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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 associateddacilitie EIS

describes the resources potentially affected by the proposed amendment activities. This
summary does not provide aif the information contained in the EIS. If more detailed

information ispreferred, please refer to the El&ports, and othersources referenced within.

This EIS describes the Proposed Action and alternatives, incldditigeNo Action Alternative
and other alternatives described in Chapted,Description of Alternative$2) descriptions of
the affected environment for appotentially affected resources (Chapte©3Affected
Environment and Environmental Consequencé) an analysis of the impacts of the
alternatives (Chapter.8, Affected Environment and Environmental Consequemres
Chapter4.0, Cumulative, Unavoidaé) Irreversible and Irretrievable, and Secondary Impacts
and Regulatoryrestriction$; and(4) a summary and comparison of the alternatives in
Chapter5.0, Comparison of Alternatives

Purpose and Need
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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 189 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 fa¢iiiRDFjrom 123.3 to 164.7 acres. A

storm water management system at tNéRDFE-seven new dewatring wells, a settling pond,

and a new infiltration gallery (8) to replace 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 €kend require approximately 736et 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)® feet of HoffmarCreek 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 demandnd prolong employment and tax payments from the Regal Mine in

the area.

March 3, 2020 ESi
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59v0a wSO2NR i dosudedtittie dezigion onitie Paimit amendment which is

based on information provided in themendmentApplication, the analysis in the EIS, and the
substantive provisions of the Montana Metal Mine Reclamation Act (MMRA) (Sectit3@2,

et seq, Montana Code AnnotatedlCA0 ® 59v Q&4 wh5 ¢g2dzf R 06S LJzof A &K
15days after publication of th&inal EIS. Thé&inal EIS includecomments received on thBraft
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The Montana Environmental Policy Act (MEPA) (Sectigh2(BL, et seq, MCA) requires an

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

quality of the human environment. The EIS was prepared to satisfy these MEPA requirements.
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Application and determined that ivas complete and compliant with the MMRA arah

March18, 2019jssued a draft permit amendmenrursuant to § 82-337(1)(f), MCAssuance

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

subject to this environmetal review.

Project Location and History

The Regal Mine is an opeit talc mine located in western Madison County, Montana
(FigureESL). The mine and proposed expansion area are within Sections 2 and 3 of Township 8
South, Range 7 West, aections 20, 34, and 35 of Township 7 South, Range 7 West, Montana
Meridian. The site is 11 miles southeast of Dillon, Montana, on priaatt accessed via
Sweetwater Road and situated between two perennial streams: Carter Creek to the west and
Hoffman Ceek to the northeast. Ore is hauled to a transfer station 4.5 miles northwest of the
mine and transported for processing ta B. @it southwest of Dillon (under Operating Permit

No. 00009).

The operpit mine has been in operation since 1972. BMI currentines talc ore from the
Regal Mine using conventional oppit methods of drilling, blasting, loading, and hauling. The
current mine permit encompasses 243.2 acres of privatelyed land with approximately
162acres of disturbancelhe mine permitting Istory of the Regal Mine is summarized in
TableES1 and included in Section 1.3, Project Location and History.

Public Involvement and Scoping

hy al@& o0X HAM®I 59v A aadzSRméndnemNsp@icatioN®at S aS ai
complete and the environental review wascheduledo begin (DEQ 20H). 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.

March 3, 2020 ESii
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DEQheld a public comment scoping period from May 3, 2019, to June 3, Z0d%Jay 16,
2019, a public meeting was held at the Beaverhead County High School in Dillon, Montana.

Duringthe public scoping perigdDEQ received written and oral comments from the putblat

were submitted via email, mail, @t the public meeting.

ESiii
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Table ES
Summary of Mine Permitting and Regulatory History of the Regal Mine

Year Permit Description

Operating Permit No.

1972 00013 Approval oforiginal permit
Operating Permit . _ . .
1977 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
19922 Amendment 003 Consolidation of Operating Permits No. 00013 and
00013A

Minor amendment to | Consolidation of previously permitted areas as well a

1996 Operating Permit | documentation of Plan of Operations, reclamation
No.00013 plans, and permit stipulations

Added 63acres of new disturbance and 13 acres of né
2001 Amendmaent 004 permit area including pit expansion, rewigthe WRDF
design,and implementing a pit dewatering system

Addition of a 6.5acre ore stockpile and transfer site

2005 | Minor Revision 0901 approximately 4.5 miles northwest of the Regal Mine

Infiltration testing for water disposal via infiltration

2005 Minor Revision 0902 .
galleries

Expansion of th®VRDHFrom 63.3 acres to 123.3 acres.
2007 Amendment 005 Implementation of a revised pitewatering plan
permanent realignment of Sweetwater Road

Reclassification of a monitoring well as a dewatering

2015 Minor Revision 101
well

2015 | Minor Revision 1802 | Installation of two new dewatering wells

2016 | Minor Revision 1801 | Installation d four additional monitoring wells

Placement of a temporary pipeline in Hoffman Creek
2016 | Minor Revision 1802 | route surface flow through a pipeline to reduce surfag
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. Thhalowing primary issues of concemrerelated to the Proposed Action:

March 3, 2020 ESiv
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Cultural Resources
Ground Water

= =4 =4

Surface Water
1 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 anestablishes 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) tredassociated
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 pegechiarea, the pit and
WRDF would not be increased outside of the current permitted aizé no changes would
occur to the associatemine facilities. A detailed description of the existing permit is in
Section2.2, No Action Alternative: Existing Permit.

Proposed Action

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

YR SELI YR GKS YAYySQa 4FGSNI YIylF3aSySyid aeadsSy
mine permit boundary to increase the size of the permit to mpmately 380.1 acres. The

Proposed Action would increase disturbanne60.2 acres to a total of 250.1 acres. The

expansion would extend the life of the mine &gproximately 6 years.

The open pit would be expanded by almost 8.8 acres for a totalgé af 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 pitbottom elevation of approximately 5,990 feet above mean sea level (amsl) (i.e.,
540feet deep). Approximatel$.3 millian cubic yardof waste rock would be extracted under

March 3, 2020 ESv
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the Proposed Action, including approximately 39,500ic yardf potentially asbestiform
rocks. Mining methods, equipment, haulggee processing, and workforegould 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 raingeeightfrom 30 to 75 feet. The top
elevation of the WRDF would be 6,480 feet with a maximum fill height of&2&0Four

desilting basins would be constructed below the downstream end of the diversion channels to
reduce flow velocities and suspended sediment conicgions.

Disturbance associated witliater management would increase by 10 acres. The Proposed
Action would include seven new pit dewatering wells, a settling pond, and a new infiltration
gallery (IF3) to replace existing {E. Ground water would contue 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 2llons per minute

Impacts to surface water flows in Hoffman and Cadeeks and Soring SP1 are anticipated to
occur as a result of pit dewatering. During active mining operatipihslewateringwater
disposawould mitigate impacts. BMI would augment stream flow postclosure as a mitigation
measure to ensure that beneficial usesigoported 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 73@eet of channel to the northeast of the mine pit. Approximately 530 fdet o
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 subsurfafferall.
Mitigating impacts to Hoffman Spring Creek and Hoffman Creek are required as part of the
Proposed Action undehe approvedU.S. Army Corps of Engined permit and DEQ 401
certification. Approximately 600 feet of Hoffman Creek would beeskalith bentonite clay.

Department of Environmental Quality Permit Stipulations

With a history of nesting occurring netlire proposed disturbance, mitigation of impacts to
raptors and migratory birds is requirels a permit stipulation, aest survey oftie entire area

of disturbancewill 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 bestroyed when the nest is inactive and outside

March 3, 2020 ESvi
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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 éft 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 uporareview of the Proposed Action and preliminary environmental impactsfitia
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 desigvould use the current WRDF configuration surface and
incorporate micretopography (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
topographyin 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 Modigeab#ilte

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 desigwould havea more naturabppearance that blends

with the landscape.

Alternatives Considered and Dismissed

Under MEPAa reasonable alternative is one that is practical, technically possible, and
economically feasibledny alternative under consideration mualsomeet 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 MEPAat 8§ 75-1-201(1)6)(iv)(C)(Il), MCA. Some alternatives considered were dismissed from
further analysis. Each alternative and the reason for dismissal is described in Seg;tion
Alternatives Considered but Dismisdeédm Detailed AnalysisIhefollowingalternativeswere
dismissed:

f Connect Pit Lake to Hoffman Creek
Stream Diversion Construction Alternative
Partial Pit Backfill

Reduced Ground Water Dewaterirand

= =4 =4 =2

Alternate and Flexible Water Injection Sites
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Each of these alternatives atternative components was considered and eliminated from
detailed study for a variety of reasgnscluding operational feasibility, an increase in
environmental impacts, or failure to meet the purpose and need of the project.

Summary of Impacts

This El¥iscloses and analyzes the environmental consequences that may result from selection
and implementation of the Proposed Action and alternatives described in Chagter 2
Description of AlternativesThe more substantive consequences are presentddineES2,
whichsummarizes 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 resourcpaets analyses are provided in

Chapter 30, Affected Environment and Environmental Consequefuesary impacts) and

Chapter 40 Cumulative, Unavoidable, Irreversible and Irretrievable, and Secondary Impacts and
RegulatoryRestrictiongcumulative and semdary impacts).

Preferred Alternative

Administrative Rules of Montan&RM 17.4.617(9) requires an agency to state a preferred
alternative in the EIS, if one hheen identified, angrovideits reason for the preference. DEQ
has identified theWaste Rock Disposal Facility Grading and Mosaic Vegetstemmative as
GKS 3SyoOeQa LINBJerShisIIeRatiie\WRDE Mbfdmativbnan®utd be
modified to create a natural and stableamorphic landform that recreates a natural drainage
network.

59vQa NB@GASG 2F F+y LI AOFGAZ2Y F2NJ Ly 2LISNI (A
Section82-4-337, MCA. That law requires DEQ to make an initial determination as to whether

or notthe permitAmendment Application contains all necessary information and whetbier

not the proposed amendment satisfies the substantive requirements of the MNDER
RSGSNYAYSR (U KiméndmertApghicatiohigabldbvhplete and compliant on March

18, 2019and issed a draft permit amendment. The analysis contained in this EIS does not
OKI'y3aS 59vQa RSGSNNAYIFI(GAZ2Y (KAnendinéhE LINB L2 Al f
Application, which is the Proposed Action, complies with the substantive requirements of the
MMRA. Unles 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.

March 3, 2020 ESviii
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Table E

Summary of Primary Impacts of the No Actidternative, Proposed Action, and Agency Modified Alternative
Organized by Resource Area

Resource Area/

Agency Modified

Chapter No Action Alternative Proposed Action .
Impact Alternative
3.2 Cultural No impacts. No impacts to S|gr1|f|cant cultural No impacts.
Resources resources are anticipated.
Disturbance of the geology would occu
Geology and No change frpm the Wl.thln t.he expandeq anql deepened Same as the Proposed
3.3 current permitted mine pit as talc ore is mined and waste

Geochemistry

extraction.

rock (including a zone of potentially
asbestiform rock) is removed.

Action.

Ground Water

Continued dewaterig
would lower the ground
water table near the pit

The mine pit would continue to be
dewatered for an additional gears and
the ground water table would be
reduced by approximately 39&et.
Predicted drawdown of 100 feet would

Same as the Proposed

3.4 Resources by an additional 180 feet| extend 3,000 feet upgradient of the pit| Action.
or 280 feet below the and 240 feet downgradient. Dewaterin
premining water table. impacts to Hoffman and Carter creek
flows would be offset by proposed flow
augmentation.
Approxmately 730 feet of the Hoffman Impacts to Hoffman Creek,
Spring Creek channel would be .
Hoffman Spring Cek, and
permanently relocated at the top of the
Surface Weer No change from the o . Carter Creek would be the
3.5 i pit highwall. A 60doot section of
Resources current condition. same as the Proposed

Hoffman Creek would have bentonite
materials added into thehannel to

reduce infiltration.Flow depletions are

Action. Postreclamation
drainage on the WRDF

108l01d auIN [ebay selauly snaleg
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Resource Area/

Agency Modified

Chapter No Action Alternative Proposed Action .
Impact Alternative
anticipatedin sections of Carter Creek,| would better mimic natural
Hoffman Creekandthe unnamed drainage.
tributaries of Hoffman Creelsut would
be mitigated by recharge and flow
augmentation.
Dewatering would cease During the dewatering phase of the
ring v Proposed Actiorflows within the
once mining is : :
simulated drawdown areare likely to
. completed. The water . . Same as the Proposed
3.6 Water Rights : be impacted, although impacts to wate .
right for SP1 and other . Action.
i rights depend on extent of the water
water rights on Hoffman .
. useandimpacts to creeklows would be
Creek may be impacted. .
offset by proposed flow augmentation.
The east wall of the pit auld be
3.7 Geotechnical No change from the steeper, but slopescale failures or othe| Same as the Proposed
' Engineering current condition. geotechnical impacts are not Action.
anticipated.
A total of 60.2 acres of existing land us
would be temporarily impacted. All
No change from the proposed disturbance would be Same as the Proposed
3.8 Land Use . : e .
current condition. reclaimed back tdhe existing uses after Action.
mine closue except for 8.8 acresvhich
would become a pit lake.
Visibility Qf the WRDF and open pit fro The postreclamation
. surrounding landowners and travelers
Visual : ) ) landscape would better
No change from the would increase slightly. Reclamation :
3.9 Resources and . . blend with the landscape
; current condition. would improve the landscape to more :
Aesthetics and be more aesthetically

naturalappearing landscape to
minimize permanent visual impacts.

pleasing.
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Resource Area/

Agency Modified

Chapter No Action Alternative Proposed Action .
Impact Alternative
. . No change from the A beneficial impact of jobs and tax Same as the Proposed
3.10 Socioeconmics " revenuewould occurfor a longer )
current condition. : Action.
duration.
Impacts to the natlv.e. soils includail Soil disturbance would be
salvage and stockpiling ahead of
) ) o . the same as the Proposed
disturbing an additional 60.2 acreRit . )
. .. | Action. Excess available so
. and WRDFeclamation would be similar
Soils and No change from the : ) . would be used for WRDF
3.11 . . to previously permitted reclamation an . .
Reclamation current condition. : . : grading, and the alternative
includes gradingzapping, and .
would also reduce material
revegetatngthe WRDI-select benches .
. : .| erosion and create a more
of the pit, and other associated mining
. stable landform.
facilities.
Approximately 8.8 acres associated wi
the pit would be permanently converte( . .
Postreclamationvegetation
from grassland to open watemd
. : on theWRDF would be mor
. No change from the highwall or talus slopeApproximately . ) :
3.12 Vegetation . . : diverse in specielsut would
current condition. 51.4 additional acres of disturbance to o
be more difficult to seed an(
grassland, shrublands, and forested treat weeds
landswould occurfor the duration of
active mining.
Approximately0.72 acre of delineated
wetlands abng Hoffman Spring Creek
3.13 Wetlands No change fr_qm the and Hoffman Creelould be disturbed Same as the Proposed
current condition. o . . Action.
Mitigation would require purchasing
wetland credits.
. : Thealternativewould
_— No change from th . : o .
3.14 Wildlife 0 change from the Habitatwould be lost(especially diversify the wildlife habitat

current condition.

sagebrush) associated with the 60.2

on the WRDRNd attract a

108l01d auIN [ebay selauly snaleg
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Resource Area/

Agency Modified

Chapter No Action Alternative Proposed Action .
Impact Alternative
acres of additional disturbanauring greater number ofinimals
operations andspecies to the sitafter
revegetation.
. No change from the No change fronthe current condition . | Same as the Proposed
3.15 Noise . other than the extended 6 years of min .
current condition. life Action.
. No change from the No change fromhe current condition . | Same as the Proposed
3.16 Transportation " other than the extended 6 years of min .
current condition. life Action.
Enhanced grading and
Air qualitywould haveminor primary mosaic vegetation of the
317 Air Quality No change from the impacts with no increase in ambient ail WRDF may reduce pest

current condition.

impacts, butthe potential for longterm
iImpacts igncreased.

reclamation erosion and
dust generated from the
WRDF.
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GLOSSARY

Term Definition

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

active mining

Any substance in air that could, in high enough
concentration, harm animals, humansgetation, and/or
materials. Such pollutants may be present as solid partic|
air pollutant 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.

