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4.5
4.5.1

SOILS AND RECLAMATION COVER MATERIALS
Effects Analysis Indicators and Methodology of
Analysis

The analysis of effects to soils and reclamation cover materials (RCM) includes the following
issues and indicators:
Issue: The Stibnite Gold Project (SGP) may result in long-term adverse impacts to soil
resources.

Indicators:
•

Acres and proportion of the total soil resource commitment (TSRC) activity area that are
converted from a productive site to a non-productive site (as defined in the both the
Payette National Forest Land and Resource Management Plan [Payette Forest Plan]
and Boise National Forest Land and Resource Management Plan [Boise Forest Plan]).

•

Acres and proportion of detrimental soil disturbance (DD) activity area that have altered
soil characteristics resulting in a loss of productivity and altered soil-hydrologic
conditions (as defined in both the Payette and Boise Forest Plans).

Issue: Available RCM may not be of sufficient quantity or quality to achieve reclamation
objectives of returning disturbed areas to productive conditions that sustain long-term wildlife,
fisheries, land, and water resources, as defined in the Reclamation and Closure Plan (RCP)
(Tetra Tech 2019).

Indicators:
•

Volume of RCM available for reclamation compared to expected demand to achieve
reclamation objectives.

•

Quality and suitability of RCM available for reclamation.

The assessment of potential effects is organized and analyzed for each alternative by the three
main issue and indicator topics: TSRC, DD, and RCM. The definition and application of these
three indicator topics in this analysis is defined as follows:
•

TSRC: As defined in the Payette Forest Plan (U.S. Forest Service [Forest Service] 2003)
and Boise Forest Plan (Forest Service 2010), this is the conversion of a productive site
to an essentially non-productive site for a period of more than 50 years. Mining
excavations and dumps, roads, dedicated trails, parking lots, and other dedicated
facilities (e.g., landfills, borrow sites, surface water management features, etc.) are
examples of TSRC. Productivity on these areas range from 0 to 40 percent of natural
background. Proposed activities that may affect soil resources are required to meet
Standard SWST03 which states:
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a) In an activity area where existing conditions of TSRC are below 5 percent of the
area, management activities shall leave the area in a condition of 5 percent or less
TSRC following completion of the activities.
b) In an activity area where existing conditions of TSRC exceed 5 percent of the area,
management activities shall include mitigation and restoration so that TSRC levels
are moved back toward 5 percent or less following completion of the activities.
Effects are determined for a defined activity area, which for TSRC is “an all-inclusive
area where effects to soil commitment could occur or are occurring” (Payette Forest Plan
2003 and Boise Forest Plan 2010). The Forest Plans further describe activity areas as
“the smallest logical land area where the effect that is being analyzed or monitored is
expected to occur.” The activity area for TSRC has been defined as the National Forest
System (NFS) lands within the 6th field Hydrologic Unit Codes within which the SGP
takes place. The sixth level classification of these units, subwatersheds, was selected as
it is a reasonable extent to which some of the potential indirect effects of the SGP might
extend, such as soil erosion and sedimentation. The activity area excludes private lands
per established methodology for TSRC analysis on the Payette National Forest (PNF),
which in the case of the mine site is Midas Gold Idaho, Inc.’s (Midas Gold’s) patented
mining claims. The activity area also excludes from the TSRC analysis Inventoried
Roadless Areas (IRAs), Research Natural Areas, and Wilderness because these areas
of NFS lands typically do not meet the “expected to occur” criteria for TSRC analysis.
However, it should be noted that the SGP proposes certain facilities with portions that
would occur within IRAs. Thus, the TSRC activity areas specific to each of the four
action alternatives retain the footprints of those portions of facilities that occur within
IRAs for the purpose of TSRC analysis. The TSRC analysis includes a determination of
existing conditions of TSRC and anticipated post-SGP conditions within the activity area.
Two separate activity areas are analyzed based on Forest Plan jurisdiction: one for the
PNF sub-watersheds and one for the Boise National Forest (BNF) subwatersheds
(Figure 4.5-1). Additional discussion of the methodology is provided in Appendix G-1
(TSRC Methodology).

Stibnite Gold Project Draft Environmental Impact Statement

4.5-2

4 ENVIRONMENTAL CONSEQUENCES
4.5 SOILS AND RECLAMATION COVER MATERIALS

Figure Source: AECOM 2020

Figure 4.5-1 PNF and BNF Activity Areas
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•

DD: As defined in the Forest Plans, DD is the alteration of natural soil characteristics that
results in immediate or prolonged loss of soil productivity and soil-hydrologic conditions.
Proposed activities that may affect soil resources are required to meet Standard
SWST02 which states:
a) In an activity area where existing conditions of DD are below 15 percent of the area,
management activities shall leave the area in a condition of 15 percent or less
detrimental disturbance following completion of the activities.
b) In an activity area where existing conditions of DD exceed 15 percent of the area,
management activities shall include mitigation and restoration so that DD levels are
moved back toward 15 percent or less following completion of the activities.
Mining excavations and dumps, roads, parking lots, and other dedicated facilities are
excluded from this requirement. The mine site, the Burntlog Route and access roads,
and offsite facilities are all dedicated facilities and are therefore assessed for TSRC and
not DD. DD does apply to vegetation clearing for new and upgraded utility corridors in
areas that are available for multiple uses on Forest Service lands. DD is represented by
any or all these characteristics: Soil Displacement, Soil Compaction, Soil Puddling, and
Severely Burned Soil. Effects are determined for a defined activity area, which is the
specific area where proposed actions may have detrimental soil impacts. The activity
area for DD has been defined as the new and upgraded transmission line corridor where
it occurs on NFS lands. A DD analysis includes a determination of existing conditions of
DD and anticipated post-SGP conditions within the activity area.

•

4.5.2

RCM: The discussion of volume of available RCM is based largely from the soil
salvageability calculations from the RCP and the stated commitments made by Midas
Gold for salvage and creation of growth media through composting (Tetra Tech 2019).
The assessment of quality and suitability of the available RCM focuses on the primary
site-specific challenges for reclamation that are associated with low organic matter, high
rock content, and background metals concentrations of the soils, as well as challenges
with long-term stockpiling of RCM. Note that the information in this discussion with
respect to metals concentrations in soils is strictly limited to plant growth and issues of
phytotoxicity; consideration of ecological effects of elevated metals concentrations is
presented in Section 4.12, Fish Resources and Fish Habitat, and Section 4.13, Wildlife
and Wildlife Habitat, and consideration of human health risks is presented in
Section 4.18, Public Health and Safety.

Direct and Indirect Effects

The following analysis of effects associated with soils and RCM is considered within the overall
context of being situated in a historic mining district with soils at the mine site that are generally
characterized as weakly developed and coarse-textured with a high prevalence of coarse
fragments. Elements of this context include:
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•

Thin, poorly developed surface and subsurface layers (A and B horizons) that have
formed on steep slopes (30 to 80 percent gradient);

•

Soil formation occurring on parent materials and landforms that are common throughout
this part of Idaho (i.e., residuum and colluvium developed in intrusive igneous bedrock of
the Idaho Batholith; alpine glacial till and glacial outwash; and alluvium);

•

Being situated in a highly mineralized zone, where background concentrations of some
metals (e.g., arsenic, antimony, and mercury) are known to be relatively high in some
soils and underlying layers (i.e., the mean concentration of arsenic in soil samples
adjacent to the site was found to be five times higher than U.S. Environmental Protection
Agency’s ecological soil screening level for arsenic; refer to Section 4.5.2.1.3,
Reclamation Cover Materials, for further discussion); and

•

The mine site being located within an area previously disturbed by historical mining and
related activities, resulting in the presence of legacy mining features and existing soil
contamination and commitment of soil resources.

