ ƻŦ aƻƴǘŀƴŀΩǎ ǎǘŀǘŜ ǿŀǘŜǊǎ 

include recreation, water supply, fisheries, aquatic life, and wildlife. 

 

DEQ may not approve a reclamation plan unless it provides sufficient measures to prevent 

water pollution. The reclamation bond that a mine operation must submit before DEQ issues a 

permit or work begins on an approved permit amendment must also be sufficient to ensure 

compliance with the Montana MMRA. OPs must also comply with the Montana Water Quality 

Act, which provides a regulatory framework for protecting, maintaining, restoring, and 

improving water quality for beneficial uses. Pursuant to the Montana Water Quality Act, DEQ 

developed water quality classifications and standards, as well as a permit system to control 

ŘƛǎŎƘŀǊƎŜǎ ƛƴǘƻ ǎǘŀǘŜ ǿŀǘŜǊǎΦ aƛƴƛƴƎ ƻǇŜǊŀǘƛƻƴǎ Ƴǳǎǘ ŎƻƳǇƭȅ ǿƛǘƘ aƻƴǘŀƴŀΩǎ ǊŜƎulations and 

standards for surface water and ground water. 

3.4.1 Analysis  Methods  

Analysis methods for understanding the existing ground water conditions at the Regal Mine 

included reviewing the Amendment Application and supporting documentation provided by 

BMI, including studies, reports, and testing conducted by Hydrometrics, Inc. Specifically, the 

following primary resources were reviewed and relied upon for this section: 

¶ Hydrometrics, Inc. 2019cΦ .ŀǊǊŜǘǘǎ aƛƴŜǊŀƭǎΣ LƴŎΦ άнлму DǊƻǳƴŘ ²ŀǘŜǊ aƻŘŜƭƛƴƎ wŜǇƻǊǘ 

Barretts Regal Mine, Dillion, Montana;έ 
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¶ Hydrometrics, Inc. 2019aΦ άBarretts Minerals, Inc. Regal Mine Water Management Plan;έ 

and 

¶ Technical Memorandum 3 ς Barretts Regal Mine Project ς Ground Water Model and 

Creek Design Assessment (Appendix C). 

The Proposed Action for water management calls for dewatering the pit by using several 

perimeter dewatering wells (phased in over time) and discharging the water to percolation 

basins that are located northwest of the mine pit and an injection well. Several investigations 

were conducted to evaluate potential ground water inflows to the pit and the feasibility of 

water handling and disposal including the following: 

¶ Expanded spring and seep inventory; 

¶ Stable isotope analysis; 

¶ Synoptic stream flow surveys; 

¶ Infiltration testing; 

¶ Aquifer characterization; 

¶ Completion and testing of additional monitoring wells; 

¶ Tracer studies; and 

¶ Ground water analytical modeling (e.g., Analytic Aquifer Simulation [AnAqSim]). 

3.4.2 Affected  Environment  

Ground water in the mine area occurs in a confined-to-semiconfined aquifer within the local 

metamorphic rock, which consists of dolomitic marble, gneisses, schists, and amphibolite units. 

These units are highly deformed and folded, trend to the northeast, and dip to the northwest. 

The units are intersected by diabase dikes that generally trend northwest along fault systems. 

The known faults in the area include the Carter Creek Fault, the Stone Creek Fault and the East 

Regal Fault. These faults predate the diabase dike formation. Figure 3.4-1 depicts the geology 

around the mine area. Ground water flow is highly controlled by local structure, the diabase 

dikes, fault systems and on the lithologic sequence of metamorphic rock. 

 

Wells completed through these units upgradient of the talc deposit initially yielded flows on the 

order of 100 to 200 gallons per minute (gpm), but more recent data show well yield at one-half 

that rate because the ground water table has been lowered due to mine development and 

dewatering. One of the initial wells (RMG-2) that was completed in talc-rich lithologies 

demonstrated a lower yield and suggested that a lower permeability is associated with the ore 

zone. This lower yield is further demonstrated by more recent (June 2015) drilling of 

dewatering wells RMW-10 and RMW-11. These wells are completed in the dolomitic units, 

which result in low well yields (RMW-10 at 8 gpm and RMW-11 at 10 gpm). However,  



 

 

 

Figure 3.4-1 
Regal Mine Geologic Setting (Hydrometrics, Inc. 2019c) 
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monitoring well (RMW-3), which was completed hydraulically downgradient of the ore body in 

an amphibolite unit, initially produced 200 gpm (Hydrometrics, Inc. 1999). This difference in 

flow indicates a large variation in yields in wells around the mine area. 