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

air quality

The extent to which water or dacontains soluble mineral

alkalinity salts

alluvium Unconsolidated material that is deposited by flowing wate

A Montana Environmental Policy Act (MER&)M that
refers to a way of achieving the same purpose and need
a project that is differenfrom the recommended proposal;
alternatives should be studied, developed, and described
address any proposal which involves unresolved conflictg
concerning different uses of available resources. Analysij
scenarios presented in a comparative form, toilitate a
sharp definition of the issues resulting in a basis for
evaluation among options by tha#ecisiormaker and the
public.

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

alternative

The geographical area being targeted in the analysis as

analysis area related to the area of the proposed project.

A waterbearing geological formation capable of yielding

ifer : . ; .
aquite water in sufficient quantity to constitute asable supply.

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

Definition

attainment

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

backfilling

The operation ofefilling an excavation and finishing the
surface.

Bald and Golden Eagle
Protection Act

Ly FOG Syl OGSR Ay wmdopnn 0K|
golden eagle without a permit from the Secretary of the

LYGSNAZ2NP ac¢l 1{S¢ Aa RSTAY!
purchase, barter, offer to sell, export, or import, at any tin|
2NJAY Fyeé YIYYSNE lyeé off|
Ff A0S 2NJ RSIRY 2NJ Fyeé LI NJ

base flow

Sustained flow of a stream in the absence of direct runofi
andincludes natural and humaimduced 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 optoa above which
mineral or waste materials are mined back to a bench fag
The mineral or waste is removed in successive layers, eg
of which is a bench. Several benches may be in operatiol
simultaneously in different parts of, and at different
elevatiors 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, agricultur@nd indstry.

A horizontal shelf or ledge built into the embankment or
sloping wall of an open pit to break the continuity of an

berm otherwise long slope and to strengthen its stability or to
catch and arrest slide material.
Structural nonstructural, and managerial techniques that
best management ) : :
: arerecognized to be the most effective and practicable
practices :
means to reduce or prevent pollution.
A term that describes the variety of liferms, the
biodiversity ecological rolghey perform, and thegenetic diversity they

contain.
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Term Definition

The act of removing, opening, or forming by or as if by ar

blasting explosive.

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

bond release

A storage area (such as a small reservoir) that delays the

catchment basin
flow of water downstream.

Occurs in an aquifer when groumdhater is pumped frm a
well. In an unconfined aquifer (water table), this is an acti
cone of depression 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 seams meet.

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

A set of air pollutants thatause smog, acid rain, and othe|
health hazards. They are typically products of fefssl
combustion and are emitted from many sources in indust|
mining, transportation, electricity generation, and
agriculture. The first set of pollutants recognizedl§§EPA
as needing standards on a national level were particulate
matter, nitrogen oxides, ozone, carbon monoxide, sulfur
oxides, and lead.

An air pollutant that is regulated by the NAAQS. Criteria
pollutants include sulfur dioxide, nagen dioxide, carbon
monoxide, ozone, lead, and two size classes of particulaf
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 b
added to, or remeed from, the list of criteria pollutants as
more information becomes available. Note: Sometimes
pollutants regulated by state laws also are called criteria
pollutants.

criteria air pollutant

criteria pollutant

The impact on the environment which results from the
incremental img@ct of the action when added to other pas]
present, and reasonably foreseeable future actions
regardless of what agency or person undertakes such ot}

cumulative impact
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Term Definition

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

Wall of impervious material such as concrete or asphalt

cutoff wall used to exclude ground water from an excavation.
A process by which watguality in the natural environment
is lowered. When used specifitaln regard tdVlontana
degradation 5SLI NIYSYyld 2F 9y EQRYYSyY |
nondegradation rules, this term can relate to a reduction
quantity as well.
- Removal of earthy materia(ge.,fine sand carried by
desilting . : .
running water and deposited agdiment.
dewatering Controlling ground Water by. pumping to locally I.ower
ground water levels in the vicinity of an excavation.
diabase A darkcolored igneous rock.
dike A sheet of rock that is formed in a fracture in a preexistin
rock.
I The eduction of a concentration of a substance in air or
dilution

water.

disturbed area

An area where vegetation, topsoil, or overburden is
removed or upon which topsoil, spoil, and processed wag
is placed as a result of mining.

downgradient

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

Lowering of the ground water surface caused by pumping
measured as the difference between the original ground

drawdown water level and current pumpalevel after a period of

pumping.
drilling The act of boring or driving a hole into something solid.
effluent Waste liquid discharge.

Awall or bank of earth or stone built to prevent flooding o
embankment )

an area or to impound water.

As desribed for vegetation, plants that have roots below
emergent and foliage or stems that extend above water such as

rushes, cattails, or sedges.
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Term Definition
Effluent discharged into the atmosphere, usually specifie
emission by mass per unit time, and considered whamalyzing air
quality.

Any species of plant or animal that is in danger of extincti
throughout all or a significant portion of its range.
endangered species Endangered species are identified by the Secretary of the
Interior in accordance with the 197 h&angered Species
Act.

An act of Congress, enacted in 1973, to protect and reco
threatened or endangered plant or animal species and th
Endangered Species Act | habitats. The Secretary of the Interior, in accordance wit
the act, identifies or listsk S & LJISOA Sa | & a
GSYRIFIY3ISNBR®E

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

Environmental Assessmen
(EA)

Environmental effects of project alternatives, including th
proposed action, which cannot be avoided; the relationsh
environmental between shortterm uses of the human environmerand
consequences any irreversible or irretrievable commitments of resource
which would be involved if the proposal should be
implemented.

A document prepared to analyze the impacts on the
environment of a proposed action and reteal to the
Environmental Impact public for review and comment. An EIS must meet the
Statement (EIS) requirements of MEPACouncil on Environmental Quality
and the directives of the agency responsible for the
proposed action.

A system of streams that flows only adieect response to
ephemeral drainage rainfall or snowmelt eventand hasno baseflow from
ground water.

The physical process by which a liquid is transformed to |

evaporation
gaseous state.
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Term Definition
. A bundle of sticks or other material used to strengthen a
fascine i
structure and reluce erosion.
tault A fracture or fracture zone where there has been

displacement of the sides relative to one another.

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

Any herbaceous plant, usually broadleaved, that is not a
grass or graskke plant.

(1) Emissions that do not pass through a stack, vent,
chimney, or similar opening where they could be capturef
by a control deviceg2) Any air pollutant emitted to the
atmosphere other than from atack. Sources of fugitive
emissions include pumpsalves; flanges; seals; area sour{
such as ponds, lagoons, landfills, piles of stored material
(e.g., ore); and road construction areas or other areas wl
earthwork is occurring.

forb

fugitive emissions

geomorphic Relating to the form of the earth or the forms of its surfac

The operation of finishing a surface after backfilling an

grading excavation.

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

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

growth media

hardness

Air pollutants not covered by NAAQS but which may pres
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
hazadous air pollutants emissionsjnorganic arsenic, mercury, radionuclides, and
(HAPSs) 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 pollutantj
that may realistically be expected pmse a threat to human
health or welfare.

Metallic elements with high molecular weights, generally

heavy metals . . .
toxic in low concentrations to plants and animals.

The face of exposed overburden and mineral in surface
highwall mining operations or foentry to underground mining
operations.
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Term Definition

Cultural resources that are listed on or eligible for listing (

historic properties the National Register of Historic Places

An area in which an individual animal spends most of its

home range time doing normal etivities.
hydraulic conductivity The rate of flow of water through geologic material.
A soll that formed under conditions of saturation, flooding
hydric soll or ponding long enough during the growing season to
develop anaerobic conditions in the uppesirt.
. Abody of water confined within an enclosufas a
impoundment )
reservoii.
e Process by which water on the ground surface enters the
infiltration .
soil.
incised Having a margin that is deeply and sharply notched.
A stream orreach of stream that is below the local wat
intermittent stream table forat least some of the year and obtains its flow frc

both surface runoff and ground watelischarge.

Wetlands or other waters that are subject to federal contr
arereferredtor & a2dzNAARAOGAZ2Y L €
within the regulatory jurisdiction of federal law such as th
Clean Water Act.

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

jurisdictional wetland

An area (often sparsely vegetated) where sggeuse
lek congregate in the spring and male sagyeuse diplay to
females as part of courtship.

Bodies of ore or rock that are thick in the middle and thin

lenses the edges, resembling convex lenses in cezsgion.
, . Length of time after permitting during which minerals are
life-of-mine ) o
extracted andmine-related activities can occur.
. . Pertaining to the structure and composition of a rock
lithologic :
formation.
. The quantity of material or chemicals entering the
loading : .
environment, such as a receiving waterbody
loam Soil composed mostly of samid silt with minor claysized

particles.
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Term Definition
The average number of a set of values. The sum of the
mean L
values divided by the count of values.
. A numerical value in the midpoint of a range of values wi
median

half the value points above and half the poibtsiow.

Enacted in 1918 between the United States and several
other countries. The act forbids any person without a per|
G2 GLMHzZNBdzSE Kdzydz Gl 1Sz Ol
or kill, possess, offer for sale, sellfesfto purchase,
purchase, deliver for shipment, ship, cause to be shippec
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, atany time, or in any manner, any migratory bir|
Ay Ot dZRSR Ay GKS GSN¥a 27 |
2T YAIANI G2NB O0ANRAX2NI | ye
0ANR®E

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

Montana Natural Heritage | PN2 @A RS& AYF2NX I GA2Y 2y a?2

Migratory Bird Treaty Act

mitigation

Program emphasizing those of conservation concern.

National Ambient Air The allowable concentrations of air pollutants in the
Quality Standards ambient (public outdoor) aiNAAQSre based on the air
(NAAQS) quality.

National Emissions

Standards for Air Quality Emissions standards set by tb&EPAor air.

A MEPA term that refers to the alternative in which the
ProposedAction is not taken. For many actions, the No
Action Alternative represents a scenario in which current
conditions and trends are projected into the future withou
anotherProposedAction, sich as updating a land
management plan. In other cases, the No Action Alternat|
represents the future in which the action does not take
place and the project is not implemented.

No Action Alternative

An area that the SEPAas designated as not meeting (j.e
not being in attainment of) one or more of the NAAQS foi
nonattainment area sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone
lead, and particulate matter. An area may be in attainmel
for some pollutants, but not for others.
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Term Definition
_nonpermeable/ Preventinghe passage of fluids.
impermeable

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 an
bottom of a pit which gradually becomes a large, canyonl|
depression.

overburden

Geologic material of any nature thaverlies a deposit of
ore or coal, excluding topsaoil.

particulate matter (pm)

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

peak flow Themaximum flow of a stream in a specified period of tim
A solil profile showing the characteristics of all soil horizor
pedon or layers from the O horizon (organic material) to the R

horizon (consolidated rock).

perennial stream

A stream or reach of argtlam that flows continuouslyear
round as a result of ground water discharge or surface
runoff.

pH

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

postmining land use

The specific use or managememiated 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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Term Definition

A hypothetical surface representing the level to which
groundwater would risefinot trapped in a confined aquifel
potentiometric surface (i.e.,an aquifer in which the water is under pressure
because of an impermeable layer above it that keeps it fr
seeking its level)

Potentially Asbestiform

Rock (PAR) Serpentine and amphibole mineralization in Rore rock.

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

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

A MEPA ternthat refersto a plan that contains sufficient
details about the intended actions to be taken, or thatl wil
result, to allow alternatives to be developed and its
environmental impacts analyzed.

prime farmland

Proposed Action

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

raptors Birds of prey (e.g., hawks, owls, vulturasdeagles).

Perthe Metal Mine Reclamation A@WMMRA) (17.24.102,
Montana Code Annotated (MCAgclamation means the
return of lands disturbed by mining or minknglated
reclamation activities to an approved postmining land ubat has
stability and utility comparable to that of the premining
landscape except for rock faces and open,pitsich may
not be feasible to reclaim to this standard.

Plant growth that replaces original ground cover following

revegetation land disturbance.

Loose stone used to form a foundation for a breakwater (¢

fip rap other structure.

Areas with distinctesource values and characteristics tha
comprise an aquatic ecosystem, and adjacent upland ar¢
that have direct relationships with the aquatic system
(includes floodplains, wetlands, and lake shQres

riparian areas

ripped Torn, split apart, or opened.
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Term

Definition

secondary impct

An impact caused by an action but that occurs later in tin
(reasonably foreseeable) or farther away in distance.

Section 106

Section 106 of the National Historic Preservation Act of 1
requires federal agencies to consider the effects on histo
property of projects they carry out, assist, fund, permit,
license, or approve.

Section 110

Section 10 of the National Historic Preservation Actk866
requires federal agencies to establish an historic
preservation program for the identification and peation
of historic properties under their direct control or
ownership.

sedge

A grasdike plant, often associated with moist or wet
environments.

sedimentcontrol
pond/sediment trap

A sedimentcontrol 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 grour

seismic

Of or produced by earthquakes. Of or relating to an earth
vibration caused by something else (ean explosion).

sensitive species

Those specie@.e.,plant and animglidentified by the
Montana Natural Heritage Program for which population
viability is a concern, as evidenced by (1) significant currs
or predicted downward trends in populatiorumbers or
density or (2significant current or predicted downward
GNBYRa AYy KFoAGlFG OF LI 0Af |
existing distribution.

soil texture

Soil textural units are based on the relative proportions o]
sand, siltand clay.

Species of Concern

Species that are either known to be rare or declining, or
decliningbecause othe lack of basic biological informatior

specifiedhead boundary

In a numeric grounevater model, a boundary where the
head (water level) is set to a knowalue.

Overburden that has been removed during surface or

spoil underground mining operations.