4.5.2.1
4.5.2.1.1
4.5.2.1.1.1

Alternative 1
T OTAL S OIL R ESOURCE C OMMITMENT
Payette National Forest

Under Alternative 1, the SGP would occur within three subwatersheds in the PNF, totaling
approximately 43,355 acres: Headwaters East Fork South Fork Salmon River (EFSFSR)
(approximately 15,973 acres); Sugar Creek (approximately 11,497 acres); and No Man’s CreekEFSFSR (approximately 17,886 acres); refer to Table 4.5-1. These three subwatersheds would
contain the entire mine site and portions of the Burntlog Route and new transmission line
corridor. The TSRC activity area for the PNF (i.e., excluding IRAs, Research Natural Areas,
Wilderness, and Midas Gold’s private patented mining claims) totals approximately 7,467 acres.
Existing conditions of TSRC within this activity area was estimated to cover approximately
259 acres, or roughly 3 percent (Table 4.5-1 and Figure 4.5-1).
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Table 4.5-1

Payette National Forest Subwatersheds, Activity Area, and Existing Total
Soil Resources Commitment (Alternative 1)
Subwatershed
(acres)

Activity
Area
(acres)

Existing
TSRC in
Activity
Area
(acres)

Percent
Existing
TSRC in
Activity
Area

Headwaters EFSFSR

15,974

5,034

171

3%

Sugar Creek

11,497

2,021

57

3%

No Man’s Creek-EFSFSR1

17,885

413

31

1%

TOTAL

45,356

7,468

259

3%

Subwatershed

Table Source: AECOM 2020
Table Notes:
1 The western portion of the No Man’s Creek-EFSFSR subwatershed is within the BNF. The acreage provided here
is only for the area that is within the PNF.
TSRC = Total Soil Resource Commitment.

Construction of the various facilities, structures, infrastructure, and water management features
at the mine site would result in the removal of native soils and/or disturbance of soil resources
and RCM. For the open pits, development rock storage facilities (DRSFs) and tailings storage
facility (TSF), soil disturbance would occur incrementally throughout mining operations as these
facilities expand. The majority of construction, mining production, and closure activities would
involve excavation, grading, and/or filling of the existing soils that would severely reduce or
eliminate soil productivity. Various portions of the mine site would be affected at different times
during the life of the mine. The portion of Burntlog Route within this activity area consists of its
approach into the mine site from Thunder Mountain Road (National Forest System Road [FR]
50375) down into and along the EFSFSR drainage, including two borrow source areas along the
approach. Soil disturbance associated with construction activities for this portion of Burntlog
Route would include cut and fill, culvert installation, and retaining walls. The portion of the new
transmission line corridor within this activity area consists of its approach into the mine site from
Horse Heaven/Powerline Road (FR 416W) and NFS Trail 233 (no name) along the ridge north
of the Meadow Creek drainage down into the central portion of the mine site near confluence of
Meadow Creek and EFSFSR. Soil disturbance would be associated with structure work areas,
transmission line access roads, laydown yards, pulling and tensioning sites, and access roads
for the three cell tower location options. Midas Gold conceives of a 3-year construction period,
approximately 12-year production period, 5-year closure period, and 5-year plus post-closure
period. The proposed surface disturbance schedule from the RCP is illustrated in Figure 1 in
Appendix G-2 (TSRC Analysis Figures). Note that the RCP (Tetra Tech 2019) includes a
schedule that reports SGP construction as negative years (-3, -2, and -1) counting down to
when operations begin at the mine site in year 1. This differs from the timeline presented in
Chapter 2 of this Environmental Impact Statement (Figure 2.3-3), which begins at year 1
aligning with the first year of SGP construction-related activity. The use of RCP timing is
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repeated throughout this discussion of soils and RCM because the RCP is the primary source
for the reclamation details and RCM salvageability calculations presented below.
According to the RCP, Midas Gold intends to reclaim all of the SGP-related disturbance except
for approximately 357 acres associated with the Hangar Flats pit lake and high walls, the West
End pit lake and high walls, the Midnight pit lake, and Yellow Pine pit high walls. These areas
would remain a permanent commitment of soil resources (a large portion of which would occur
on private patented mining claims).
For all other areas in the activity area, disturbance would be subject to the reclamation activities
detailed in the RCP (Tetra Tech 2019). The reclamation schedule from the RCP is provided in
Figure 2 of Appendix G-2. The stated goal of the RCP is to stabilize and reclaim areas of
proposed exploration, mining, and processing activities (which would include areas within the
footprint of disturbance that have been impacted by historical mining activities) “to productive
conditions that sustain long-term, post-SGP wildlife, fisheries, land, and water resources.”
“Productive conditions” are not further defined in the RCP, and there is no direct correlation with
TSRC (i.e., a reclaimed site may or may not continue to meet the Forest Plan definition of
TSRC, which requires a greater than 40 percent recovery of natural background soil productivity
within 50 years of disturbance). The RCP utilizes reclamation strategies that are common on
mined land in the mountain west region. The aim of these strategies is to return a site to a
stable condition that would not require ongoing maintenance or inputs over the long term and
would not contribute to erosion or sedimentation that would adversely impact post-mining uses
or downstream resources. Many of the reclamation activities proposed relate to achieving soil
and slope stability through management and best management practices of surface and
groundwater, grading and slope configurations; and establishing persistent vegetation cover.
Planting prescriptions are primarily intended to provide fast-growing native ground cover that
would initiate the long-term process of succession towards native forest communities.
Performance monitoring is tied to slope and soil stability, sediment, and vegetation cover.
Achieving persistent vegetation cover and slope stabilization also would benefit soil amelioration
processes. However, the rate of restoration of soil productivity would vary greatly based on the
quality of the reclamation cover materials, and site characteristics including slope position,
shape and gradient, aspect; elevation, parent materials, seed and propagule sources, and other
considerations. As a general rule, the processes responsible for restoration of soil productivity
occur over a very long timeframe (centuries) and do not directly correlate to successful
reclamation, which is mainly oriented to short-term objectives. The short target timeframe for
achievable reclamation measures (e.g., 5 to 10 years) would not be sufficient to establish trends
in soil resources and productivity that would take many centuries and up to millennia to develop
within the conditions that pertain to the activity area, especially with respect to the short growing
season and harsh winters. Important measures of long-term soil productivity would include:
development of a litter layer, biotic crust and/or A horizon (organic matter-enriched surface
layer); development of soil structure to support water and air movement; physical and chemical
weathering of coarse fragments to add soil fines and nutrients; and development of the soil food
web, nutrient cycles, and microbial community, especially the mycorrhizal network. Thus, the
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following considerations make the recovery of greater than 40 percent soil productivity within a
50-year timeframe to be unlikely:
•

The short growing season (generally less than 90 days) that restricts soil development
and amelioration processes;

•

Organic matter and fine and large woody debris (critical components to achieve
sustainable improvement of soil quality and productivity) are limited at the mine site due
to past mining activities and fires. Organic soils (histosols) and soils with high organic
matter content would be primarily used for the wetland and stream reconstruction areas,
leaving the remaining growth media (GM) intended for non-wetland areas to consist of
poorer quality material (refer to Section 4.5.2.1.3, Reclamation Cover Materials, for
further discussion);

•

GM salvaged from upland areas (mixed typic cryorthents soil unit) would make up
approximately 61 percent of the salvageable volume at the mine site and Burntlog Route
and has poor suitability for reclamation due to generally coarse textures and high coarse
fragment content which limit water and nutrient holding capacity. Proposed soil
amendments, including small amounts of organic composts and fertilizers, may not be
retained by this GM.