 

Observed potentiometric (i.e., water table elevation) data for the area around the Regal Mine 

site show that ground water flows generally to the northwest across the mine site toward the 

Beaverhead Valley. An observed potentiometric surface has been projected using springs and 

stream locations, and static water levels from October 2016 and is illustrated on Figure 3.4-2. 

 

Aquifer tests conducted by Water Management Consultants and Hydrometrics, Inc. 

(Hydrometrics, Inc. 2019a) confirmed the presence of a nonpermeable barrier during pumping 

tests. As mining progressed, the East Regal Fault was identified and exposed in the east 

highwall of the pit. The fault was mapped and projected on either side of the pit. Concurrently, 

as mining progressed, ground water inflows into the pit increased, which led to installing 

additional dewatering wells along the east highwall. To verify direction and flow, a fluorescence 

tracer test was conducted on surface waters along the margin of the east highwall in 2014 

(Hydrometrics, Inc. 2019a). 

 

Recent changes to the dewatering system have temporarily changed dewatering and 

reinjection of ground waǘŜǊ ƛƴ IƻŦŦƳŀƴ /ǊŜŜƪΩǎ ǎƘŀƭƭƻǿ ŀƭƭǳǾƛŀƭ ǎȅǎǘŜƳΦ bƻǘŜŘ ƛƴƛǘƛŀƭƭȅ ƛƴ нллпΣ 

additional ground water flows were seen along the east highwall of the pit. Fluorescent dye 

tracer studies (2014 and 2015) (Hydrometrics, Inc. 2019a) confirmed a hydraulic connection 

between Hoffman Creek and the water flowing into the pit. To capture this ground water, 

several actions were undertaken. Monitoring Well RMW-1 was reclassified as a dewatering well 

and two new dewatering wells (RMW-10 and RMW-11) were installed outside the rim of the pit 

along the east highwall. All three of these wells discharge to an Underground Injection Control 

(UIC) Class V injection well downgradient from the pit. The UIC injection well injects the 

unaltered ground water into the shallow aquifer to reestablish the recharge zone in Hoffman 

Creek, which naturally occurs below the existing Hoffman Creek Pond. The water quality of 

these wells meets all of the drinking water maximum and secondary maximum criteria. The 

USEPA approved the UIC well on April 1, 2015. Minor Revision MR15-001 was approved by DEQ 

in February 2015 and MR15-002 was approved in May 2015. 
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Figure 3.4-2 
Potentiometric Surface (Hydrometrics, Inc. 2019c) 
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 Ground Water Monitoring Sites 

Ground water investigations began in the late 1990s with the installation of four monitoring 

wells and currently includes a network of 16 wells (see Figure 3.4-3 and Table 3.4-1). Nearby 

springs and seeps, presumed to be part of the local ground water system, have been monitored 

since the early 2000s and current monitoring includes 13 springs and 4 seeps (see Figure 3.4-4 

and Table 3.4-2). The following sections present the existing ground water conditions. 

 

Figure 3.4-3 
Proposed and Existing Ground Water Monitoring Wells (Hydrometrics, Inc. 2019c) 

 Hydrogeologic Setting 

The aquifer in the mine is confined to semiconfined within the local metamorphic rock, which 

consist of dolomitic marble, gneisses, schists, and amphibolite units. These units are highly 

deformed and folded, trend to the northeast, and dip to the northwest. The units are 

intersected by diabase dikes that generally trend northwest along fault systems. The known 

faults predate the diabase dike formation (see Figure 3.4-1). Ground water flow is highly 

controlled by local structure, the diabase dikes, fault systems, and the lithologic sequence of 

metamorphic rock. 
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Table 3.4-1 
Monitoring Well Completion Details (Hydrometrics, Inc. 2019a) 

Well 
Name 

Northing 
(feet) 

Easting 
(feet) 

Ground 
Surface 

Elevation 
(feet, amsl) 

Measuring  
Point 

 Elevation 
(feet, amsl)a 

Total 
Depth 

(feet, bgs) 

Screen 
Interval 

(feet, bgs) 