Sorin A localized point of discharge where ground water emerg
pring onto the land or into a surface waterbody.

stratigraphy The arrangement of stratéayers).
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Term Definition
A small basin or low spot in the mine pit that collects
sump precipitation and ground water inflow so that the water cg
then be pumped out.
: The ability of a population to maintain a relatively stable
sustainable 0 )
populationsize over time.
A low or hollow place, especially a marshy depression
swale .
between ridges.
talus Pile of rocks that accumulates at the base of a cliff, chute

slope.

taxonomic level

A hierarchical defined group of organisms such as genus
species, ofamily.

threatened species

Any species likely to become an endangered species witl
the foreseeable future throughout all or a significant porti
of its range, as identified by the Secretary of the Interior i
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 sheetike body of crystallized minerals within
rock.

water right

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

water table

The level below which the ground is saturated with water
The water table fluctuates both with the seasons aedrly
because it is affected by climatic variations and the amoy
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 b
different river systems. On one side oivatershed rivers
and streams flow in one direction; on the other side they
flow in another direction

total maximum daily load

Aregulatory term in the Clean Water Attat descritesa
plan for restoring impaired waters that identifies the
maximumamount of a pollutant that avaterbody can
receive while still meetingvater quality standards
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Term Definition

A measure of the amourdf undissolved particles

total suspended solids )
suspended in water.

Referring to a chemical that has an immediate, deleteriot

toxic effect on themetabolism of a living organism.
A line, strip, or series of plots from which biological samp
transect ,
such awegetation, ae taken.
tributary A stream that flows into a larger waterbody.
upgradient The direction from which ground water flows.
Ability of a population to maintain sufficient size so that it
N persists over time in spite of normal fluctuations in
viability ) . o
numbers; usually expressed as a probability of maintainin
specific population for a specific period.
. The portion of the surrounding landscape that is visible fr
viewshed

a singleobservation point or set of points.

Watersincluding all interstate waters used interstate or
water of the US foreigncommerce, tributaries of these, territorial seas at
the hightide mark, and wetlands adjacent to all of these.

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

Areas that are inundated or saturated by surface or grour
water for a sufficient duration and frequency to support a
prevalence of vegetation typically apted for such

conditions and that exhibit characteristics of saturated so

wetlands
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Acronyms

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.abor & 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 HealtAdministration
MTNHP Montana Natural Heritage Program
NAAQS National Ambient Air Quality Standards
NESHAP National Emission Standards for Hazardous Air Pollutar
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Acronyms

Acronym Definition
NRCS Natural Resources Conservation Service
NRHP National Register of Historllaces
NWI National Wetland Inventory
OoP 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 o€oncern
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
USFV8 U.S. Fish & Wildlife Service
USGS U.S. Geological Survey
WRDF waste rock disposal facility
WUS Waters of the US
ya® cubic yards

March 3, 2020

XXXVi



Final Environmental Impact Statement Chapter 1
Barretts Minerals Regal Mireroject Purpose andNeed

1.0 PURPOSE AND NEED

1.1 INTRODUCTION

This Environmental Impact Statement (EIS) was prepamnegh applicatiorfor Anendment006
to Operating PermiiNo.00013submitted by Barretts Minerajsnc. 8MI) for the Regal Mine
expansion (the Projecth Dillon, Montanato the Montana Department of Environmental
Quality (DEQBMI submitted the Amendment Applicatimm March29, 2018. The Montana
Environmental Policy Act (MEPA) requires state agencies paprenElSeforetaking a state
actionthat significantly affectthe quality of the human environment (8 75201(1)(b)(iv),
Montana Code Annotated [MCA]). DEQ has prepared thisdid®e taking state actionThe
permit amendment wouldexpand and deepen thexistingmine pit, increase the size of the
wasterockdisposalfacility (WRDF)modify the ground water capture and infiltration system,
and realign Hoffman Spring Creek.

DEQ prepared this EIS to present the analysis of possibiemental consequences ttiree
alternatives: No Action Alternative, Proposed Action, ®iDF Grading and Mosaic Vegetation
Alternative Thealternatives are described in detail in Chapted,Description of Alternatives

1.2 PURPOSE ANONEED

59gmuposdd YR YSSR Ay O2yRdzOGAYy3 GKS SYy@ANRYYSyYyll
application to amend Operating Permit No. 00013. BMI currently mines talc ore at the Regal
Mine and has identified additional ore reservést wouldextend the mine lifeThepermit
amerdment (or Proposed Actionjould increase the total area @peratingPermitNo.00013

by approximately 136.8cres andncrease disturbance by 60.2 acrascrease the size of the

mine pit from 36.60 45.4 acres, and increase the size of the WRDF fr@818 164.7acres.

A storm water management system at the WRDF, seven new dewatering wells, a settling pond,
and a new infiltration gallery (IB) to replace 2 would also be included in the permit
amendment.The Proposed Action would include severaldifioations to locatreeks 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 pstream 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 additiorsityears of operation of

the mine at current production levelBenefits of the Projeatvould includetalc production to

help meet public demand and prolong employment and tax paymiata the Regal Minén

the area.

MEPA (Section #5201,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 beginrengirtsnmental
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reviewunder ME ! = 59 v NI @mnieSdmenpplicatibritiatermined that it was
complete andcompliant with the Metal Mine Reclamation Act (MMRA) (Sectiod-3D1,et.
seq.,MCA) andon March 18, 2019ssued a draft permit amendmerfPursuant to § 8-
337(1)(f),MCA, ssuance of the draft permit amendment as a final permit amendment is the
proposed state action subject to this environmental review

59v gAff RSOARS GgKAOK It SNyl GdA@S akKz2dZ R 6S |
information provided in te Amendment Application, the analysis in the EIS, and the

ddzoaldl yiAdS LINPGA&GAZ2YE 2F (KS aaw! ® 59vQa wSO
than 15 days after publication of the Final EIS. The Final EIS mictudments received on the

Draft EISPR (G KS | 3Sy0eQa NBalLlRyaSa G2 adomaidlydirgs

1.3 PROJECT.OCATION ANDHISTORY

The Regal Mines an open pit talc mincatedin western Madison County, Montana
(Figurel.3-1). The mine and proposed expansion aaeawithin 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 i1 miles southeast of Dillon, Montana, on private land accessed
via Sweetwater Roaand situated between two perennial streams: Carter Creethe west

and Hoffman Creek to the northea$dre is hauled to a transfer station 4.5 miles northwest of
the mine and transported for processing.tol NNXB lstuthwestafDillér(under Operating
Permit No. 00009)

Background information on the W@y and regulatory context of the Regal Mine is provided in
the following text. This information is necessémyevaluatethe permit amendment and any
alternatives or stipulations.

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

State Land$MDSL) on March 17, 19/@nd issued to Pfizer, Inc. (previous owner and operator
of the Regal MineMDSL was the agency that preceded DEQ as administrator of the MMRA. A
preliminary environmentateview was prepared by MDSLApril 1977 for proposed Operating
Permit No.00013A for the Regal Min@perating Permit No. 00013Aat wasissued by MDSL

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

disturbance InAugust 1992, MDSL approvAdthendment 001 Operating Permit No. 00013A to
adjust the acreage of disturbancia¢ addition ofan omitted 27 acres).

Amendment 002 to Operating Permit No. 00013A was issued in April 1998Jded4.9 acres
of disturbance to he mine operationAmendment 003vas approved in 199@nd Operating
Permits No. 00013 and 00013 re consolidated to managée permits.In 1996, Regal Mine
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completed a minoAmendmentApplication to Operatig Permit No. 00013 toonsolidate
previously permitted areas as well as documegtitemssuch as Plan of Operations,
reclamationplans, and permit stipulations.

Amendment 004 was issued in 2001 and includedanding thepit to the north,revising the
WRDHResign(i.e.,increasinghe footprint and reduing theheight of the facility)and
implemening a pit dewatering systemAmendmentO04added 63acres of new disturbance
and 13 acres of new permit area.

Minor Revisior05-001 was approved on July 8, 20@&d consisted of a 6-&cre orestockpile

and transfer site located on private land approximately 4.5 miles northwest of the Regal Mine
on Sweetwater RoadTheinfiltration testing forwater disposal via infiltration dgl@rieswas
approved by DEQ as Minor Revisior0OR to the operatingpermit in 2005.

Amendment 005authorized in 200/consisted okexpandinghe WRDKfrom 63.3 acres to
123.3 acresand implemening a revised pit dewatering plan in drainages near the nfiare
disposingpit water. Amendment 005 also included permanigmealigringthe Sweetwater
Road throughthe mine site as stipulated in Amendment 004.

Minor Revision 1801 (approved in February 20)Beclassified a monitoring well as a
dewatering well Minor Revision 1802 (approved in May 201)%stablished two new
dewatering wellsalong the east highwall outside the rim of the pit. All three of these
dewateringwells discharge to an Undergrouihgection Controldass V injection well
downgradient from the pit. The Environmental Protectibgency approved th&lICwell on
April 1, 2015. Minor Revision 1®1 allowed for instailhg four additionalmonitoring wellsand
Minor Revision 1802 allowed fo pladng a temporary pipelinen Hoffman Creekhannel to
temporarily route surface flow through a pipeline (corrugafadstic pipdaid in existing
channel) around the mine pit arda reduce surface flow losses

BMlapplied for Amendment 00t DEQ orMarch 29 2018 responded to DEQ comments on
June 27, 2018, November 13, 2018, and January 17, 28#i3ubmitted applicatiorrevisiors
on March 18, 201%nd September 27, 2019

1.4 SCOPE OF THEDOCUMENT

This EIS describes the potential diresgicondary, and cumulative environmental impacts that
could result from the No ActioAlternative Proposed Action, anfigency ModifiedAternative
(AMA)considered in detailThe geographic scope of this EIS covers the lands within the
amendment permit ara and new disturbance areas within the existing permit boundary.
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This document is organized intioe following severchapters:

1

Chapter 1. Purpose and Need: Chapter 1 includes information about the Projettteand
purpose of and need for the Project. Thigapter 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, atwtRDF Grading and Mosaicgéeation
Alternativeconsidered 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 detailthe current environment and the potential direct and secondary imp#uas

result from the No Action Alternative, the Proposed Action, andwieDF Grading and
Mosaic Vegetation Alternativeonsidered This analysis is organized by resource.

Chaper 4. Cumulative Impacts, Unavoidable Adverse Impacts, Irreversible and
Irretrievable Commitments of Resources: Chapter 4 describes the cumulative impacts
present and future actions in the area as well as summatinasoidableirreversible

and irretrievable and secondarimpacts

Chapter 5. Comparison of Alternatives: Chapter 5 provides a summary comparison of
the No Action Alternative, Proposed Action, and AMA.

Chapter6. Consultation and Coordination: Chapégprovides a listing of agencies,
groups or individuals who were contacted who contributed information.

Chapter7. List of Preparers: Chaptéiprovides a list of preparers for the EIS.

Chapter 8. Response to Comments: Chapter 8 provides a response to comments
obtained on the Draft EIS.

Charter 9. References: Chapt@rprovides a list of the source materials that were used
in preparingthe EIS.

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

1

Appendix A. Technical Memandum1: Barretts Regal Mine ProjectPartial Pit Backfill
Evaluation

Appendix B. Technical Memamdum?2: Barretts Regal Mine ProjegtWater Rights
Assessment

Appendix C. Technical Memamdum3: Barretts Regal Mine ProjegGround Water
Model andCreekDesignAssessment
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1.5 AGENCYROLES ANCRESPONSIBILITIES

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. T&IEIS 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 Trable 15-1 have relevat permits or reviews that would potentially
be required for the ProjecCounty permits or approvalare notrequired for the Project.

Tablel.51
Regulatory Authority and Responsibilities of State Agencies Related to the Barretts Minerals
Permit Amendment

Potential Permits or Reviews
Required (Statutory Reference)

Montana Department of Environmental Quality

Purpose

Montana Environmental Policy
Act, Analysis of Impact3ifle 75,
chapter 1, parts 1 through 3,
MCA)

MEPA requirethat DEQ prepare akIS beforé¢aking
state action for any projects that significantly affect
the quality of the human environment.

Mining must comply with state environmental laws
and administrative rules. The MMRA established
reclamation standards for landbat aredisturbed by
miningandgenerally requie that the landsbe
reclaimed to comparable stability and utility as that
adiacent areas. Reclamation must provide sufficient
measures to ensure public safety and prevent air or
water pollution and adjacent landlegradation

MPDES stablishes effluent limits and treatment
standards and regulates pousburce discharges of
pollutants into state surface waters or gyound
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 waterquality. An MPDES permit may also
authorize discharges of construction storm water an
would require develomga Sorm Water Pollution
PreventionPan.

Metal Mine Reclamation Act,
Operating and Reclamation Plan
(Title 82, chapter 4, part 31CA)

Montana Water Quality Act,
Montana Pollutant Discharge
Elimination System (MPDES)
(Title 75, chapter BMCA)
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Potential Permits or Reviews
Required (Statutory Reference)

Purpose

Montana WaterQualityAct,
Section 40 ertification(Title 75,
chapter 5, part MCA)

Federal permits related to discharges to state water
must obtain certification from the state that
discharges comply with state water quality standard
On February7, 2018, DEQ certified that the Project
would not violate water quality standards under
Section 401.

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

An Air QualityPermit is required for construatg,
instaling, and operaing facilities and equipment that
may cause or contribute to air pollutioAir Quality
Permit #308601 for the Regal Mine was approved
December 28, 2010.

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

The act regulatethe management ohazardous
waste in Montana, includingtorage and disposal.

Montana State Historic Preservation Office

NA

The State Historic Preservation Office (SHPO) advi
state agencies when a project could affect cultural
resources that are eligible or potentially eligible for
the National Register of Historic Places. Sites that g
eligible or potentially eligible tahie National Register
of Historic Places are consideriidtoric properties.
After consultation, SHPO may concur if the Project
could have (1) no impact; (2) no adverse impact; or
(3)adverse impact ohistoricproperties. If SHPO dog
y2 0 02y OdzNétesnination, theh DEXAmMay
request BMI to conduct additional cultural work. If
SHPO concurs that the Project would have no impa
or no adverse impact, then the Project could move
forward. If DEQ determines and SHPO concurs thal
Project could have agrse impacts ohistoric
properties, then DEQ would request BMI to
implement protection, mitigation, and monitoring as
approved by SHPO.

Montana Sage Grouse Habitat Conservation Program

Executive Order 22015 and 21
2015

The Montana Sage Grouse Habitainservation
Program works to sustain viable sag®use
populations and conserve habitat. The executive or
provides for conservation, regulatory protection, ang
management of saggrouse in Montana, particularly
in Core Areas.

March 3, 2020
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Potential Permits or Reviews
Required (Statutory Reference)

Montana Department of Natural Resources & Conservation

Surface water or ground water use is controlled
OKNRdzZAK Aaadz yoS 27F gl i
Montana Water Use Acfltle 85, | water rights are Groundwater Certificaldos. 41B
chapter 2, parts 1 through 4, 8600200and 41B 30047773; these water rights are
MCA permitted for use as dust control and vehicle cleanir
A new or amended water right would be required to
provide potable water for use at the mine.