•

The mine site occurs in a highly mineralized zone, and background concentrations of
some metals (i.e., arsenic, antimony, mercury, and silver) are known to be relatively high
in some soils and regolith. The re-use of soil and rock with high metals concentrations at
the site has the potential to complicate revegetation plans for reclaimed areas by
requiring use of local adapted genotypes and frequent testing of growth media prior to
and after placement (refer to Section 4.5.2.1.3, Reclamation Cover Materials, for further
discussion);

•

For most of the areas to be reclaimed, there would be a long delay (18 to 20 years)
between the time when the site is initially disturbed and when it undergoes final
reclamation (refer to Figures 1 and 2 of Appendix G-2). This would substantially reduce
the number of years remaining to successfully recover soil productivity prior to the
50-year threshold associated with TSRC. For example, there would be a 20- to 22-year
delay from initial disturbance to final reclamation of the TSF, and DRSFs would range
from an 8- to 18-year delay;

•

Final reclamation does not mean that the reclamation goals and objectives are
immediately achieved. The reclamation is expected to provide the initial conditions for
soil and site recovery that may take years or decades to fully develop. The modest
reclamation performance standards for the mine site are expected to take 5 years or
longer to achieve, and these goals are not directly tied to soil amelioration/productivity;

•

Reclamation would be performed using GM that would be stored in deep stockpiles for
years, which would undergo changes to bulk density, organic matter content, nutrients,
and microbial activity that would persist until soil structure and organic matter build up
occurred (Thompson and Sorvig 2000; refer to Section 4.5.2.1.3, Reclamation Cover
Materials, for further discussion of effects to soil quality from stockpiling); and
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•

The productive inter-relationships between vegetation, soil organic matter, and soil
microbial communities of natural forests would be disrupted at the reclamation sites,
even when organic amendments are applied (Macdonald et al. 2015). Soil organic
carbon is a prime indicator of soil quality recovery in post-mining soils because it is tied
to so many important soil functions including nutrient and water holding capacity;
moderation of soil climate; development of soil structure; air and water movement into
and through the soil; and development of microbial communities and nutrient cycling.
Native soil organic carbon forms and levels generally take decades to recover in postmining GM. Soil organic carbon recovery at the mine site would be expected to be
especially slow due to the short growing season (refer to Section 4.5.2.1.3, Reclamation
Cover Materials, for further discussion and detail).

Furthermore, certain facilities such as the TSF and DRSFs present inherent problems for soil
productivity. Mining substrates derived from deep in the earth present challenges to ecosystem
restoration (Cooke and Johnson 2002). These include physical characteristics of very coarse
substrate in waste rock, and chemistry that is highly variable but generally deficient in essential
nutrients, and potentially high in other elements (metals) that may affect plant growth. The
DRSFs at the mine site would store (near the surface) waste rock that was excavated from deep
in the ground and the TSF would store the tailings left over from ore processing. Selected
development rock would serve as the rooting zone for reclamation-related planting as opposed
to the natural underlying unconsolidated mantle of weathered rock and soil material (i.e., the
loose earth materials above solid rock, or “native regolith”) for other facilities that would
preserve the underlying native regolith. As such, in addition to the considerations listed above,
the root zone material from waste rock (with potentially higher concentrations of arsenic and
other heavy metals) would be up to 70 percent coarse fragments that may facilitate fines in the
overlying GM to migrate into the underlying coarse rock below, and the DRSF outer slopes
would be at steep gradients (3:1 or steeper), which further restricts soil development and
amelioration in these areas.
The additional reclamation challenges associated with these types of facilities is consistent with
observations of nearby, previously reclaimed mining areas having mixed vegetative cover
success (e.g., Dewey Mine/Thunder Mountain Mining District), as well as previous efforts by
Midas Gold and others at the mine site to establish a self-sustaining cover of vegetation on
previously mined lands that were met with limited success. The reclamation proposed by Midas
Gold is very similar to that which occurred in the 1990s and early 2000s at the mine site and
vicinity. The reclamation plan for the Garnet Creek Pit and Haul Road (Greystone 1994), for
instance, specified reapplication of at least 6 inches of salvaged soil on reclaimed areas, in
addition to application of large woody debris or mulch. The primary goal of the plan was to
stabilize the watershed by quickly establishing vegetative cover. However, reclamation projects
such as this continue to contain locations that would not currently meet target benchmarks.
For all of these reasons, this analysis of TSRC assumes that all SGP-related disturbances in the
PNF activity area would be considered TSRC due to the site-specific challenges and the
duration and nature of soil disturbance to support the proposed mining activities.
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SGP-related TSRC within the PNF activity area under Alternative 1 would total approximately
1,477 acres, with approximately 120 of these acres occurring over areas of existing TSRC
(e.g., existing roads and trails, past mining disturbance, etc.). Overall TSRC under Alternative 1
would be approximately 1,616 acres, or 20 percent of the activity area. Table 4.5-2 provides the
overall summary of TSRC considerations as a proportion of the activity area, which is depicted
in Figure 4.5-2.
Table 4.5-2

Alternative 1 Total Soil Resource Commitment for Payette National Forest

TSRC

PNF Activity
Area1
(acres)

TSRC within
Activity Area
(acres)

Existing TSRC
Outside
Disturbance
Footprint2
(acres)

Overall TSRC
in Activity
Area
(acres)

Percent TSRC
in Activity
Area

Existing TSRC

7,468

259

--

259

3%

TSRC with
Alternative 1

8,060

1,4773,4

139

1,616

20%

Table Source: AECOM 2020
Table Notes:
1 Activity area differences between Existing TSRC and TSRC with Alternative 1 are due to the addition of the
footprints of Alternative 1 facilities that would occur within IRAs.
2 Existing TSRC outside of the disturbance footprint is TSRC that is within the activity area (affecting the percent
TSRC) but is not overlapped by or attributed to the SGP. It is included within the “Overall TSRC in Activity Area”
column.
3 Alternative 1 overlaps approximately 120 acres of existing TSRC (which is included in this total).
4 Approximately 5 acres associated with the Burntlog Route would occur within the Upper Indian Creek
subwatershed in the Salmon-Challis National Forest. These areas, immediately adjacent to the Headwaters
EFSFSR subwatershed, would be administered by the PNF and have some overlap with existing National Forest
System Roads; adding 5 acres to the overall TSRC total would not change the percent TSRC within the activity
area.
TSRC = Total Soil Resource Commitment.