Sand Pack 
Interval 

(feet, bgs) State Plane 
(MT83IF) 

RMW-1 350,625.8086 1,215,049.5559 6,437.25 6,438.66 228 178ς228 50ς245 

RMW-2 349,779.72 121,4462.71 NS 6,494.89b 194 144ς194 90ς194 

RMW-3 351,263.9404 1,214,228.4191 NS 6,465.59b 300 250ς300 70ς300 

RMW-4 349,828.1685 1,214,282.8075 NS 6,484.35b 449 399ς449 68ς449 

RMW-5 349,958.0073 1,214,315.5248 6,476.81 6,479.40 410 
150ς170 
210ς230 
270ς410 

70ς409 

RMW-6 350,141.9458 1,214,641.4265 NS 6,473.26b 480 300ς480 50ς480 

RMW-7 351,447.7922 1,214,058.0357 NS 6,463.58b 420 
Open 

Bottom 
Open Bottom 

RMW-8 7/9/2008 Destroyed 2009 200 30ς200 20ς200 

RMW-9 May 2012 Destroyed 2012   none 

RMW-10 350,856.2168 1,214,880.998 6,416.44 6,419.65 304 200ς300 30ς304 

RMW-11 351,169.1216 1,214,683.9227 6,390.75 6,393.41 203 100ς200 29ς200 

RMW-12 351,979.72 121,4402.71 NS NS 20 15ς20 none 

RMW-13 350,460.77 121,4699.76 NS NS 30 20ς30 5ς30 

RMG-1 350,032.4749 1,215,020.858 6,484.22 6,486.59 310 290ς310 NA 

RMG-3 350,358.0506 1,212,576.9887 6,483.51 6,485.69 NA NA NA 

RMW-
14A 

354,017.4685 1,210,059.7509 6,110.27 6,111.02 50 29.3ς49.3 26ς50 

RMW-
14B 

354,018.4449 1,210,057.3617 6,110.25 6,111.54 150 129.7ς149.7 129ς150 

RMW-
15A 

350,476.3541 1,210,523.1988 6,062.86 6,064.59 50 29.1ς49.1 27ς50 

RMW-
15B 

350,478.6198 1,210,525.3208 6,063.23 6,064.15 150 127ς147 122ς147 

RMW-
16A 

350,139.6666 1,211,575.3987 6,281.73 6,282.38 50 29.4ς49.4 25ς49.4 

RMW-
16B 

350,137.1604 1,211,574.1637 6,281.68 6,283.21 150 130ς150 127ς150 

RMW-
17A 

350,985.9435 1,216,725.7904 6,495.08 6,497.34 50 28.5ς48.5 20ς48.5 

RMW-
17B 

350,988.4043 1,216,724.1892 6,494.65 6,496.57 150 128ς148 125ς148 

RMW-18 350,496.8107 1,215,581.1473 6,462.81 6,465.92 NA NA NA 
a Measuring point elevation revision August 2018 
b Measuring point at top of casing 
amsl = above mean sea level 
bgs = below ground surface 

 



 

 

 

Figure 3.4-4 
Spring and Seep Locations (Hydrometrics, Inc. 2019c) 
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Table 3.4-2 
Spring and Seep Identification and Locations (Hydrometrics, Inc. 2019a) 

Spring 
I.D. 

Location 

Elevation 
(amsl) 

Specific 
Conductance 

Measured Flow 
(gpm) 

State Plane 
(MT83IF) ˃{κŎƳ 

(Mar 017) 
Initial 
(year) 

Current 
(Mar 2017) 

Northing Easting 

SP-1 350490.97 1215578.63 6,462 430 27 (2000) 4.4 

SP-2 348158.27 1211424.54 6,171 433 26 (2000) 2.3 

SP-3 346304.49 1213461.76 6,370 335 42 (2000) 17.1 

SP-4 352674.94 1210734.67 6,125 441 (2012) 1(2008) 0.5 (2012) 