Purpose

Montana Water Bw requires a water right whenever
an action involves diverting water from its source fo
beneficial use or when one wishes to protect a
guantity of water in the source for a beneficial use.
(8 852-102(4),et. seq.MCA) 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 |
of water and requires a water right.

As part of the joint application for proposed work in
Montana Natural Streambedand a 2 y G yI Qa a4 NBIl Yas gSif
Land Preservation Act (310 Law) waterbodies, a 310 permit is required from the local
(Title 75, chapter 7, part 1, MCA) conservation district. The Ruby Valley Conservatior
Districtapproved a 310 permit on March 7, 2018.

NA = not applicable

1.5.2 Other Agency Roles
The permit required by th&).S. Army Corps of Engine@dsSACHS3 listed inTable 1.52, which
hasbeen obtained.

March 3, 2020 1-8



FinalEnvironmental Impact Statement Chapter 1
Barretts Minerals Regal Mireroject Purpose and Need

Tablel.5-2
Federal Agencieg Potential Requirements

Potential Permits or Reviews
Required (Statutory Reference)

U.S. Army Corps of Engineers (USACE)

The USACE has responsibilities under Section 404 of
Clean Water Act and the authority to take reasonable
measures to inspect Section 4pérmitted activities.
Constructian of certain Project facilities in Waters of thg
United States, including wetlands and special aquatic
Clean Water Act, Section 404 | sites, would constitute disposing dredged or fill

Purpose

Permit (33USC 8344) materials. The USACE also requires Section 401
Permit No. NW&01301385 certification from DEQ (s€Eable 1.51). BMI submitted
MTH 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 (NW015 00766
MTH) for discharging fill into Waters of the Unitadt8s
on July 3, 2018.

1.6 PUBLICINVOLVEMENTAND SCOPING

hy al& oYX HAamMdpI 59v AaadzsSR | LINBaa NBfSFas
complete and the environmental review was setaegin (DEQ 2019a)he 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 noticer fine 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
commens. The notice was published in tBdlon Tributga 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 reeé 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 1SSUE®DFCONCERN

Based on comments received duritige 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 alterrtave development process. DE@gntified 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 hedaffethe
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
The9L{ &K2dz R SEIFYAYS (KS tNR2SOGQa AYLI OG&a 2
Section 3.5, Surface Water Hydrology.

1.7.4 Water Rights
¢CKS 9L{ &aK2dz R S@lfdz S (KS tNR2SOGQa LRGSy (A
Section 3.6, \Ater Rights.
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2.0 DESCRIPTION OF ALTHRATIVES

This chapter describes the alternatives that wexaluated in the environmental review, the
alternative screening process, and the rationale for alternatives considered but not analyzed in
detail.

2.1 DEVELOPMENT ORALTERNATIVES

This section describes the process and outcomes of considering reasonablataleso 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 (WRDRHer the Montaa Environmental Policy

Act (MEPA), aalternative 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 physicgations, and (3) determined without regard to

the economic strength of the specific project spon$r$-1-201, (1)(b)(iv)(C)(l), Montana

Code Annotated [MCA])). Alternatives may include design parameters, mitigation, or controls
other than those incgrorated 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
alternativesanalysidor a project that is not a statsponsored projectioes not include an
alternative facility or aranalysis of alternatives to the proposed project its€l7$-1-220(1),

MCA).

MEPA requires the analysis of environmental impacts of the PropostezhAa range of
reasonable alternatives, and the No Action Alternative. Potential alternatives were identified

YR RS@St2LISR 6FaSR 2y GKS ! YSYRYSyd ! LILX AOLF @

deliberations and analysis of technical documents (éeghnical memoranda in Appendices A
through C), and public scoping commeridsiring an initial review of the application, DEQ
conducted an environmental analysis and considered and dismissed several alternatives that
either had greater impacts to the huan 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 NOACTIONALTERNATIVE EXISTINGPERMIT

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 itsfaéd meet the purpose and need or

would not be able to satisfy environmental permitting standards.
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Barretts Minerals Regal Mireroject

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 wouldlalv 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 Sectidn3, 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
Figuresl.3-1 and2.2-1. The current permitted boundary encompasses 243.2 acres logated
portions of Sectiong 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 SBatige 7 West
(approximately 4.5 miles northwest of the Regal Mine).
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Figure2.2-1
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 showif able 22-1 (BMI 2019a)

Table2.2-1

Acreages Associated/ith Barretts Minerals Currently Permitted Operations
No Action

Location or Facility Permitted Disturbance
(Acres)

Open Pit 36.6
Waste Rock Disposal Facility 123.3
SoilStockpiles 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 Disturbancgs 0
Temporary Reclamation/Revegetated Soil Stockpil 0
Total Currently Permitted Disturbance 189.9

Source: BMI (2019a)
2Includes 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 WRDas 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 ahges would occur to the associated facilities permitted
under Operating Permit No. 00013. The current mine facilities at the Regal Mine are shown on
Figure 2.21 and summarized in the following text. Mining operations under the No Action
Alternative wouldikely 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 véhas strikes east and west, and dips to the north
along the contact betweenrhe lower schist and overlying dolomitic marble. Waste rock at the
Regal Mine includes dolomitic marble, amphibolite, diabase dikes, schist, and ¢faisg. at

the Regal Mine uses a conventional open pit method that consists of drilling, blasting gloadin
and hauling. Mining equipment includes-&h haul trucks, dozers, grader, loader, water truck

March 3, 20 2-3



FinalEnvironmental Impact Statement Chapter2
Barretts Minerals Regal Mireroject Description of Alternatives

for dust control, lubricant truck for servicing, and light duty vehicles. Drilling is conducted to
prepare 36foot benchedor blasting with an emulsictype 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 encomasses approximately 38 acres along the eastern edge of the mine permit
boundary Figure 2.21). The permitted pit design is 450 feet deep with akmttom elevation

of approximately 6,080 feet and a rim elevation of 6,530 feet. The mine pit is construsieg
double benching, which leaves a-ft-wide catch bench at 6ot intervals or every two
30-foot-high production bench. The @0ot-wide pit access ramp is located on the north wall of
the pit and has an 8 percent grade. The access ramp at ttterbdoenches is a singlane,
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 WRigiare 2.21). The
facility is constructed with a combination of valley/sidd fiil 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 ggroximately 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 1.6Gaufrdisturbance

(as of May 2017).

2.2.5.1 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 aoweat

basis to keepphe water level below the bottom of the pitydrometrics, Inc. 20E). Twowells
(RMG1 and RM@&3) are used for dust suppressiomater rightsfrom thesewells restrict

maximum volume to a combinelD.53 acrefeet (acft) per year anca maximum flow rate of

55 gpm(BMI12019) BMI submitted an application to DNRC to increase the appropriation on
well RMG3 to 10acHt per year which would increase the combined total appropriation from

the two wells to 19.6°acft per year and a maximuiwombined extraction rate of 70 gpm
(BMI201%) (BMI 2019d)
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2.2,5.2 Pit Sump

A pit-bottom sump pump captures ground water and storm water at a rate of approximately
8 gpm (Hydrometrics, Inc. 20b® Nitrate concentrations in the pit sump water have averaged
3.66milligrams 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.

2.2.5.3 |Infiltration Galleries

Water collected during pit dewatering flows through piping and is released to two existing
infiltration basins (I and IF2) Figure 2.21). Infiltration basins (also referred to as infiltration
ponds, infiltration trenches, or ififration 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 IA and IF2 were 70 and 16 gpm, respectivélyydrometrics, Inc.

201%).

2.2.5.4 Underground Injection Control Well

The U.S. Environmental Protection Agency approved an Underground Injection Control (UIC)
well at the Regal Mine in 2015. AQJwell 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 wétem pit dewatering well water)

and provides echarge to the alluvium below the pond on Hoffman Creek. The UIC well is
designed to inject up to 120 gpm (Hydrometrics, Inc. 2018he injection rate in 2016 was 93

gpm.

2.2.5.5 Hoffman Spring Creek and Hoffman Creek

Alluvial ground water seeping into the pésulted 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 Revisief0pR6

2.2.6 Soil Salvage and Stockpiles

Soil or growth media mateal is salvaged from slopes with less than 50 percent grade. The
uppermost foot of solil is stockpiled separately from the subsoil and coarse fragments.
Stockpiles are seeded to minimize erosion and runoff. Based on 2017 luatsite currently

has 13.2 aes 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 yards3ydxisting stockpiles arefficient to meet
reclamation requirement$BMI 2019a) Stockpiles are located between the mine pit and the
WRDF, as shown dtigure 2.21.
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2.2.7 Transportation, Haul, and Access Roads

Access to the mine occurs via Sweetwater Road, which is a public grade¢hat 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.i©nauled in 5@n trucks from

the mine pit to an ore transfer statiofhe ore transfer site is located 4.5 miles northwest of

the Regal Mine on Sweetwater Rodle site is 6.5 acres and owned and maintained by the ore
haulage contractor. From the oteansfer site, talc ore is transported in20n trucksti 2 . a L Qa
SEAAGAYT YAttt FLrOAfAGEDd ' GKS OdNNBy il LINERdzO
mill average 10 to 15 round trips per d@8MI 2019a)

With the No Action Alternative,cess roads and pit haul roads would continue to be
maintained for safe conditions. Haul traffic would continue to occur 4 days per week, 9
10 hours per day, approximately 200 days per year through 2021.

2.2.8 Ore Processing
.aLQa YAff A& sandds sobtiRof Dilloi, INE At tha millj tald 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 Mingemp
FLIINRPEAYI GSt@& mp adGFFFX YR GKS O2yGNF OGSR KI
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

Informationin this section regarding the existing reclamation plan for the current permitted
mine operations for the Regal Mine (the No Action Alternative) is summarized froBetietts
Minerals, Inc. Lit@f-Mine Expansion Plan Regal Mine, Madison County, Mon(faigA 2006).

The existing permitted closure design is showrfFgure2.2-2.

2.2.10.1 Pit Reclamation

The pit reclamation plan includes a pit lake, retained highwalls, talus slopeslas@iment and
seeding select areas. At the time of Amendment No. 005, thialeét was estimated to be at
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23 acres in size with a lake elevation of approximately 6,380 feet (RMA 2fl8% (or broken

rock piles) would be generated usibtasting or backfilling anglacedin the pit on the

southwestern side of the pit to enhance@technical 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 surounded by a 4oot-high berm and 4.8oot-high fence.
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Figure2.2-2
Permitted Postclosure Topography

2.2.10.2 Waste Rock Disposal Facility Reclamation

The reclamation plan for the WRDF includes graslataces, 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
24inches of stockpiled soil to the tog 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.

2.2.10.3 Reclamation of Other Disturbances

Haul roads and the ore transfsite 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 losure. Infiltration galleries would be reclaimed. Dewatering wells and the
UIC well would be properly plugged and abandoned.

2.2.10.4 Soils and Revegetation

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

BMI submitted an Amendment Afication 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 mdg Hoffman Creek.

2.3.1 Proposed Action Overview

The Proposed Action would expand and deepen the mine pit, increase the size of the WRDF,
YR SELI YR (GKS YAySQa 61 GSNJ YIyl3SYySyid aeaidsSy
mine permit boundary to increase ¢hsize 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.féet0

deep). BMI expectis would recover an additional 0.45 million §df talc ore with the permit
amendment andhe proposed amendmenwould increase the size of the WRDF by 41.4 acres
for a total area of 172cres. 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 (IF3) to replace existing 1{&. 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 modificatiandaffman 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 woaldde 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 woukkpand 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 bundary to accommodate the expanded WRDF and new infiltration pond
(IF3).

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. misturba
associated with water management would increase by 10 acres and includes a new infiltration
gallery (IF3), sedimentation pond (SED, new dewatering wells, new pipelines, and surface
water runoff diches and desilting basins below the WRAIFof 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 2.31 compares the acreage of disturbance compotsdmetween 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 Proposedién site facilities is provided on
Figure2.3-1.

2.3.3 Mine Pit and Operations

The Proposed Action would increase the open pit size by 8.8 &ixeacres would be located
inside the current permit boundary and 2.8 acres would be located within the expansion
boundary Figure 2.31). 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 feabove mean sea levéle.,540 feet deep). The
Proposed Action pit topography is shown eigures 2.2 and2.3-3.

The preminingvater table elevation was approximately 6,360 feet and the proposed pit would
extend approximately 370 feet into the local bedrock aquifer, as showiigure 2.33, which
would require dewatering as described in Section 2.3.5, Water Management System. Th
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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Table2.3-1
Acreages Associated With Barretts Mirals Operations; No Action Alternative and
Proposed Action

Locationor Facility No Action Alternative|  Proposed Action Total
(Acres) (Acres)| (Acres)

Open Pit 36.6 8.8 454
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
II\:/I;r;ﬁit%félce and Support 17 0 17
Ore Transfer Site 6.5 0 6.5
::gglérlzar:g)sn Trenches, Wells, 6.7 10 16.7
Total Disturbance 189.9 60.2 250.1
Permit Boundary 243.2 136.9 380.1
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Figure2.3-1

Proposed Action New and Expanded Site Facilities
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Figure2.3-2
Proposed Action Pit Slope Design

Mining methods and equipment would be tlsame 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 expectst would recover 0.45 million y&of talc ore from the mine piexpansion.
Approximately8.3 million yd of waste rock would be extracted under the Proposed Action,
including approximately 39,500 ydf potentially asbestiform rocks. Geology and geochemistry
of ore, waste rock, and potentially asbestiform rocks ageatibed in Section 3.3, Geology and
Geochemistry.
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Figure2.3-3
Proposed Action Pit Cross Section; Existing Mine Pit Profile Based on 2015 TopodGiplsg
Section Locations Shown on Figure 28

2.3.4 Waste Rock Disposal Facility

The location of the WRDF and proposed final topography are shovgones 2.3 and2.3-5.
The WRDF would be expanded to the west and northwest of the currently permitted extent.
The toe of the facility will bapproximately 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 boundaiyufe 2.34). The proposed
WRDF expansion would have éaladesigned capacity of up to 11.6 million*ydlthough only
approximately 8.3 million ybf 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 oaar 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
220feet. The side slopes would be constructed at an angle of 2.5 horizontal to 1 vExtial).
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Figure2.3-4
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. Diversiomiebis would be constructed with rock along
the slopes to collect and divert runoff from the 198ar/24-hour design storm. Four desilting
basins would be constructed below the downstream end of the diversion channels to reduce
flow velocities and suspendestdiment concentrations before releasing flow into natural
drainagesfkigure 2.24). 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, nggpiond (SEDR), and a
new infiltration gallery (IR) to replace 2. Ground water would continue to be intercepted by
the dewatering wells and diverted into the proposed infiltration pond.