It should be noted that an additional 558 acres of SGP-related disturbance would occur within
areas excluded from the activity area (associated with Midas Gold’s private patented mining
claims) of which approximately 338 acres would occur over existing soil disturbance (see
Table G-4 in Appendix G-1).
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Figure Source: AECOM 2020

Figure 4.5-2 Alternative 1 TSRC Activity Areas and Soil Disturbances
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The magnitude of impacts to soil resources within the PNF activity area includes excavation,
grading, or filling of 1,616 acres (approximately 120 acres of which are already disturbed to
some degree from historical mining activities or other TSRC), and a net increase of TSRC in the
PNF activity area of approximately 1,357 acres (from an existing 259 acres to 1,616 acres).
The duration of impacts would vary by component based on the disturbance and reclamation
schedule. Most disturbances would be initiated during the construction or early production
phase and continue for a number of years until final reclamation is initiated. A select number of
components would be reclaimed concurrently during active mining operations, so that duration
of impacts would be lessened. Nevertheless, this analysis assumes recovery of greater than
40 percent soil productivity of natural background within a 50-year timeframe to be unlikely (due
to the nature of disturbance and the conditions at the site) and, therefore, the duration of
impacts would be longer-term, well beyond the 50-year threshold. For the TSF and DRSFs,
where selected development rock would serve as the rooting zone for reclamation-related
planting instead of native regolith, recovery of soil productivity to 40 percent of natural
background would be on a much longer timescale (e.g., likely hundreds to thousands of years)
such that they would be considered permanent TSRC. Un-reclaimed areas associated with the
open pits (pit lakes and highwalls) also would be permanent TSRC.
Not included in the Alternative 1 TSRC total in Table 4.5-2 are approximately 65 acres
associated with new surface exploration pads and temporary roads (no spatial information is
available for these pads and roads but they are assumed to be on PNF-administered lands; see
Chapter 2, Section 2.3.6, Surface and Underground Exploration, for additional details of this
disturbance). Adding 65 acres to the overall 1,616 acres of TSRC within the PNF activity area
would still result in TSRC as approximately 20 percent of the activity area.

4.5.2.1.1.2

Boise National Forest

SGP-related TSRC within the BNF differs from the PNF in that the commitment of soil resources
would occur along two relatively narrow supporting infrastructure corridors (access and
transmission) that traverse numerous subwatersheds. Under Alternative 1, the SGP would
occur within 13 subwatersheds in the BNF, totaling approximately 206,604 acres (refer to
Table 4.5-3). These 13 subwatersheds would contain the majority of the Burntlog Route,
portions of the new and upgraded transmission line corridor, and the Landmark Maintenance
Facility. The TSRC activity area for the BNF (i.e., excluding IRAs, Research Natural Areas,
Wilderness, and private land ownership) totals approximately 76,196 acres. Existing conditions
of TSRC within this activity area was estimated to cover approximately 904 acres, or 1 percent
(Table 4.5-3 and Figure 4.5-1).
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Table 4.5-3

BNF Subwatersheds, Activity Area, and Existing TSRC (Alternative 1)
Subwatershed
(acres)

Activity
Area
(acres)

Existing
TSRC in
Activity Area
(acres)

Percent
Existing
TSRC in
Activity Area

No Man’s Creek-EFSFSR1

1,837

516

11

2%

Porcupine Creek-Johnson Creek

21,516

2,796

78

3%

Riordan Creek

14,411

883

17

2%

Trapper Creek-Johnson Creek

12,129

2,518

37

1%

Ditch Creek-Johnson Creek

16,222

3,628

48

1%

Burntlog Creek

25,194

9,417

99

1%

Sheep Creek-Johnson Creek

10,403

3,178

28

1%

Lunch Creek-Johnson Creek

15,414

7,322

98

1%

Headwaters Johnson Creek

23,385

10,305

89

1%

Warm Lake Creek

15,093

6,820

160

2%

Six-Bit Creek South Fork Salmon
River

15,087

7,105

63

1%

Curtis Creek

17,476

8,280

74

1%

Upper Big Creek

18,436

13,429

103

1%

TOTAL

206,604

76,196

904

1%

Subwatershed

Table Source: AECOM 2020
Table Notes:
1 The eastern portion of the No Man’s Creek-EFSFSR subwatershed is within the PNF. The acreage provided here
is only for the area that is within the BNF.
TSRC = Total Soil Resource Commitment.
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Under Alternative 1, the Burntlog Route would include both new road sections (approximately
14.9 miles) and upgrades to existing roads (approximately 20 miles). Soil disturbance would be
associated with cut and fill and full bench road construction (including culvert installation,
approximately 1.5 miles of soil nail retaining walls, and rock cuts) borrow source areas, and
construction staging areas. Soil disturbance associated with upgrading of the existing
transmission line and construction of the new transmission line would involve laydown yards,
pulling and tensioning areas, new access/spur roads, and structure work areas.
As discussed in the RCP, construction of the Burntlog Route would begin during the first year of
the SGP construction phase (year -3). It would not be reclaimed until all final
closure/reclamation and related environmental closure monitoring work has been completed at
the end of the post-closure phase (year 23). During construction, some portions of the existing
Burnt Log Road (FR 447) would be abandoned in areas where sharp corners or steep slopes
require short new road segments to be constructed. These abandoned road segments would be
obliterated as part of the construction process. For reclamation, the new road sections would be
obliterated and reclaimed, while the upgrades to existing road portions would be narrowed to
their current conditions, and the excess width would be reclaimed. However, due to the
improved road layout of certain parts of the upgraded road sections (flatter grades and gentler
curves), these improved roadway conditions would remain.
The RCP defines obliteration of created roads as consisting of partially filling cut sections or
partially removing fill from fill sections to create erosionally stable slopes that mimic surrounding
slopes as practicable, as well as removing culverts and creating armored stream crossings in
their place, roughening disturbed surfaces and seeding all disturbance. As appropriate, water
bars or other erosion control structures would be left in place. Compacted surfaces would be
scarified, deep-ripped or otherwise left in a roughened condition prior to placement of GM and
revegetation. At least 6 inches of GM would be placed over most of the reclamation areas,
except where steep slopes (>45 percent) limit the use of equipment. GM placement on the
widened road segments would be placed as practical, but this area is not included in the GM
salvage and replacement balance calculated for the Burntlog Route. Additionally, the soil nail
retaining walls on the cut side would be left in place, with regrading performed to the foot of the
wall. The Forest Service would require road obliteration design features (see Table D-1 of
Appendix D) to restore slope contours to the natural slope profile, improve soil productivity,
improve soil-water infiltration, and re-establish ground water flow paths and hydrologic function.
The new and upgraded transmission line corridor and access roads would be constructed
during the 3-year SGP construction phase. The construction laydown areas, tensioning areas,
and some of the new roads would be reclaimed immediately following construction. Final
reclamation of the new transmission line corridor would occur during the post-closure period
beginning after SGP year 18. After final closure of the mine, the upgraded section of
transmission line would remain in use by Idaho Power Company (IPCo), so there would be no
post-closure reclamation or monitoring requirements for Midas Gold. The new transmission line
would be removed and reclaimed during the closure and reclamation phase. Any remaining
access roads or disturbed areas would be recontoured to match surrounding topography,
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scarified, capped with 6 inches of GM, seeded and mulched. Culverts would be removed, and
stream channels in the access road corridor would be excavated to original grades.
The Landmark Maintenance Facility also would be located within the BNF and would be
constructed on approximately 3.5 acres near the intersection of Warm Lake and Johnson Creek
(County Road [CR] 10-579) roads. Interim reclamation at this site would entail seeding slopes
and other disturbed areas that would not be actively used for vehicle traffic, equipment, or
materials storage. Final reclamation would occur during the closure and reclamation phase and
would entail grading to smooth slopes, placement of 6 inches of GM, and reseeding, which may
include planting trees.
The same considerations made for the analysis of TSRC on the PNF apply to the access and
transmission infrastructure corridors and the off-site facility on the BNF. The short target
timeframe for achievable reclamation measures (e.g., 5 to 10 years) would not be sufficient to
establish trends in soil resources and productivity that may take decades to develop within the
conditions that pertain to the activity area, especially with respect to the short growing season
and harsh winters. The loss of productivity of GM stored in long-term stockpiles and the long
delay between the time when the site is initially disturbed and when it undergoes final
reclamation would affect GM quality and would substantially reduce the number of years
remaining to successfully recover soil productivity prior to the 50-year threshold associated with
TSRC. For example, there would be a 26-year delay from initial disturbance to initiation of final
reclamation of the Burntlog Route. This analysis of TSRC assumes that all SGP-related
disturbances in the BNF activity area would be considered TSRC due to the site-specific
challenges and the duration and nature of soil disturbance.
Table 4.5-4 provides an overall summary of TSRC considerations as a proportion of the activity
area, which also is depicted in Figure 4.5-2.
SGP-related TSRC within the BNF activity area under Alternative 1 would total approximately
481 acres, with approximately 66 of these acres occurring over areas of existing TSRC (e.g.,
existing roads and trails, past borrow sources, etc.). Overall TSRC under Alternative 1 would be
approximately 1,318 acres, or 2 percent of the activity area.
The magnitude of impacts to soil resources within the BNF includes excavation, grading, or
filling of 481 acres (approximately 66 acres of which are already disturbed due to overlap with
and use of existing dedicated roadways, etc.), and a net increase of TSRC in the BNF activity
area of approximately 414 acres (from 904 acres to 1,318 acres).
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Table 4.5-4