SP-5 350574.03 1210865.85 6,154 641 1(2008) 0.6 

SP-6 349790.26 1211199.02 6,218 
Not active, no 

flow 
1(2008) N/A 

SP-7 352448.54 1212062.81 6,277 
No longer 
accessible 

3(2011) N/A  

SP-8 352304.45 1209778.13 6,019 671 0.5 (2014) 1 

SP-9 347646.05 1216901.76 6,766 169 2.6 (2016) 3.4 

SP-10 349947.92 1217015.85 6,606 No flow No flow No flow 

SP-11 350633.46 1219321.55 6,696 335 2.5 (2016) 0.6 

SP-12 354325.3 1214967.67 6,249 496 0.5 (2016) 0.5 

SP-13 346924.63 1211116.55 6,474 501 (2017) 17.1 

SP-14 347606.22 1211426.03 6,309 790 (2017) 0.5 

SP-15 343544.81 1215739.71 6,670 535 (2017) 2.3 

SP-16 354797.62 1212259.99 6,068 502 (2017) 0.5 

Seep-1 352290.12 1223600.3 7,102 N/A (2017) N/A 

Seep-2 354883.86 1216023.56 6,325 N/A (2017) N/A 

Seep-3 356401.43 1217339.18 6,434 N/A (2017) N/A 

Seep-4 1209653.55 356100.3 5,945 N/A (2017) N/A 

 Ground Water Levels and Flow 

Potentiometric data for the area around the Regal Mine show that ground water generally 

flows southeast to northwest across the mine toward the Beaverhead Valley. A potentiometric 

surface was created using springs and stream locations, as well as static water levels in wells 

from October 2016 (Figure 3.4-2). Static water level depths range from approximately 22 feet 

to over 240 feet. Ground water flow gradient ranges from approximately 0.05 to 0.06. 
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 Aquifer Testing 

Five aquifer test investigations have been conducted at the Regal Mine to characterize the 

ground water setting and evaluate the potential magnitude of ground water inflows to the pit 

once mining intercepts the regional ground water system. Aquifer test investigations have 

included single-well and multiple-well tests as described in the following text. The results of all 

historic Regal Mine aquifer tests are shown in Table 3.4-3. 

¶ The August 1994 single-well test (i.e., office domestic water supply well RMG-1) 

consisted of pumping well RMG-1 for 24 hours at 44 gpm and monitoring aquifer 

drawdown and recovery. 

¶ The January 1995 single-well tests on RMG-2 (pit well) consisted of two aquifer 

drawdown and recovery tests. These tests included a 40-hour test pumping at 56 gpm 

and an 8-hour test pumping at 58 gpm. Well RMG-2 was located near the center of the 

pit and was removed in the second quarter of 1998 as part of pit excavation activities. 

¶ Two pumping tests were conducted in November 1998 as part of the ground water 

characterization and affects assessment. The first test was a multiple-well, 72-hour test 

that pumped Well RMW-4 at 78 gpm and monitored drawdown and recovery at 

wells RMW-4 and RMW-2. The second test consisted of pumping Well RMW-1 at 

78 gpm for 120 hours. Although several wells were monitored during the RMW-1 test, 

measurable drawdown was only observed at the pumping well. 

¶ A long-term pumping test was performed in September 2003 to aid in estimating pit 

dewatering rates. Well RMW-5 was installed and pumped for approximately 43 days at 

an average rate of 57 gpm. Recovery lasted approximately 83 days. Water levels were 

recorded in the pumping well and four observations wells. 

¶ A second long-term pumping test was performed in the spring of 2005 to confirm the 

conclusions of the previous test. A new pumping well (RMW-6) and an additional 

monitoring well (RMW-7) were installed. The new well was pumped for approximately 

35 days at an average rate of 60 gpm and allowed to recover for approximately 26 days. 

Water levels were recorded in the pumping well and six observation wells. 

Analytical models that incorporate observed site gradients and aquifer test results indicate that 

ground water flows ranging from 1,100 gpm to as high as 2,200 gpm may be encountered as 

the pit bottom is advanced to an elevation of 6,080 feet (the current permitted depth is 

6,100 feet). The 1,100-gpm to 2,200-gpm estimate is based on a bulk site hydraulic conductivity 

of 2.0 feet per day. If this hydraulic conductivity value is bracketed with lower and higher 

estimates of 0.8 feet per day and 3.0 feet per day, then potential pit inflows range from 

400 gpm to 3,300 gpm (Hydrometrics, Inc. 1999). Note that these data were generated from 

pump tests on RMW-1 sited east of the mapped East Regal Fault along the east highwall of the 

pit. An analysis of the pumping test data for RMW-6 west of the East Regal Fault showed 
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