2.3.5.1 Dewatering Well System

Under the Proposed Action, seven newndgering 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 arshown orFigure 2.36. The new dewatering wells would extract a
combined 595 gpm.
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Figure2.3-5

Proposed Action Waste Rock Disposal Facility Cross Sedfixiating Mine Pit Profile Based on
2015 Topograpy (CrossSection Locations Shown on Figure 28

Existingvells RMG1 and RMG3, whichare used for dust suppression, would continue to be
used, though the wedlwould likely need to be deepened or replaceidh another nearby well
to continue to provide water.

2.3.5.2 Pit Sump

Consistent with the No Action Alternative, water that reaches the bottom of the mineqitd

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 ofsetfing 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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Figure2.3-6
Current and Proposed Pit Dewatering and Infiltration Components

2.3.5.3 Infiltration Basins
A new infiltration basin (B) would be constructed and existing2Rvould be closed and

reclaimed. I3 would be located approximately@ 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-3Fwould have a footprint of 0.4 acre, total

depth of 6.8 feet, and design watstorage depth of 4.8 feet (96,000 cubic feef]}ft 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 water3oThRe

pipeline woud 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 showrFagure 2.36.
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2.3.5.4 Underground InjectiorControl Well

The existing UIC well is shown leigure 2.36. 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.

2.3.5.5 Settling Pond

The Proposed Action includes a nexadre settling pond (SED located north of the mine pit
(Figure 2.36). The settling pond would be constructed to accept up to 250 gjtina hydraulic
retention time of 18 houre&nd would be used to redecsuspended sediment concentrations in
the pit sump water before being piped to-B-Based on an influent TSS value of 200 mg/L, the
sediment pondvould have dl-year solids retention volume (4,8@0ibic fee).

2.3.6 Flow Augmentation

Impacts to surface watetdws in Hoffman Creek and Carter Creek are anticipated to occur as a
result of pit dewatering. BMI wouldispose of dewatering wateturing operationsandas a
mitigation measure to ensure that beneficial use is supported and water rights are not
negativdy impacted, BMI wouldugment stream flovduring thepostclosurephase of the

project BMI would augment flow in Hoffman and Carteeeks as necessary in accordance with
the nondegradation requirements undé&RM17.30.715(1)(aqnd 824-355 MCA

Duringoperations, Spring SPwould be impacted by dewateringithough discharge of
dewatering waterfrom one of the new dewatering welts RMG1 or RMG3 would be
discharged into a collection tragr pondat the head of the new portion of Hoffman Spring
CreeknearSPR1.

Following the end of pit dewatering, flow augmentation may be required in Hoffman and Carter
creeks. Water for augmentation would be pumped fronells RMGL and/or RMG3; the
calculated vtume of water needed for flow augmentation is 10.81 afwet per year.

Flow augmentation of Carter Creek would be accomplished by recharging the alluvium
associated with H& at ratesranging from 1.4 to 2.9 gpior the period of December through
February. Br Hoffman Creek, the UIC webuldbe used to injectvater into the alluvium
estimated flow augmentation rates range from 5.6 to 29 gpm for Hoffman Creek for the period
between August and Marci hegroundwater modeling results predict that flow augmentation
may be required foll5 years on Carter Creek aBé years on Hoffman Credgklydrometrics,
Inc.2019c] Flow augmentation infrastructuneould remain in placdor a minimum of5 years
following cessatiomf active mine operationanduntil sufficient flow conditions are
reestablishedo meet regulatory criteria
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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 int
a portion of a tributary to Hoffman Creek, which is referred to as Hoffman Spring Creek.
Hoffman Spring Creek is a spriegl tributary with intermittent flow. The Proposed Action
stream design was based on an iterative process between BMI, DEQ, UySCdpma 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
Figure2.3-7.
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Proposed Action Hoffman Spring Creek Alterations
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2.3.7.1 Hoffman Spring Creek

The expanded pit would intersect Hoffman Spring Creek and impact approximateigel 20
channel to the northeast of the mine pit. Approximately 530tfelechannel 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 channegnent 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 10§ear/24-hr storm event, and the rock armoring would withstand flow
from a 10yr/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 livestdeiyre 2.37). Two subsurface cut

off walls would be constructed to direct shallowuaflal 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.

2.3.7.2 Hoffman Creek

To reduce surface water infilition 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, incorporéing 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 seah@et®d, the
corrugated piping would be removed to reestablish flow in the channel. The USACE approved
GKA&a OKIYyYySt Y2RAFAOFIGAZ2Y dzZAAy3d o60SyY0BYALS Ay
00766MTH) (USACE 20)8

2.3.7.3 Permitted Mitigation

Mitigating impacts ® 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:

1 Mitigating permanent stream and wetlanthpacts by purchasing credits from the
Upper Missouri River Mitigation Bank

1 Using best management practices to minimize turbidity, erosion, and other water
quality impacts such as:
¢ Isolating inwater work areas to thenaximumextent practicable
¢ Implementing practical best management practices on disturbed banks and within
waters to minimize turbidity during #water work
¢ Using clean fill material free of toxic materiaigoxic amounts
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¢ Stockpiling construction debris, excess sediment, androtfeste material above

the ordinaryhighwater mark

¢ Preventingcontaminationto 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 mmize disturbance to habitaand
¢ Stabilizing and revegetatiraut slopesadjacent to waterbodie$or 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
WRDFRand constructed within the footprint of the mine pit and the WRPBIg(re 2.31). Mine
access and traffic, including ore transport, would be the same as the No Action Alternative

(Section 2.2.7Transportation, Haul, and Access Rdads

2.3.9 Ore Processing

Orew dzf R O2yiUAydzS (2 6S LINROSaasSR
Alternative (Section 2.2.&re Processirg

2.3.10 Workforce

22NJ] F2NOS G GKS wS3lt aiAyS |yR
described under the No Aon Alternative (Section 2.2.9Yorkforce).

2.3.11 Reclamation

Regal Mine reclamation under the Proposed Action would be similar to the No Action

2FTF ards

.aLQa

YATL €

Alternative, but additional acreage would be incorporated that would include reclaiming new
Proposed Action facilitee(including the new infiltration gallery-8; 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.

2.3.11.1 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 @@ 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 downgradientaund water flow and evaporation. The pit lake would
contain approximately 1.45 billion gallons (i.e., 4,460 deet) of water and would be derived
primarily from native ground water and to a lesser extent, direct precipitation. The ground
water modelingpredicts 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

March 3, 20 2-19

g2



FinalEnvironmental Impact Statement Chapter2
Barretts Minerals Regal Mireroject Description of Alternatives

6,335feet (or 25feet below the premine potentiometric surface) approximately 115 yeamsraft
the end of dewatering (Hydrometrics, Inc. 2@).9

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 acces 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 sgifawth 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 barrierFigure 2.38 shows the Proposed Action pit reclamation.
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Proposed Action Final Pit Configuration

2.3.11.2 Waste Rock Disposal Facility Reclamation

The Proposed Action design of the WRDF would consist of mixed slopes to restore a more
naturatappearing landscape. Temporatsainage ditches consisting of graveli2to 8-in-

diameter rock approximately 12 inches deep) would be included to directcfater 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 cstructed. 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 WRDHR alosure is shown oRigures 2.34 and2.3-5.

2.3.11.3 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 {§HB3, dewatering wellspipelines,
and the storm water system). Components of the flow augmentation, system, including IF
and the UIC well, would remain in place until sufficient natural flow on Hoffman Creek and
Carter Creek supports their removal.

2.3.11.4 Soils and Revegetation

Sutable 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 arsémated 287,155 ytof soil stored in the stockpiles, and an additional
274,508 yd 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 561363 yd
soil would be available for reclamatioigble 2.32). Rock used for tallong 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 piteather than from older
material in the WRDF-.

Table2.3-2
Volume of Soil Available for Reclamation

Area Salvaged| Volume

Soil Source Location (Acres) Thickness| Available
(Inches) (ycb)

Oper_1 PitExpansion and Hoffman Spring Creek Chanr 8.8 20 23.567
Realignment
WRDF Expansion 41.4 20 110,875
Ancilllary Dl'sturbances' (|nf|Itrat|on ga_llerles, ' 10 20 26781
sedimentation pond, pipelines, desilting basins)
WRDF Remaining Permitt@isturbance 42.3 20 113,285
Total Volume From Proposed Amendment 006 and 274508
Remaining Under Amendment 005 '
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 Alternaffable 2.33 summarizes the

volume of soil required to meet reclamation goals, with replacement thickne$2 ofches of

soil along the sloped areas of the WRDF and 24 inches for all other areas. Approximately
410,940y of soil are needed for reclamation; based on the available soil volume, an excess of
soil should be available on site.

Table2.3-3
Volume of Soil Required for Reclamation

_ - Area Replagement Volu_me
Mine Facility (Acres) Thickness Required
(Inches) (yd®)

WRDF Flat Surfaces 52.9 24 170,690
WRDF Slopes 88.7 12 143,102
Open pit AccessiblBenches 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 $ % BRERMIT 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 rapiest between Hoffman Spring Creek

and Hoffman Creek inside the proposed permit boundary but outsigeagosed 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 ocering near the proposed disturbance, mitigation of impacts to

raptors and migratory birds is requireds a permit stipulation, aest survey of the entire area

of disturbancewould be performed by a qualified biologist shortly before vegetation is ckkare

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 Treatyddes 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 WASTERO DISPOSALFACILITY GRADING ANDMOSAICVEGETATION
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 Reclamatiorelapihg 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 stopestore a more
naturatappearing landscape and includes storm water collection channels and exasitnol
measures that are to remain in place until vegetation is established. Based upon review of the
Proposed Action and preliminary environmental mefs, 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 tWgRDF Grading and Mosaic Vegetatidternative are the
same as the Proposed Action.

2.5.2 Alternative 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 WRDFauld 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 curtRDF configuration surface and
incorporate micretopography (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 attative 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 pastlamation landscape would be

superior in terms of app@rance 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 tfeecddhe WRDF.

The stepped terraces of the Proposed Action would be eliminated and smoothed. Construction
of microtopography could be aided by GPS machine guidance.
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According to the Amendment Application, approximately 150,060y éxcess 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 ti®rnative the minimum soil repleement 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.

TheWRDF Grading and Mosaic Vegetation Alternadesign would allow the landform to

convey storm water in a nonerosive, natural manner. The alternative design surface would be a
stable, naturalacting, and generally maintenanéese surface that behaves more like a native
surface in flood events. Erosiof reclaimed topsoil would be reduced, and slope stability

would be increased without requiring losigrm maintenance and repair. The final grading and
reclamation would eliminate the need for more defined channels and some of the other
erosionrcontrol measures such as sedimeobntrol 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.

TheWRDF Grading and Mosaic Vegetaticekative would also create mosaic vegetation
patterns to develop specifically tailored mieemvironments or ecological niches for targeted
plant species. The micienvironments that would be created would encourage growth of
specific plant species and wiol 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 diversitig also
positively impact wildlife diversity.

The modified design would optimize material placement in the WRDF during mining to
accelerate the WRDF reclamation. The propasatiral grading would also lead to the overall
reclamation success and bond release.

2.6 ALTERNATIVESCONSIDERED BUDISMISSEDFROMDETAILED ANALYSIS

Under MEPA, a reasonable alternative is one that is practical, achievable under current

technology, and econoitally 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 sporgseés-(1-
201(1)(b)(iv)(C)())MCA). Pursuant t§ 751-H Hnom0 X a/ ! = Ly Gl ft GSNYI GAQD
does not include evaluating an alternative facility or an alternative to the proposed project

itself. Any alternative under consideration must be able teetnthe 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 altemtive 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

' 4 R20dzYSYyUuSR Ay .alLQa alé& wnmd dt Ne2SOG hLIA
preliminary pit designs that was considered but dismissed involved a pit with a larger footprint
and greater disturbance to the eastward Hdfman Creek (BMI 2019b). The preliminary and
dismisseddesign 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. Thinsidered 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 slopsstability analysis (Golder Associates Inc. 2016) allowed for a pit design

with steeper pit slopes that decreased the disturbaheetprint of the pit and increased the
distance of the pit from Hoffman Creek. The Proposed Action, as gsgsenthe 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 tleetheast rim of the pit, Hoffman Creek is 35

G2 nn FSS4G FTNRBY GKS LAGQa NAYO

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 thenpitret 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 sith@#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 cimel 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 pt 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
Section2.3.7, Modifications to Hoffman Spg 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 stableydrologic 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 notubstantially reduce the environmental impact of the Proposed

Action realignment of Hoffman Spring Creek and modifications of Hoffman Creek. The USACE;
the localconservationdistrict; and Montana Fish, Wildlife, and Parks have permitted the
proposed workn 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:

1 The proposedloodplain section appears appropriately sized to achieve conveyance of
the estimated 1060year peak discharge on Hoffman Spring Creek.

1 The proposed construction of Hoffman Spring Creek includes dimensions that are large
enough for locating the higensity polyethylene, 106nil 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 shruiosenhance stability.

1 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 Aquiresthat 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 thaght form in the pit

must be controlled§ 824-336(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, (2agial 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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2.6.3.1 Partial OpenPit 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 proposedflifeine Regal Mine
open pit is not large enough or configured to accommodate activeng 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 liféis option would still require operating the
Proposed Action dewatering systemtiithe 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 lifeof-mine development. Because the mine cannot deepen the pit to extract
talc while sinultaneously 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
SELI yaArzy LINR2SOGd . aLQad GSOKyAOI f sliféakt A G &
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 amliky of talc product), and this

option will not be carried forward for further investigatigAppendix A)

2.6.3.2 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 milliof) gélwaste 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 woulddxduced 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 5@n-capacity haul trucke/ould be required. This activity
would require 2.7 years to complete, assuming twehbur shifts per day, 4 days a week for
50weeks a year. This assumption is based on five haul trucks andhanige cycle time per
truck. To complete this task, the detering 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 rkcould contribute nitrate to ground water moving through the
backfilled portion of the pit and cause a contaminant plume downgradient of the pit, which
couldincrease nitrate concentrations in the shallow pit lake. Nitratesldflush out of the
backfillover a period of months or years. Nitrate concentrations could exceed ground water
standards. Although this scenario is technically feasible, partial backigldigmissed from
detailed analysis becausecibuldimpair ground water quality and add tbé reclamation time
(Appendix A)
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2.6.3.3 Total Open Pit Backfilling at Completion of Mining

Approximately 33.5 million tons (14.6 million¥af waste rock would be required to
completely fill the open pit at the completion of mining. The Amendment 006 apitati
indicates that the final WRDF would contain approximately 19.5 millidofyahaterial;
therefore, sufficient material is available for complete backfill. Under the complete backfill
scenario, the final WRDF would be smaller than in the Proposed Astobonly contain
approximately 4.9million yc? of waste rock.

Using the same assumptions as described in Se2t®8.2 Partial Open Pit Backfilling at

Mining Completionit would take approximately 1@ears to completely backfill the open pit.