Alternative 1 Total Soil Resource Commitment for Boise National Forest

TSRC

BNF Activity
Area1
(acres)

TSRC within
Activity Area
(acres)

Existing TSRC
Outside
Disturbance
Footprint2
(acres)

Overall TSRC
in Activity
Area
(acres)

Percent TSRC
in Activity
Area

Existing TSRC

76,196

904

--

904

1%

TSRC with
Alternative 1

76,338

4813

838

1,318

2%

Table Source: AECOM 2020
Table Notes:
1 Activity area differences between Existing TSRC and TSRC with Alternative 1 are due to the addition of the
footprints of Alternative 1 facilities that would occur within IRAs.
2 Existing TSRC outside of the disturbance footprint is TSRC that is within the activity area (affecting the percent
TSRC) but is not overlapped by or attributed to the SGP. It is included within the “Overall TSRC in Activity Area”
column.
3 Alternative 1 overlaps approximately 66 acres of existing TSRC (which is included in this total).
TSRC = Total Soil Resource Commitment.

The duration of impacts would vary by component based on the disturbance and reclamation
schedule. Most disturbances would be initiated during the construction or early production
phase and continue for a number of years until final reclamation is initiated. This analysis
assumes recovery of greater than 40 percent soil productivity of natural background within a
50-year timeframe to be unlikely (due to the nature of disturbance and the conditions at the site)
and, therefore, the duration of impacts would be longer-term, well beyond the 50-year threshold.
For full bench road construction and road cuts, including soil nail walls and rock cuts, recovery
of soil productivity to 40 percent of natural background would be on a much longer timescale
(e.g., likely hundreds to thousands of years) such that they would be considered permanent
TSRC. Transmission line access roads and structure footings associated with the upgraded
transmission line would be retained and used by IPCo after mining ceases, which also would be
permanent TSRC. The Stibnite Gold Logistics Facility (approximately 25 acres) would be
located on private land outside of NFS lands, and therefore is not considered in the analysis of
TSRC. However, it should be noted that the post-mining land use for the Stibnite Gold Logistics
Facility site is designated as light industry, where the facility would remain un-reclaimed after
mining operations (a permanent commitment of land) and transferred to a third-party for light
industrial uses.

4.5.2.1.2

D ETRIMENTAL D ISTURBANCE

This analysis of DD addresses clearing of vegetation using heavy equipment within the
transmission line right-of-way (ROW). Up to 500 acres of the transmission line ROW could be
affected by vegetation clearing (Tetra Tech 2019). This represents the maximum extent of
clearing, because many areas contain only low shrubs or herbaceous vegetation and would not
require clearing. Only tall trees and shrubs would be cleared.
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Initial vegetation clearing would occur during the 3-year SGP construction phase. Vegetation
management to remove trees or maintain low vegetation height would continue throughout the
operations phase. After final closure of the mine, the upgraded section of transmission line
would be retained by IPCo, so there would be no post-closure reclamation or monitoring
requirements for Midas Gold. Final reclamation of the new transmission line corridor would
occur during the closure and reclamation phase beginning after SGP year 18. Reclamation of
the cleared transmission line ROW would simply entail letting the vegetation grow back and
managing weeds and invasive plant species.
DD resulting from clearing of tall vegetation within the transmission line ROW could occur as a
result of equipment operations on steep slopes, uncohesive soils, and/or wet soils. Detrimental
soil displacement could occur where at least 2 inches of the A horizon is removed through
impacts of wheeled or tracked equipment or dragging of logs across the site. Detrimental soil
compaction and soil puddling/rutting could occur through equipment use mainly on poorly
drained mineral or organic soils. Compaction in deep soil layers would not normally occur
without repeated disturbance. Burned areas also may be susceptible to DD where the organic
litter layer has been removed. Conditions of DD can potentially reduce soil productivity by
reducing soil fertility and aeration, limiting root growth, reducing soil infiltration and permeability,
and increasing runoff and soil erosion.
DD within the transmission line ROW would be limited by the fact that clearing would typically
only occur within forested areas, which for this analysis are assumed to make up approximately
one-third of the ROW (36 percent of the mapped corridor contained forest [Tetra Tech 2018]).
For this analysis, existing DD within the transmission line ROW is estimated at 8 percent. This is
a very rough estimate based on average extent of DD from ground-based forest harvesting
operations in the Forest Service Northern Region (Reeves et al. 2012). It is estimated that SGPrelated vegetation clearing could initially result in DD as high as 16 percent of the ROW. This is
the highest Forest Service-modeled average extent of DD based on variables of Landtype,
topography, and harvest season for ground-harvesting in Northern Region forests (Reeves et al.
2012). However, based on the estimate of forest land within the ROW, proportion of highly
erodible soils, the limited extent of forested wetlands, and the infrequency and short duration of
ground disturbing impacts, DD would more likely be somewhere between 8 percent and
15 percent. Additionally, the Forest Service would require mitigation measures (see Table D-1
of Appendix D) designed to minimize DD impacts. Measures that would reduce DD involve soil
moisture operability requirements, slope restrictions for ground-based operations, guidelines for
skidding (i.e., tree removal within forest) and skid trail construction/use, etc.
The DD activity area is the area within the transmission line ROW that would be subject to
vegetation clearing only and is estimated at up to 500 acres. The magnitude of impacts from
vegetation clearing potentially include detrimental soil displacement, compaction and puddling
on a conservative estimate of up to 75 acres (15 percent) within the ROW, which would be
further reduced by the Forest Service-required mitigation measures that target DD.
The duration of impacts from vegetation clearing would be considered long term (>15 years),
because disturbance would begin the first year of the construction phase and would continue at
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least through SGP year 18. Clearing impacts would continue indefinitely on the upgraded
transmission line corridors that would continue to be maintained by IPCo after mining ceases.

4.5.2.1.3

R ECLAMATION C OVER M ATERIALS

Suitable RCM (also referred to as growth media or GM) within the SGP area would be salvaged
for subsequent use in reclamation. The salvaged material would come from the soil O
(approximately 24 percent), A and B (approximately 32 percent), and C (approximately
44 percent) horizons 1. Growth media stockpiles (GMSs) would be strategically placed and
located around the mine site to prevent erosion, disturbance, and/or contamination. Measures
would be taken to divert water around the stockpiles, and the stockpiles would be stabilized with
an interim seed mix to minimize erosion. Salvaged material from the mine site would be
redistributed directly on the disturbed areas of the mine site to the extent possible or stockpiled
in designated areas for later use.

4.5.2.1.3.1

Volume of Available RCM

The GM balance refers to the volume of suitable soils available for salvage within the
disturbance footprint versus the volume of GM needed for replacement to achieve reclamation
goals (Tetra Tech 2019). Volume of GM needed for reclamation of the mine site is based on
specified placement depths which vary according to mine site facility and proposed “root zone”
material. The “root zone” refers to the near surface materials underlying the GM layer, either
native regolith or waste rock, into which reestablished native plant communities would extend
roots for moisture and anchoring.
Depth of GM placement would be dictated by the nature of the root zone material. Reclamation
of uplands on the TSF and DRSFs would involve placement of 3 feet of suitable waste rock at
the surface, on top of which 12 inches of suitable GM would be placed. Reclaimed upland sites
over native regolith or C horizon material would only receive 6 inches of GM. Reclaimed
wetlands and channel reaches would receive a combined 6 inches of GM and seed bank
materials 2 (SBM), except for wetlands and channel reaches on the TSF, which would receive
6 inches of GM and 6 inches of SBM (Tetra Tech 2019).
According to the GM balance calculations in the RCP, a total of 1,884,000 bank cubic yards
(BCY) of suitable soils would be salvaged from the mine site and be available for reclamation. A
total of 1,918,000 BCY of GM and SBM would be required to meet the specified reclamation

1

Proportions of soil O, A, B, and C horizons were calculated using average solum thickness for each soil map unit
based on soil profile descriptions in the Soil Salvage Report (Tetra Tech 2017); refer to Appendix G-3 for
calculations.

2

Seed bank material is soil dominated by or containing a high content of organic matter and an established wetland
seed bank. Generally, organic soil material from the O and A horizons of hydric soil solum. In the RCP (Tetra Tech
2019), SBM is considered salvageable from the frigid oxyaquic dystrocryepts and frigid typic haplosaprists soil map
units from 0 to 1-foot depth.
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areas and GM/SBM thicknesses. The GM deficit is thus estimated at approximately
34,000 BCY.
Options being considered by Midas Gold for developing additional GM for the mine site include:
•

Salvage of previously reclaimed areas within the mine site (it is unknown if suitable GM
exists in these areas);

•

Utilize excess GM salvaged from the Burntlog Route disturbance that would not be
needed for reclamation of the route (see discussion below); and/or

•

Utilize alluvial material that would be excavated during mining of the Hangar Flats ore
deposit that would otherwise be disposed in the Hangar Flats DRSF.

As discussed in the RCP, GM salvage and placement volumes for the Burntlog Route (including
the Landmark Maintenance Facility) were calculated separately from the mine site. Salvage
volumes were only calculated for the new portion of the Route and assumed that 40 percent of
the mixed typic cryorthents soil map unit was practically salvageable using heavy equipment.
GM salvaged on slopes less than 15 percent would be stored in GMSs located within Burntlog
Route borrow sources. GM salvaged on slopes from 15 to 45 percent would be stored in
windrows along the toe of fill slopes and other locations determined to be appropriate for GM
storage (Tetra Tech 2019). A total of 321,000 BCY of GM and SBM are estimated to be
available for salvage. Of this, 66,000 BCY would be stockpiled, while 255,000 BCY would be
stored in windrows. However, storing material in windrows for approximately 20 years along a
roadway in mountainous terrain is not a typical practice. The potential for losses of this material
over time from erosion (i.e., washed away down steep slopes) is expected to be high, and much
higher than for traditionally stockpiled material.
Final reclamation of the Burntlog Route would involve placement of a 6-inch layer of GM on up
to approximately 227 acres of disturbed area, which would require approximately 183,000 BCY
of GM (Tetra Tech 2019). With the 321,000 BCY of stockpiled and windrowed material stored
along Burntlog Route, it is calculated in the RCP that a surplus of up to 138,000 BCY of GM and
SBM would remain, which could be used to address the GM deficiency identified at the mine
site. However, it should be noted that all calculations for quantity of GM and SBM in the RCP do
not include any reduction in GM/SBM volume to account for material loss during haulage and/or
stockpiling (Tetra Tech 2019).
Additional salvage of GM also would be supplemented through composting. Feedstock
materials for composting may come from on-site sources such as vegetation and kitchen wastes
(estimated at 2,500 tons over life of the SGP) and slash from harvested trees (estimated at
5,000 tons or more); however, they also may include materials from off site.
Sources for off-site materials could include manure from dairy or feedlot operations in southern
Idaho, biosolids from wastewater treatment systems in the McCall area or the Boise area; or
certified weed-free alfalfa hay from the Cascade-McCall area. Other sources for feedstock have
been investigated by Midas Gold, including spent mash from local breweries, paper wastes, and
wood wastes from sawmills.
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Composting facilities would be located adjacent to and within multiple GMSs prior to GM
addition to GMSs and as GM is removed from GMSs. The GMS areas would represent
available work space during the early stages of the SGP before they are filled up, and they also
would provide for easy mixing of completed compost into GM and reduce the need for rehandling and transportation of compost.
Midas Gold anticipates that compost (and potentially other soil amendments) would be applied
to salvaged GM to improve their suitability (see Section 4.5.2.1.3.2 for discussion of RCM
quality). Soil amendment application rates would vary according to the source and quality of
suitable GM available and the properties of the compost generated at the mine site as well as
other soil amendments considered. Non-merchantable timber and slash from Burntlog Route,
West End DRSF, and other SGP-related disturbed areas would be considered as sources of
material to generate GM and soil amendments.
Midas Gold has committed to salvage the appropriate volume of GM and to create the volume
of compost necessary as an amendment to provide suitable quality of GM to cover the areas to
be reclaimed. Following placement of suitable GM in areas prepared for concurrent and final
reclamation 10 tons/acre of compost would be incorporated into the top 3 to 6 inches of GM.
Approximately 1,539 acres of disturbance would be reclaimed using GM salvaged from the mine
site. Therefore, approximately 15,390 tons of compost (which represents roughly 22,000 BCY)
would need to be generated at the mine site to improve the quality of GM placed on disturbed
areas. This compost amendment total is in addition to the 34,000 BCY GM deficit identified for
Alternative 1.