This opion 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. Compleldiliag

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 @ncern that the waste rockouldcontribute nitrate to ground water moving through the
backfilled pit and cause a contaminant plume downgradient of the pit, wtoctdincrease

nitrate concentrations in the shallow pit lake. Nitratesuldflush out of tre 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 sigfit 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 wate(Apperdix 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 datering 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-pit pumping, which is most common and suitable for a
variety d 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 alternativeapproach 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-pdttom depths, a ground water cuiff 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 feas#glkernative 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 thatontributes 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 leveldrom 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 suitale site would better mimic natural flows of groumdater 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 watersystem and not be consumed. The 2017 ground water level map inditzé

flow at the Regal Mine is toward the northwest; therefore, downgradient infiltration would be
northwest of the mine pit (Hydrometrics, In2019). The Proposed Action would extract
ground water from in and around the expanded mpiebetween Hoffran 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 between he WRDF and Carter Creek, and a new
infiltration pond (IF3) 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

AYTFAEGNI GAZ2Y AYFNI a0GNUHzOG dzNBE 2 FF O idedtinyfow SQa  LIN.
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 watgtts 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 techmigaision. 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 modificatis to flow rates, to obtain the beneficial use on
Hoffman Creek and Carter Creek.

2.7 PREFERREDALTERNATIVE

ARM17.4.617(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 identifieRBFGrading and
az2zalAO0 xS3ASGIGA2y T GSNYI A DS WRDFGidhgand Sy Oe Qa
Mosaic Vegetation Alternative incorporates @lthe 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 comnmoreclamation work in favor of

a landform with swales and drainages that better mimic the natural landscape. This design
would alsobetter tie the facility into the existing topography in the ar@ae preferred

alternative includes a permit stipulatioorfthe 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 withinan 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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Affected Environment and Environmental Consequences

3.0 AFFECTED ENVIRONMENAND ENVIRONMENTAL ONSEQUENCES

3.1 INTRODUCTION
This chapter describes the affected environment and potential impacts of the No Action
Alternative, Proposed Action, and the Agemnydified 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 poternitigbacts.

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 inatdoiesation 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 potenf@ impacts. With several narrow exceptions,

an environmental review conducted undefontana Environmental Policy Act (MERAY | & y 2 {
include a review of actual or potential impacts beyond Montana borders. The environmental
review may not include actual @otential impacts that are regional, national, or global in

y I dB8WB£201¢2)(a)Montana Code AnnotatedCA). The resource topics that could be
subject to potential impacts are discussed in this chaptedincludethe following

=

= =4 =4 =4 =4 =4 =4 =4 =4 =4 =4 =4 =4

Cultural Resource

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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1 Transportation

1 AirQuality
3.1.1 Location Description and Study Area
The mine permit area is 11 miles southeast of the city of Dillon, Montamais accessed via
Sweetwater RoadHgure 1.31). The permit boundary of the Regal Mine facilities currently
covers 243.2 acres, and the Proposed Actiauld 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 acreSu@igérea
includes all landand resources in the expansion boundasywell asdditional areas identified
in each resourcepecific analysis area as defined with its respective subsection in this chapter.

The Regal Mine and expansion areas are located between the Hoffman anddgzete
watersheds, with upper Hoffman Creek drainage to the north and east and Carter Creek
drainage to the south. Elevations in and around Regal Mine rangedppmoximately

6,300feet to 6,500 feet above mean seal level. Daily precipitation data a#aéne from the
DillonAirport and Western Montana College weather statiowkjch arelocated approximately

11 miles west of the Regal Mine at an elevation about 1,000 feet lower than the Regal Mine.
For the period 19742000, annuaprecipitation average 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 Mawl 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 teealuated 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 potentialmpacts 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.

Thelevel of assessment generallyproportionate to its potential impacts. Potentiahpacts
were characterized in terms of impact duration, severity, and likelihédldere impacts would
occur, the duration is quantified as follows:
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1 Shortterm: Impacts that would not last longer than the life of the project, including final
reclamation.

1 Lorgterm: Impacts that would remain or occur following project completion.

The severity is a function of its geographic extent, magnitude, duration, readisgy, and if it
surpasses an environmental threshold such as a water quality or air quality stiaiitie
severity of the impacts is evaluated using the following categories:

1 No impact No change from current conditions

1 Negligible An adverse or beneficial effect would occur but would be at the lowest
levels of detection.

1 Minort The effect would be noteable but would be relatively small and would not
affect the function or integrity of the resource.

1 Moderatetr The effect would be easily identifiable and would influence the function or
integrity of the resource.

The likelihood of a potential impact occurg comprisethe following categories:
1 Low likelihood Rare (e.g., few or no occurrences in the hewdk mining industry);

1 Medium likelihood Uncommon (e.g., documented occurrences in the harck mining
industry); and

1 High likelihood Common (e.g., occuwgithin the hardrock mining industry).
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3.2 QULTURALRESOURCES

This section addresses potential impacts to known cultural resources within the boundary of
Barretts Mineralfroposed Amendment 006 ardeas that have not been authorized for
disturbance within théboundaries of the currenDperating Permit (OP) No. 00QIhis
assessment was prepared flfill the requirements of the MEPA amdetal Mine Reclamation
Act(MMRA).

Publicly managed land siace or minerals areot being considered as part of the proposed
expansionThe Proposed Actiois not federally funded anohvolves only private lango
federal permits or approvals are not requiretierefore, federal cultural resouraegulations,
including Section106 and 110 of the National Historic Preservation Act, would not afalie
lands would not be impacted under the Proposed Actittiowever MEPArequiresthat state
agencies perform interdisciplinary analysis of stateangithat have an impact on the human
environment in Montana, and the Montana State Historic Preservation Office (SHPO) issues
guidance for cultural investigationisat areadministered by state agencies that do nfall
under the direct auspice of federat state cultural resource protection legislatiaiontana
Department of Environmental Quality (DE®Jequired to consult with SHPO and assess
impacts to cultural resources.

Cultural resources arose associated withuman life or activities that havagnificant value

to a culture are significantly representative of a cultyi contain significant information

about a culture. Tangible resources are categorized as historic and prehistoric sites, buildings,
structures, and objects that are identified having historic, artistic, scientifreligious 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 N2 LJ2 & S Reonstdétidn@pé@tin and reclamation
Culturalresources maglsoinclude properties that play a significant traditional role in a
O2YYdzy Aled Qa KA &l 2NR Ol dnd beliefs. Eval8aiing tidldighificance$far O dza
cultural resource typically falls der the guidelines of the National Register of Historic Places
(NRHP). The NRHP issting maintained by theefderal government of cultural resources that

are considered significant at a locslate, or national levelCultural resources musheet the

NRHP criteria for significance and must maintain sufficient integrity to be considered eligible for
listing in the NRHP, and thobkestoric propertieghat meet the federal criteria are considered

to be resources that warrant special consideration and histpreservation efforts.
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The Area of Potential Effect (APE) for cultural resource considetataintal of 160.4 acres
and includes the proposed expanded permit boundary of 136.9 aerd<3.5 acrethat are
located insi@ of the OPwhere new distupances will occur.

The potential for adverse effects to cultural resources was determined in part by conducting a
state recordsearch to ascertain ftudies have been conducted within the APE and adeth
reviewof 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 achaeological 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 w
conducted by the Cultural Records Manager at the Montana SHPO on May 16, 2019 (Murdo
2019a) (Murdo 2019b)he record searches were conducted using the legal locations of the
Proposed Action and OP boundaries. TiRIS/CRABS searches revealed thatiitiee 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 prehist@omponent, 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 resoues necessitatspecial 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 lodgated wi

the APE, therefore, the analytical scope is primarily constrained to the information provided in
the Class Il Cultural Resource Inventory of Barretts Minerals, Inc. Proposed Amendment 006,
Regal Mine, Madison County, Montgnahich was conducted by@ 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 sted that have taken place within the APE are also
summarized in this section.

Impacts on cultural resources have been assessed by a 2015 Class Il cultural resource survey
completed by GCM Services Inc. The study located and documented three cultutatesso

within the proposed Amendment boundary 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 andhteatories associated with

mine expansion. The mirexpansion 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 regliitea 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 liste@able 3.21 and described in the following text.

Table3.2-1
Previous Studies Conducted Within the Area of Potential Effect
Report Author Title Results
Year

Cultural Resources Class |
1981 |Earle, B. J. Inventory Report: Prospect
Spring and Pipeline

No findings/Nceligible
properties

Cultural Resource Inventor

Ferguson, D. (GCM No Findings/No eligibl

1994 Services, Inc.) and Assessment: Barretts roperties
R Mineral, Inc. Regal Mine prop
Class Il Cultural Resourcg
. Inventory of Barretts - -
2005 E?Cr;]té;lg‘o?e wolf Minerals, Inc. Regal Mine No Flndlngs/l:l(;) ilrlgébsl
9y Expansion, Madison County prop
Montana
A Class Il Cultural Resour One site and two isolatg
documentedkvaluated, none
Meyer, G. (GCM Inventory of Barretts :
2015 . . of which are recommende
Services, Inc.) Minerals, Inc. proposed

as being eligible for listing

Amendment 006, RegMine the NRHF

A spring development survey was conducted by Archaeologist J. B. Earle in 1980. The study
included a Bacre, 1.2mile pedestriarsurvey 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 are observed or documented during this study (Earle 1981).

The earliest documented Class Il cultural resource inventory and evaluation of cultural

resources for the Regal Mine was conducted by GCM Services Inc. in October 1994. This

138acre studymainlyfocused on the original permitted area of the mimeSection 2 of T8S,

R7W, and Section 35 of T7S, R&n overlapped with lands located in the southwest section

of the proposed Amendment boundary. TiReoject area, which essentially includes the

southern half of thecurrent OPwhere the pit and office are currently located, was examined

by a pedestrian survey, with two archaeologists walkingr26ter-wide transects. The study

noted thatbecause off KS F NS Qa {2 LJ2 3 NI LIKSegp, ddyfslopdktheh y Of dzR S
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 minec&ims and investigations but the evidence had
beenobscured by contemporary miniaglated activities. The inventory methods followed
federal guidelines for Class Il inventories and resulted in no cultural resources observed or
documented within the bandaries of the proposed Amendment or current OP boundaries
(Ferguson 1994).

In 2005, Lone Wolkrchaeologyf Missoula, Montana, conducted a Class Il 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
121acres 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 OBattions 2 and 3 dfownship 8 South,
Range 7 West, and Sections 34 and 35 in Township 7 South, Range(Wh#estthe current
WRDF, proposed WRDF expansion, and proposed stockpile are located). The study also included
small sections of land that are located in the westeantjpn of the proposed Amendment

area. The Project area was inventoried by a series of parallel, pedetsaresects spaced

30 meters apartA majority of the Study Area was documented as being dry and sloping with
little to offer in terms of campsite I@tions 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 boundarypobposed Amendment 006 is a
Clasdll cultural survey that was congied in September 2013.he2015 survey coverethe
entire proposed Amendmertioundary of 136.9 acrdscated in Sections 2 and 3 in T8S, R7W,
and Sections 34 and 35 in T7S, R7Né.ifventory located and documentexhe site and two
isolates. The documenteé sitecomprisesHoffman Homestead.g., Site24MA2385), which is
located along a terrace on the south side of Hoffman Creek in the NeadfiSection 2 in T8S,
R7W.The sitalso comprises parcel of ground with the remains of a foundation, historic
artifacts and a single piece of prehistoric debitage. The two isslate located in the SWSE
and NESE.of Section 34 in T7S, R7W and are believed to be portable stedkrieassociated
with the Christensen Ranch complé&he Christensen Ranch lies to thestvof theproposed
Amendment boundaryThe Hoffman Homestea&ite24MA2385) and the twdsolateswere
not recommended as being eligible for listing in the NRHP

The existing data suggest an overall low density of cultural resource sites andlewery
probahlity of encountering new sites in the APE. All of the previous stadidsnventories
were conducted according to professional federal standards and guidelines for inventory
methods and Class Il inventories. The cultural resources locatethdhe inventories were
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fully documented and properly evaluated to determine their significance and integrity, and
none of the culturatesourcesare recommended as eligible for listing in the NRHP.

3.2.2 Affected Environment

TheProject area is located at aglevation of approximately 6,500 feet above sea leveha
western foothills othe Ruby Range in southwestevfontana. The topography is hilly and
vegetation consistmostly of dry native grasslands and foothill sagebrush vegetaitos

climate is a serarid environment with relatively low precipitatioBased on material

recovered from archaeological siteputhwestern Montana is known to have been occupied by
human groups for the last 12,000 yeansd is @idencel bya wide variety of projectile point
types and other stone toolound, as well as paleoenvironmental data, which provides insight
into how humans adapted to environmental challenges.

The Ruby Range has three minerals that haw@ngdevelopment potentialtalc, vermiculite
and garnets. Sapstone comprised primarily of talovas discovered and used bgrly Native
AmericansThesoapstone deposits found in the Ruby Mountains east of DiNMtontana,are
easy to carve and served as a source for maikamgs such abowlsandpeace pipes.

The Project aress located irthe Ruby Range Mining DistriGthe district has onligada few
mineral prospects claied for copper, iron, ang@recious metals. Historgold and silver mines
around DillonMontana, have been reported but were depleted many years ddge Regal
Mine is locatedn a talc corridor thaessentially runs east/west from Dillolontana, to
CameronMontana The corridor has many bodies of tadad production in some areas of the
Ruby Mountains dates back to the 1940s (DEQ BpP19

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 nmegppnywhere 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 exceptad fencing, no other structures were
mapped by GLO within the boundaries of the Proposed Action (GLQ 1IRB[&).

Table 3.22 provides a summary of the previously recorded cultural resources that were

identified in the SHPO record search within imundary of the APE/Proposed Action. The sites

and isolates generally consist of structural remains, historic debris, and stock feeders associated
gAUK GKS | NBIFQa K2YSadSIFIRao ! t20FGA2Y YIL 27

Site 24MA2385 is assated 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 subsantial ranch associated with Hoffman is located approximately ¥4 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 ranchiaged function. Sg
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 chalgeatajquartz 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 eventse 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 20)5According to a written communication, the Compliance Officer at
the SHPO has concurred with this determination (Bush 2018).

Table3.2-2
Summary of Previously Recorded Cultural Resoulaasated Within the Area of
Potential Effect

Site Site Type/ NRHP Location

Number Description Eligibility

24MA2385 Hoffman Not Eligible NWNE %4 S2, T8S, R]

Homestead

IF1 Portable stockl ¢ Ejigible NESEA S34, T7S, R7
feeder

IF2 Portable stock ¢ ligible | SWSE 4834, T7S, R7
feeder

Two portable stock feeders were documented as isolated findslfFlandIF2) and are

located in the SWSE and NESE of Sectiam Bwnship7 South, Range7 West Thestock
feedersare seton skids that cabe hitched and pulletb different locations. Thee stock
feedersare built of boards, plywoadnd sheet metal and were associated with the nearby
Christensen Ranch, which was abandoned at the time of the study. Typs@lyesare
transportable artifacts that represent a singetivity, often lackngin data potential, and rarely
eligible for listing in the NRHP. Téteck 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 diminishingltering, 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)
Qultural resourceshat have been determined to be ineligible for listing in the NRHP have been
eliminated from the assessment whpacts 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 thERHP For an analysis of environmental seguences for the
Proposed Action, cultural resources located witthia APEwill be evaluated based solely upon

D/ a {SNBAOSAQ Hnmp AYyODSyi2NEB NBLRZ2NI NBEO2YYSYR
findings These determinations will form the basis forelenvironmental consequences analysis
for each of the alternativedescribed in the following text

3.2.3.1 NoActionAlternative

Under the No Action Alternative, no changeuld occur in the disturbance aretluerefore,
cultural resources would not incadditional impacts ohaveadverse effects. The mine would
continue to operate within the currenboundary and no additional ground disturbaneeuld
occurwith the potential to disturb cultural resources.