4.5.2.1.3.2

Quality and Suitability of Available RCM

There are three primary challenges associated with the quality and suitability of available RCM
for the SGP: (1) the overall relatively poor existing quality of the upland soils (unit mixed typic
cryorthents) that make up approximately 61 percent of the salvageable volume at the mine site
and Burntlog Route (see Appendix G-3); (2) the long-term stockpiling of material; and (3) the
high background concentrations of metals in the soil.

Quality of Existing Soils
The quality of RCM would vary based on its source, the best material coming largely from the
organic and alluvial soils of the Meadow Creek valley. Most of this material would be used for
GM and SBM for wetland restoration. Organic matter and fine and large (coarse) woody debris
(critical components to achieve sustainable improvement of soil quality and productivity) are
limited at the mine site due to past mining activities in valley bottoms and stand replacement
fires. GM used for upland reclamation sites would mostly come from relatively poor upland soils.
Overall, the majority of GM used would rate as poor or fair (per suitability criteria), due primarily
to texture and coarse fragment content (Tetra Tech 2019).
As discussed, Midas Gold anticipates that compost (and potentially other soil amendments)
would be applied to salvaged GM to improve their suitability. The RCP identifies 10 tons per
acre of compost would be incorporated into the top 3 to 6 inches of GM; however, the volume
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specified is minimal, translating to less than 0.25 inch of compost to be mixed into 6 inches of
GM. This small amount of compost is not expected to provide sufficient long-term benefits to the
GM that would be important for revegetation. On disturbed areas with greater than 30 percent
slope, Midas Gold also would apply mulch to aid in stabilizing the area and promote
revegetation. Straw mulch would be certified as weed-free and applied over a roughened seed
bed at a rate of about 3,000 pounds per acre. The straw mulch also would be considered a
nominal amount, and it would have a short duration of effectiveness due to its quick rate of
decomposition and susceptibility to wind.
The Forest Service would require mitigation measures (see Table D-1 of Appendix D) to
incorporate coarse woody debris (>3 inches diameter) onto reclaimed lands as evenly
distributed as possible in the tonnages and diameters described in the Forest Plan. The
objective would be to meet the upper range of tons per acre by “potential vegetation group” or
greater with larger-diameter material. The importance of coarse woody debris in the structure
and function of forest ecosystems is well documented. Its use in reclamation of forest
communities on disturbed sites has been shown to provide numerous long-term benefits,
including: improved infiltration and reduced runoff and erosion; regulation of soil temperature
and moisture; increased soil organic matter content; creation of microsites for flora and fauna;
increase in populations and diversity of microorganisms; and improved nutrient cycling (Kwak et
al. 2015).

Stockpiling
RCM quality also would vary with the duration and depth of stockpiling, ranging from livehandled material, to material that remains in deep stockpiles for 10 or more years. Directplacement, or “live-handling” refers to the removal of soils/GM from one site prior to disturbance,
and its haulage and immediate placement on another site prepared for final reclamation. This
avoids many of the adverse consequences of extended stockpiling. The RCP prioritizes livehandling of GM where possible. However, due to the extended period of operations, and
logistical issues, only about 150,000 BCY out of a total of 1,918,000 BCY of GM would be livehandled. The remainder would be stored in deep stockpiles with a combined capacity to store
up to 2,230,000 BCY. These stockpiles would be up to 28 feet tall, and the time between GM
salvage and placement would vary greatly between different mine site facilities but could remain
in stockpiles for as long as 10 to 20 years. Potential adverse effects associated with salvage
and stockpiling activities include:
•

Soil compaction and disturbance of soil structure from equipment operations and
handling of soil;

•

Loss/oxidation of soil organic matter and reduction in microbial populations depending
on methods and duration of soil salvage and stockpiling; and

•

Increase in bulk density, reduction in nutrient cycling, and loss or reduction of viable
propagules and seeds from extended stockpiling (Strohmayer 1999).

Anaerobic conditions approximately 2 to 3 feet below the surface of the GMSs are anticipated to
predominate and would likely lead to a decline in microbial respiration and a shift from an
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aerobic respiration endpoint of carbon dioxide to an anaerobic endpoint of anhydrous ammonia
or, depending on the soil moisture content, nitrogen gas or nitrous oxide. Oxygen may,
however, penetrate to a greater depth in stockpiles composed of coarse-textured soils when
compared to stockpiles composed of fine-textured soils, thereby slightly reducing the impacts of
stockpiling on soil productivities. Regardless, soil productivity within the majority of the GM/SBM
mass stored with stockpiles would decline during the time of residence within stockpiles.
Anaerobic conditions tend to be more prevalent in deeper and older stockpiles (Harris et al.
1989; Sheoran et al. 2010) and would certainly occur in some of the GMS at the mine site.
Although conditions would be expected to improve upon placement of the GM, there is
uncertainty as to how long it would take for full recovery of microbial communities, including
mycorrhizal communities, nutrient cycling and soil structure that are the basis of soil
productivity. Fresquez and Aldon (1984) noted that RCM stored for years has little biological
resemblance to the undisturbed surface soil, and the resulting reduction to the fungal genera
and microorganisms result in an unstable and unbalanced soil ecosystem. Prolonged storage
increases the loss of the bacterial element in soil, and mycorrhizal fungi are often destroyed or
reduced. Additionally, salvage and stockpiling of wet soils and organic soils present special
problems as these are easily compacted, and organic carbon becomes susceptible to oxidation
when these soils dry out.
Midas Gold would implement salvage and stockpile measures to minimize the loss of soil
productivity within stockpiled GM/SBM, which would include:
•

Haulage to and stockpiling in nearest GMS;

•

Separate stockpiling of GM and SBM from wetlands;

•

SBM may be dried prior to stockpiling to preserve seed viability;

•

Salvage and storage conducted during dry periods when practical to reduce likelihood of
soil compaction;

•

Surface area of stockpiles maximized within site constraints;

•

Erosion control and drainage best management practices instituted for the GMS;

•

Surface of the GMS would be roughened;

•

Seeding of GMS with an interim seed mix;

•

Mulching of GMS with wood fiber matrix or straw mulch; and

•

Mixing of upper 2 to 3 feet of the GMS with deeper layers of the stockpile prior to use for
reclamation.