3.2.3.2 Proposed Action

Based on the current available informatiahe Proposed Action would have no significant
impacts to cultural resourcebgecause fbes 24MA2385, IF1, and IF2 hdneen recommended

as being ineligible for listing in the NRHP. Therefore, the Proposed Action would have no effect
on Stes24MA2385 IFL, orlF2.

3.2.3.3 WRDF Grading and Mosaic Vegetation Alternative

Under theWRDF Grading and Mosaic Vegetation Alternative disturbance footprint of the
miningrelated 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 ANOSEOCHEMISTRY

Geologyprovidesthe primary framework for this environmental assessmant influenceshe
location of mineralization, mining methods, geochemistry, and contributions oftitoests to
water quality. Together, geology angeochemistrydetermine the potential impact of mining
on water resourceand air quality

3.3.1 Analysis Methods

The Regal Mine permit boundary and the proposed amendment bounal@yhe focus of the
geology analsis areaand includes an overview of the regional geologic setting. The
geochemical analysis areacompasses the rock from which ore and waste rock would be
mined.

Much of the analysis and description of the geology of the proposieg-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 thdrenmental consequences of

the Project.

3.3.2 Affected Environment

The regional and deposit geology has been described in several publications and maps and is
adzYYIENAT SR Ay .alLQa ! YSYRYSyld nnc LI AOFGAZ2Y
(Hydrometrics, Inc. 1996)yaR 59 v Qa LINE@A2dza a9t! R20dzySyida o
following subsections summarize this information.

3.3.2.1 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 iad 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. Thaorthwestern side of the Ruby Range is bound by a steeply dipping,
northeasttrending, normal fault that juxtaposes Precambrian rocks on the east with
Quaternary and Tertiary sediments in the Beaverhead River Valley on theReesirrent

movement alonglte 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 A990).
geologic map of the region is illustrated Bigure3.3-1.

The northwestern slopes of hRuby Mountains are underlain by the Archesged (2.5 billion
years) Cherry Creek Group (James 19B108. Cherry Creek Group is predominantly made up of
metamorphic gneiss, schist, and dolomitic maréhal also contains banded iron formation
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pegmatite,andintrusive dikes. Nortksouth-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 nslaijis of

units within the Cherry Creek Group difficult (James 1990).
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Talc deposits occur in southwestern Montana along an-e&stt-trending talc corridor

between Dillon and CameroiNontana(Figure 3.31). 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 t&pasits formed in response to a
1.36-billion-yearold tectonic event that included retrograde metamorphism and hydrothermal
alteration of dolomitic marble host rocks (Underwoetal.2014). Talc deposits up to 650 feet
thick occur as lenticular to tabulaeins 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
guartz, iron oxides, and tremolite (Hydrometrics, Inc. 1996).

Southwestern Montana is within the Centennial Tectonic Belt and is seismically active. Several
Quaternaryage faults surround the Regal Mine. While most recorded earthquakes have been
below Magnitude 3.0, larger earthquakes have occurred in the region ZBMa). 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 (Goldekssociates In2016). In 2005, a Magnitude 5e@rthquake occurred

along theRuby Range westemange front fault approximately 16 miles from the Regal Mixe.
2017 investigation by DEQ reported that this earthquake event may have resulted in loss of
flow from springs nearby the fault (DEQ 20IMefollowing Quaternaryage faults are located
within the region surrounding the Regal MiriRuby Range western range front fault (1.5 to

2 miles northwest), Sweetwater Fault (diles south), Cottonwood section of the Blacktail Fault
(11 miles south), and RylRange north border fault (14 miles north) (Goldssociates Inc.
2016).

3.3.2.2 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 intrusionstchean dolomitic marble, sit, amphibolite, and

diabase dikes occur below the current and proposed extent of the WRD ¢ 3.32).

Dolomitic marble and talc characterize the rocks in almost the entire mine pit, and schist and
gneiss occur below the talc along the southern pghiwall Figure3.3-2). The distribution of

rock types and structural trends are shown on the geologic mapigmre 3.32 and the cross
sections orFigure 3.33. The following text describes the rock types within the Cherry Creek
Group and occurrence.

1 Dolomitic Marble ¢ The dolomitic marble is associated with a higlade metamorphic
sequence (Goldehssociates INnQ016).The dolomitic marble has total thickness of
800 to 1,200 feet (DEQ 2007). At the Rédile, 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

March 3, 2020 3-13



0202 ‘€ yorep

v1-€

PN

Geologic Map of the RegdMiine (Hydrometrics, Inc. 201%)

ww

o —

Figure3.3-2

QUATERNARY ALLUVIAL
DEPOSITS

QUATERNARY SILICEOUS
FAULT DEPOSITS

TERTIARY BASALT
PROTEROZOIC DIABASE
PROTEROZOIC PEGMATITE
ARCHEAN AMPHIBOLITE
ARCHEAN MARBLE
ARCHEAN SCHISTS
MAPPED FAULT UNIT
INFERRED FAULT UNIT

WELL
8PRING

PRECAMBRIAN GRANITE OR GNEISS
PRECAMBRIAN SHEETS AND DIKES
PRECAMBRIAN BANDED IRON

100l0RUIN [eBay S[elaulN snaleg

juswialels 1oedw| [eluswuodAug [euld

1DUBND3SUOD [RIUSWIUOIIAUT PUR JUSWUOIIAUT PaIJaJY

€ Jjaydeyn



0202 ‘€ yorep

ST1-€

VATICN FT)

SERRERE

g

B FROTEROZOIC DIABASE
R ARGHEAN AMPHIBOLITE
S ARTHEAN MARBLE
B ARCHEAN SCHISTS
W MAPPED FAULT UNIT
— GROUND SURFACE
e PRE-MINE 2000 WATER | VL
e 2013 WJATER LEVEL
L= OF NRE WATER | EVEL
e RECOVERED YWATER LEVEL

REEK =2L).

4
b

CARTER CREEK

s EAST REGALFAULT
HOFFMAN DREFK

T -CARTER

o 2000 “000 Lol 2000 10000 12000 14000 18000 18000 20000
DISTANCE ALING XML PROFILE S TC NE(FT)

WASTE ROCK
QUATERNARY SEDIMENT £
PROTERQZOIC DIABASE

ARCHEAN AMPHIBOLITE
ARCHEAN MARBLE
| ARCHEAN SCHISTS
ARCHEAMN GME 85
SN MAPPED FAULT UNIT
GROUND SURFACE
PR= MIME (200G WATER LEVEL
B " 2016 WATER LEVEL
3 LIFE OF MINE YATER LEVEL
——— RECOVERZZ WATERLEVEL

REGS_ P17

€ EASTREGA. FaINT

rena 10020 13000 14000 ancn
DISTANCE ALONG LONGITURINAL PROFILE SE TO NW (FT)

Figure3.3-3
Geologic Cross Sections (Hydrometrics, 2(21%)

100l0RUIN [eBay S[elaulN snaleg
juswialels 1oedw| [eluswuodAug [euld

1DUBND3SUOD [RIUSWIUOIIAUT PUR JUSWUOIIAUT PaIJaJY

€ Jjaydeyn



FinalEnvironmental Impact Statement Chapter 3
Barretts Minerals Regal Mireroject Affected Environment and Environmental Consequences

1 Talcg The talc orebodies occur as lenses and tabular veitisely within dolomitic
marble directlyabove thecontact with the lower footwall schist and gnei§fie west
end of the talc abuts a diabase dike, and at the east end of the talc zone, some
mineralization replaces quartzeldspathic gneiss and pegmtati(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.

1 Schist¢ The schist is medium-grained, biotitemuscovitegarnetsillimanite 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 pishown onFigure 3.34.

1 Gneiss; This unit contains quartdch gneissbiotite-quartzofeldspathic gneiss, and
schistose gneidDEQ 2007). Gneiss is exposed only in the upper benches on the north
wall of the existing pit and will form the upper five béres of the final pit.

1 Diabase Dikeg 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 thalfpit (Golder
Associates InQ016).

1 Amphibolite Dike¢ A major amphibolite dike strikes approximately easst 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 intersettg pit slope in the southeast portion of the
pit, the dike dips north 60 degrees (Gold&ssociates InQ016).

1 Basalt Dikeg Tertiary basalt dikes are also exposed in the pit. The basal dikes (up to a
few tens of feet thick) strike nearly eastest andsteeply dip to the north and south.

The metamorphic rocks in the vicinity of the Regal Mine are intensely deformed and folded.
These rockbave a northeasterly strike and northwest dip of approximately 45 degrees
(BMI12019a).The dolomitic marble in the pis in limbs of a tight isoclinal, plunging, syncline
fold (Underwoodkt al.2014). Moderately to steeply northwestipping 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 trenés north
northwest, is located along the eastern edge of the current mine pit, and cuts off the talc ore
(Figure 3.32). Two other major faults are located in thepithe Nath Pit Upper and North Pit
Lower faults. These parallel faults strike eagtst, dip north 45 degrees, and intersect the

north side of the current pit (Goldekssociates InQ016). The Carter Creek Fault is a part of a
system of major northwestrendingfaults. The Carter Creek Fault is just west of Carter Creek
and about 1/2 mile west of the mine piEigure 3.32) (Hydrometrics, Incl996).James (1990)
reports that the northwestrending faults, includinghe Carter Creek Fault, typically have
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severalthousand feet of leflateral displacement and were active in the Precambegg with

recurrent movement in late Mesozoic to late Tertiary tifa evidence or recent movement
along these faults has beedentified (BMI 2019a). The Ruby Range westerigegnont fault is
approximately 2 miles northwest of the Regal Mine pit and is the closest active fault.
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3.3.2.3 Talc DeposiGeometry and Mineral Resources

The Regal Mine talc deposit occurs as lenses and tabularimearmone of hydrothermally

altered dolomitic marble directly above the contact with the footwall schist. The talc orebodies
are shown on the cross section &igure 3.24. The talc zone is approximately 1,100 feet long,
up to 250feet 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 (Hydrometrid996g.
Thetalc deposit terminates on the west side of the mine pit at the northweshding diabase
dike. On the east side of the mine pit, the orebody is cut off by a rootithwesttrending,
nearvertical, brecciated fault zone (Gold&ssociates InQ016).

The talc mineralization likely formeldecause ohydrothermal fluidghat reactwith the
dolomitic marble and is an alteration product. The same processfthated the talc
mineralization also resulted in altering minerals in the gneiss and schist totehldniderwood
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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 talgSi@gpOH) with minor
amounts of chlorite and dolomitic marble and trace amtsuof other minerals (e.g., iron oxide,
graphite, apatite, magnesite, calcite, mica, hematite, pyrite, microcline, alpha quartz, and rutile)
(Hydrometrics, Inc1996).

3.3.2.4 Asbestiform Minerals

Asbestiform minerals can occur in rocks associated with talc dispd& 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 anmhitoring 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 npbiology 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 andasiestiform

crystal shapes (DEZD01). 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 wastegock 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
0.25percent (i.e., the detection level). Concentrations of chrysotile @RAR 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-Bb86wide zone at the lithologic contact

of dolomite marble and amphibolite in the nbwestern corner of the mine pit (DEQ 2001).
Figure2.3-1 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 Xoot-wide ne 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
70feet thick (BMI 2019a). The volume of PAR is calculated 88t&00tons (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 (DEX). 2

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 mm&gril 2001 (BM201X). No
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airborne asbestos fibers were detected during air monitoring at the Regal While
excavating PAR 2001 (DEQ 2001, Maxifiechnologies, In2001).

3.3.2.5 Waste-Rock Geochemistry

Waste rock generated at the Regal Mine consistsarily of dolomitic marble, schist, and
igneous intrusions (Maximechnologies, InQ000a). Wastaock geochemical evaluations for
the Regal Mine were conducted by BMI from 1998 to 2000 to address agency concerns
regarding waste rock, acid rock drainagggntial, and metal mobility (Maxiniechnologies,
Inc.2000a). Rock samples were collected from dolomitic marble, schist, intrusive, and talc.
Sulfide content is very low and adidse accounting tests indicate little risk of acid generation
within the nonore rock and from notore lithologies in the exposed pit walls (Maxim
Technologies, InQ000a). Metal mobility tests indicate that metals dissolved from-noarock
(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 (MaXechnologies, In@000a).

3.3.3 Environmental Consequences

The predicted environmental impacts of PAR geochemistry are discusSedtion 317 Air
Quality. Thefollowing sectionglescribe how mine materials are proposed to be mined and
managed as a consequence of the local geology and geochemical results.

3.3.3.1 No Acion Alternative

Under the No Action Alternative, th@oposedAmendment would not be approved, and BMI
would continue to operate under its existil@P Mining would continue until approximately
2021 when the open pit and/RDFRwvould reach their permitted diturbance limitsimpacts to

the geology and mineral resources would not change from what has been permitted for the
mine, such as remavwgore and waste rock frorthe Regal Mine pit and platg waste rock in

the WRDFRwithin the currently approved disturlyvece boundaryThe 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 disturbadder the current mine plan. BMI would miinue to

implement their NorROre Rock Management Plan (MaxTmchnologies, InR0009 to address
asbestiform mineralogy at the Regal Mine. BMI will continue to collect a random sample of

each nonrore rock type twice annually (when operating) and a sanoplere from the pit

highwall annuallyo test forthe 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. a Lnfdl&ince before thetartup 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 (US. Department of Labor/Mine Safety Health Administration80These regulations
specify worker expoge limits, laboratory analysis, and reporting requirements for PAR. The
regulations are administered by the U.S. Mine Safety and Health Administration (MSHA)

3.3.3.2 Proposed Action

Under the Proposed Action, BMI would continue to mine talc and extract wasteirmtiding

a PAR zone. Approximatélyt5 million cubic yards (ypof talc ore would be mined as part of

the expansionThe majority of waste rock would be similar to what is currently extracted
(primarily dolomitic marble). Waste rock would be exposediwe 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 2(0).

BMI would continue to adhere to thieinal Barretts Regal Mine N@re Rock Management
Plan(MaximTechnologies, In2000a) as part of the Proposed Action. As part of the open pit
expansion, approximately 39,500%af PAR would be extracted and stored piee NonOre

Rock Management Plan (Maxifechnologies, In@000a).The PAR material represents roughly
0.5 percent of the remaining wasteck tonnage to be extracted under the Proposed Action.
Figure2.3-1 depicts the approximate location of-place PARNd the proposed PAR disposal
location.A PAR zone occurs on the southwest highwall of the pit and would be extracted during
a 3day period within the first 18 months of the pit expansion under the Proposed Action
(BMI2019a). Drilling in any PAR zone \ebuse wet drilling techniques, and mine operators
would work in enclosed and pressurized cabs (DEQ 288Xpecified in the Ne®re Rock
Management Plan, personal air monitoring would be conducted during PAR disturffdmece.
PAR material would be dispad of in a designated area within the boundaries of WRDF
shown onFigure 2.31 and encapsulated with other neRAR waste rock and soil.

Air-quality impactsof airborne chrysotile fiberare discussed in Section 3.Air Qualityand
worker safety andndustrial hygiene are discussed in SectiatB3andustrial Safety

3.3.3.3 WRDF Grading and Mosaic Vegetation Alternative

No aspect of th&VRDF Grading and Mosaic Vegetation Alternatioald affect the amount or
extent of excavation of the Regal Mine or the overall disturbance area GMRBFThe
impacts to the geology resourcasd geochemistryinder this alternative would be identical to
the Proposed Action.
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3.4 GROUNDWATERRESOURCES

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 regul&tamyework for water
resources in Montana includes but is not limited to the following:

1 Federal Clean Watdct;
1 Montana Water Quality AcfT{tle 75, chapter MCA);

1 Nondegradation Rules (Administrative Rules of Montana [ARN4 17, chapter 30,
subchaper 7);

1 Montana MMRATitle 82, chapted, part 3 MCA);
1 Montana Pollutant Discharge Elimination System; and
1 Montana Nonpoint Source ManagemeRlan.

The Federal Clean Water Act provides for the maintenance and restoration of the physical,
chemical,andbib 2 3A Ol f Ay dSINRG& 280250)KiBeWyS. GA2y Qa oI (S
Environmental Protection Agency (USEPA) delegated most of the implementation of the Clean
2SN OG G2 GKS {dFrGS 2F az2ydlylo 5SaA3ayl GSR
include receation, 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 wak 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
RAAOKINABSaE Ayid2 adrdS 41 G§SNBR® aAyhlaficghs ahdJS NI ( A 2
standards for surface water and ground water.

3.4.1 Analysis Methods

Analysis methods for understanding the existgrgund waterconditions at the Regal Mine
included revieungthe Amendment Applicatiomnd supporting documentation provided by
BMI,including studies, report@nd testing conducted by Hydrometrics, Inc. Specifically, the
following primary resources were reviewed and relied upon for this section:

f Hydrometrics, INnc201x® . F NNBGGa aAySNrtas LYyOd® dGuHAamy
Barretts Regal Mine, DillioMontanaé
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1 Hydrometrics, Inc201%®d Badretts Minerals, IndRegal Mine Water Management Pjan
and

1 Technical Memorandum 8Barretts Regal Mine Proje¢tGround Wagr 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 ndmvest of the mine piand an injection wellSeveral investigations
were conducted to evaluate potential ground water inflows to the pit and the feasibility of
water handling and disposaicludingthe following:

1 Expanded spring and seep inventory;

Stableisotope analysis;

Synoptic stream flow surveys;

Infiltration testing;

Aquifer characterization;

Completion and testing of additional monitoring wells;

Tracer studies; and

=A =4 =2 =4 =4 =4 =2

Ground water analytical modeling (e.g., Analytic Aquifer Simul@fioAgSim]).

3.4.2 Affected Environment

Ground waterin the mine area occurs in a confinémtsemiconfined aquifer within the local
metamorphic rock, which consgbf dolomitic marble, gneisses, schists, and amphibolite units.
These unitare highlydeformed and foldedtrend to the northeastand dip to the northwest.

The units are intersected by diabase dikeat generally trend northwest along fault systems.
The known faults in the area inclathe Carter Creekault, the Stone Creekault and tre East
Regalault. These faults predate the diabase dike formatieigure 34-1 depicts the geology
around the mine areaGround waterflow is highly controlled by local structure, the diabase
dikes, fault systems and on the lithologic sequence of metaimc rock.

Wells completed through thesgnits upgradient of the talc deposit initially yielded flows on the
order of 100to 200gallons per minutegpm), but more recent data show well yield ahe-half
that rate becausehe ground water table has bedowered due to mine development and
dewatering One of the initial wells (RM&) that wascompleted intalc-rich lithologies
demonstrated a lower yield and suggested that a lopemmeability is associated with the ore
zone. Thisower yieldis further denonstratedby more recent(June 2015) drilling of
dewateringwells RMW10 and RMWL1. These wells are completed in the dolomitic units,
which result in low well yields (RMAM at 8 gpm and RMW1 at 10 gpm). However,
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monitoring well (RMW8), 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 mina.are

Observed potentiometric (i.e., water table elevation) data for the area around the Regal Mine
site show that ground water flows generallyttee northwest across the minsite toward the
Beaverhead Valley. An observed potentiometric surface has begegbed using springs and
stream locations, and static water levels from October 2846is illustrated onFigure 3.42.

Aquifer tests conducted by Water Management Consultants and Hydrometrics, Inc.
(Hydrometrics, Inc201%) confirmed the presence of a nonpermeable barrier during pumping
tests. As mining progressed, the East Regal Fault was identified and exposed istthe ea
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 verifgatiion and flow, a fluorescence
tracer test was conducted on surface waters along the margin of the east highwall in 2014
(Hydrometrics, Inc201%).

Recent changes to the dewatering system have temporarily changed dewatering and
reinjectionofgroundwa SNJ Ay | 2FFYLyYy / NBS1Qa akhftftz2g I ffdz
additional ground water flows were seen along the east highwall of the pit. Fluorescent dye
tracer studies (2014 and 2015) (Hydrometrics, 219) confirmeda hydraulic connection
between Hoffman Creek and the water flowing into the pit. To capturegrosind water
severalactions were undertakerMonitoring WellRMW 1 wasreclassified as a dewatering well
and wo new dewatering wellRMW10 and RMWL 1) were installedoutside the rim of the pit
along the east highwalRAll three of these wells discharge to an Underground Injection Control
(UIC)Ydass V injection well downgradient from the pit. The UIC injection well injects the
unalteredground waterinto the shallow aquifer to reestablish the recharge zone in Hoffman
Creek, which naturally occurs below the existing Hoffman ClPeald. The water quality of

these wells meets atif the drinking water maximum and secondary maximum criteria. The
USEPA approwtthe UIC well on April 1, 2018inor RevisiorMR15001 was approved by DEQ
in February 2015 and MRA®2 was approved in May 2015.
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3.4.2.1 Ground Water Monitorirg Sites

Ground water investigations began in the late 1990s withinstallation offour montoring

wells andcurrentlyincludes a network of 16 wel(seeFigure3.4-3 andTable3.4-1). Nearby

springs and seeps, presumed to be part of the local ground water system, have been monitored
since the early 2000s armlirrent monitoringincludes 13 springs and 4 seeps (Begure3.4-4
andTable3.4-2). The following sections present the exigtiground water conditions

egend
* New Monitoring Well

® Existing Monitoring Well

Figure3.4-3
Proposed and Existing Ground Water Monitoring Welldyfirometrics, Inc201X)

3.4.2.2 Hydrogeologic Setting

The aquifer in the mine is confined to semiconfirveithin the local metamorphic rock, which
consist of dolomitic marble, gneisses, schists, and amphibolite units. Thesanahighly
deformed and foldedtrend to the northeastand dip to the northwest. The units are
intersected by diabase dikéisat generally trendnorthwest along fault systems. The known
faults predate the diabase dike formatiofseeFigure3.4-1). Ground waterflow is highly
controlled by local structure, the diabase dikes, fault systeand the lithologic sequence of
metamorphic rak.
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Table3.4-1
Monitoring Well Completion Detail§Hydrometrics, Inc. 2019a)
Northing Easting  Ground| Measuring
Well (feet) (feet) Surface] Point Total Screen  Sand Pac
Name State PI Elevation|  Elevation Depth Interval Interval
ate Plane
(MT83IF) (feet, amsl)| (feet, amsy (feet, bgs)| (feet, bgs) (feet, bgs),
RMW1 350,625.8086 1,215049.5559  6,437.25 6,438.66 228 178228 50¢245
RMW:2 349779.72 121,4462.71 NS| 6,494.8% 194 144¢194 90¢194
RMW:3 351,263.9404 1,214,228.4191 NS| 6,465.59 300 250300 70¢300
RMWA4 349828.1685 1,214,282.8075 NS| 6,484.3% 449 399449 68¢449
150¢170
RMW5 349958.0073 1,214315.5248 6,476.81 6,479.40 410 210230 70¢409
270c410
RMW:6 350,141.9458 1,214,641.4265 NS| 6,473.2¢ 480 300480 50¢480
RMW7 351,447.7922 1,214,058.0357 NS| 6,463.58 420 B(gtrc)fr}: Open Bottom
RMW:8 7/9/2008 Destroyed 2009 200 306200 20¢200
RMW9 May 2012 Destroyed 2012 none
RMW10 | 350856.2168 1,214880.998 6,416.44 6,419.65 304 200300 30¢304
RMW11 | 351,169.1216 1,214,683.9227  6,390.75 6,393.41 203 100¢200 29¢200
RMW12 351,979.72 121,4402.71 NS NS 20 15¢20 none
RMW13 350460.77 121,4699.76 NS NS 30 20¢30 5¢30
RMG1 350032.4749 1,215020.858 6,484.22 6,486.59 310 290310 NA
RMG3 350,358.0506 1,212576.9887  6,483.51 6,485.69 NA NA NA
?XA\W 354,017.4685 1,210059.7509  6,110.27 6,111.02 50| 29.349.3 26¢50
RMW
14B 354,018.4449 1,210057.3617  6,110.25 6,111.54 150| 129.7149.7 129150
RMW
15A 350476.3541 1,210523.1988 6,062.86 6,064.59 50| 29.1¢49.1 27¢50
RMW
158 350478.6198 1,210525.3208 6,063.23 6,064.15 150 127147 122¢147
RMW
16A 350,139.6666 1,211575.3987  6,281.73 6,282.38 50| 29.4¢49.4 25¢49.4
RMW
16B 350137.1604 1,211574.1637  6,281.68 6,283.21 150 130¢150 127¢150
RMW
17A 350985.9435 1,216,725.7904  6,495.08 6,497.34 50| 28.548.5 20c48.5
RMW
178 350988.4043 1,216,724.1892  6,494.65 6,496.57 150 128148 125¢148
RMW18 | 350496.8107 1,215581.1473 6,462.81 6,465.92 NA NA NA

aMeasuring point elevation revision August 2018
b Measuring point at top of casing

ams| = above mean sea level

bgs = below ground surface
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Table3.4-2
Spring and Seep Identification and Locat®fHydrometrics, Inc. 2019a)

Location Specific Measured Flow
. _ Conductance (gpm)
Slplrjlng State Plane Ele(\::;[]lcs)lr; S N

D. (MT83IF) { K Initial Current

: : (Mar 017) (year) | (Mar 2017)

Northing Easting

SR1 350490.97| 1215578.63 6,462 430| 27 (2000) 4.4
SR2 348158.27| 121142454 6,171 433| 26 (2000) 2.3
SR3 346304.49| 121346176 6,370 335| 42 (2000) 17.1
SR4 352674.94 1210734.67] 6,125 441 (2012)  1(2008)| 0.5 (2012)
SR5 350574.03) 1210865.85 6,154 641|  1(2008) 0.6
SR6 349790.26| 1211199.02 6,218 O aCtink’)CVO 1(2008) N/A
SR7 352448.54) 1212062.81 = 6,277 ;\'COCLOS';?;; 3(2011) N/A
SR8 352304.45 1209778.13 6,019 671| 0.5(2014) 1
SR9 347646.05 1216901.76] 6,766 169| 2.6 (2016) 3.4
SR10 349947.92| 1217015.85 6,606 No flow|  No flow No flow
SR11 350633.46) 1219321.55 6,696 335| 2.5(2016) 0.6
SR12 354325.3| 1214967.67] 6,249 496 | 0.5(2016) 05
SR13 346924.63 1211116.55 6,474 501 (2017) 17.1
SR14 347606.22| 1211426.03 6,309 790 (2017) 05
SR15 34354481 1215739.71 6,670 535 (2017) 2.3
SR16 354797.62| 1212259.99 6,068 502 (2017) 05
Seepl 352290.12|  1223600.3] 7,102 N/A (2017) N/A
Seep? 354883.86) 1216023.56 6,325 N/A (2017) N/A
Seep3 356401.43 1217339.18 6,434 N/A (2017) N/A
Seep4 1209653.55 356100.3| 5,945 N/A (2017) N/A

3.4.23

Ground Water Levels and Flow

Potentiometric datafor the area around the Regal Mine show tlgsound watergenerally

flows southeast to northwest across the mine towdiné Beaverhead Valley potentiometric
surfacewas createdising springand streamlocations as well astatic water levelsn wells
from October 201§Figure3.4-2). 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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3.4.2.4 Aquifer Testing

Five aquifer test investigations have been conducted at tagaRMine to characterize the
ground watersetting and evaluate the potential magnitudeground waterinflows to the pit
once mining intercepts the regiongtound watersystem. Aquifer test investigations have
included singlevell and multiplewell tests as describeth the following text.The results of all
historic Regal Mine aquifer tests are showable3.4-3.

1

The August 1994 singleell test(i.e.,office domestic water supphyell RMG1)
consisted of pumpingvell RMGL1 for 24 hours at 44 gpm and monitoring aquifer
drawdown and recovery.

The January 1995 singheell tests on RM& (pit well) consisted of two aquifer
drawdown and recovery tests. These tests included-adlr test pumping at 56 gpm
and an 8hour testpumping at 58 gpm. Well RM&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 adicts assessment. The first test was a multipkl, 72hour test
that pumped Well RMW at 78 gpm and monitored drawdown and recovery at
wellsRMW4 and RMW2. The second test consisted of pumping Well Rt

78gpm for 120 hours. Although several wellsre monitored during the RMWY test,
measurable drawdown was only observed at the pumping well.

A longterm pumping test was performed in September 2003 to aid in estimating pit
dewatering rates. Well RMW was installed and pumped for approximately 48/¢l 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 longerm pumping test was performed in the spring of 2005 to confirm the
conclusions of the prewus test. A new pumping well (RM®8) and an additional
monitoring well (RMW7) 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 wee recorded in tle pumping well and six observation wells.

Analytical modelshat incorporat observed site gradients and aquifer test results indicate that
ground waterflows 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 fabe(current permitted depth is
6,100feet). The 1,100gpm to 2,206gpm estimate is based on a bulk site hydraulic condiigti

of 2.0feet per day If this hydrauliconductivity value is bracketed with lower and higher
estimates of 0.8eet per day and 3.0 feet per day, then potential pit inflows range from
400gpm to 3,300 gpm (Hydrometrics, Inc. 1999). Nibet these datawere generated from

pump tests on RMWL sited east of the mapped East Regallt along the east highwall of the
pit. An analysis othe pumping test data for RMY8 west of the East Redgedult showed
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