Despite these measures the storage of GM within deep stockpiles for years would still result in
the loss of soil productivity, which would affect the overall quality of this material at the time of
placement.
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Suitability of Available RCM (Metals)
The mine site occurs in an area containing numerous highly mineralized zones, and natural
background concentrations of some metals are known to be relatively high in some soils and
regolith. In addition, elevated levels of arsenic, antimony, and mercury have been observed in
soils contaminated by legacy mining operations (URS Corporation 2000). Some known
locations of contamination were cleaned up in the past, but it is possible that additional areas of
contamination would be exposed and observed during SGP-related construction and
operations. Note that the information in this discussion is strictly limited to plant growth and
issues of phytotoxicity with respect to metals concentrations in soils; consideration of ecological
effects of elevated metals concentrations is presented in Sections 4.12 and 4.13, and
consideration of human health risks are presented in Section 4.18.
To assess trace metal concentrations in vegetated soil in the vicinity of the mine site, Midas
Gold evaluated 4,828 exploration soil samples collected from undisturbed areas surrounding the
mine site. The mean concentrations of antimony (11.63 parts per million [ppm]) and mercury
(0.94 ppm) from the samples are high but are within the highest screening-level phytotoxicity
criteria concentrations from various literature references and federal agencies in U.S. and
Canada cited in the RCP’s Development Rock and Tailings Root Zone Suitability Analysis
(Tetra Tech 2019). The mean concentration of arsenic (94.40 ppm) from the samples 3 is five
times higher than U.S. Environmental Protection Agency’s ecological soil screening level for
arsenic and nearly twice as high as the highest screening-level phytotoxicity criteria
concentration from the various sources (Tetra Tech 2019). While the soil sample evaluation
shows that natural vegetation in the vicinity of the mine site is tolerant of the naturally elevated
metals concentrations in soils, these background levels may still complicate reclamation efforts
by impeding or retarding vegetation growth.
As these soils do currently support native vegetation of some type, it is difficult to identify an
upper concentration above which vegetation establishment and growth would be impeded
during reclamation. The screening-level phytotoxicity criteria identified in the RCP vary widely
and are not specific to environmental factors or plant species. Soils near the mine site that
exceed the screening-level phytotoxicity criteria do continue to sustain native vegetation. How
this would translate to use of similar soils for RCM in reclamation is unknown. Potential
phytotoxicity would depend on the natural variability of soils based on geology and other
environmental factors, and the natural variability in plant tolerances to each metal and the
various forms that the metals occur in.
Recommendations in the RCP’s Development Rock and Tailings Root Zone Suitability Analysis
are that “the upper-quantile values be used to assess whether on-site soils could support plant
growth and development, therefore Chebyshev’s rule of inequality value for arsenic of 450 ppm
would likely provide an upper statistical bound for the concentration in soil that would be
3

It should be noted the samples were not analyzed using U.S. Environmental Protection Agency-approved
methodologies for environmental analysis. Samples were analyzed using exploration lab methodologies that have
more aggressive extraction methods (resulting in potentially higher concentration outputs), which are not typically
compared to these environmental screening levels.
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expected to support plant growth and development on site.” Using the rule, the upper bound is
determined as the mean plus 2 standard deviations. For antimony this would be 68.33 ppm; for
mercury 17.07 ppm. Based on the tables in the Development Rock and Tailings Root Zone
Suitability Analysis, it appears that over 95 percent of the soil samples would be within the
upper bounds for supporting plants.
The RCP does not include screening levels of trace metals as part of the GM suitability
guidelines for plant growth. Total arsenic concentration is used for the root zone suitability
guidelines (material that would underlie the GM). However, the upper limit for suitable root zone
material was set at 3,000 ppm, which is much higher than the 450-ppm suggested by
Chebyshev’s rule. This is justified in the RCP based on three soil profiles at Hecla reclamation
sites, where vegetation was found to occur on sites with up to 3,000 ppm arsenic. This
concentration of arsenic is similar to concentrations found in mine waste from the Yellow Pine
pit. The root zone material is intended to provide a cap 2 to 3 feet deep of suitable development
rock for plant roots above mine tailings and undifferentiated development rock.
Arsenic was identified in the RCP as the primary trace metal of concern in native undisturbed
soils as well as mine wastes. The ratio of maximum arsenic concentrations in development rock
and tailings to the highest and lowest screening-level criteria was at least 19 to 11 times higher
than any other trace metal of concern. A review of the soils and reclamation literature did not
provide any readily applicable suitability/screening levels for naturally occurring arsenic in RCM
and revegetation of native plant communities. Some studies in reclamation of mine sites
contaminated with arsenic and other trace metals do provide information that could be useful for
reclamation of the SGP.
Arsenic found in soils normally forms insoluble complexes with iron, aluminum, and magnesium
oxides found in soil surfaces. This form of arsenic is relatively immobile and not bioavailable to
plants (Nejad et al. 2017). However, certain conditions can cause arsenic to become mobile.
Arsenic that is in solution becomes available for plant uptake, primarily by roots, which can lead
to accumulation of phytotoxic levels. Mobile forms of arsenic can be associated with differences
in reducing conditions, pH, sulfide ion concentrations, temperature, salinity, and soil biota. This
makes it extremely difficult to predict how arsenic will react in RCM.
The use of phosphate fertilizers has been known to induce arsenic solubility in soils (Kilgour et
al. 2008; Peryea 1991). This phenomenon has been observed in lead arsenate-contaminated
soils and others that have been amended with ammonium phosphate. The released arsenic
becomes available for uptake by plants, and phytotoxicity has been observed, even after
multiple wetting and drying cycles. The use of chemical fertilizers is a proposed activity
identified in the RCP and Midas Gold has identified some measures to limit the transport and
exposure to soil-borne arsenic (e.g., surface water runoff routed to sediment basins, erosion-,
sediment-, and dust-control best management practices, etc.).
Overall, the naturally high background levels of trace metals at the mine site represents a
challenge with regards to the suitability of RCM and reclamation-related revegetation efforts.
The 3,000-ppm limit for suitable root zone material is high (and much higher than the mean plus
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2 standard deviations for soil samples taken). However, in addition to the root zone limits, the
Forest Service also would require limits on the GM (that would overlay the root zone material)
for arsenic, mercury, and antimony, and would require a Sampling and Analysis Plan that would
include in-situ screening of soils as well as laboratory testing (see Table D-1 of Appendix D).
Additionally, Section 4.18 provides recreational risk-based (human health) soil screening level
calculations for the GM.

Summary
As discussed above, the overall relatively poor quality of the soils at the mine site (outside of
valley bottom soils), the long-term stockpiling of GM/SBM, and the high background
concentrations of metals in soils would affect the quality and suitability of available RCM. These
challenges, coupled with the harsh winter climate (short growing season) and generally steep
slopes of the area, would compound to present difficulties in growing and/or maintaining
persistent vegetation cover over reclaimed areas. This is consistent with the mixed vegetative
cover success of nearby reclaimed mining areas and the previous efforts by Midas Gold and
others at the mine site to establish self-sustaining cover on previously mined lands that have
had some limited success. Additionally, there would be a 34,000 BCY GM deficit at the mine
site according to the balance calculations in the RCP. This deficit may be met with an
anticipated surplus of material calculated in the RCP from the Burntlog Route GM/SBM (if of
sufficient quantity and quality) or could be met through additional composting of both on- and
off-site feedstock (which would be separate from the 22,000 BCY of composting proposed as
soil amendments to the GM). Thus, there is presently some uncertainty regarding the specific
source of material to meet the identified GM/SBM deficit under Alternative 1.
However, Midas Gold has committed to salvage the appropriate volume of GM and to create the
volume of compost necessary as an amendment to provide suitable quality and quantity of the
GM to cover the areas to be reclaimed. In addition, Midas Gold has committed to performance
criteria tied to slope and soil stability, sediment, and vegetation cover, which would need to be
met prior to release of a reclamation performance bond (i.e., when all performance standards
would be achieved and the mechanism of bond release and demonstration of reclamation would
be formally agreed to by Forest Service, Idaho Department of Lands, and Midas Gold).

4.5.2.2
4.5.2.2.1
4.5.2.2.1.1

Alternative 2
T OTAL S OIL R ESOURCE C OMMITMENT
Payette National Forest

SGP-related disturbance within the PNF activity area under Alternative 2 would total
approximately 1,389 acres, with approximately 104 of these acres occurring over areas of
existing TSRC (e.g., existing roads and trails, past mining disturbance, etc.). Adding the
remaining 155 acres of existing TSRC within the activity area that do not overlap with the
disturbance associated with Alternative 2, the total area of committed soil resources would be
approximately 1,544 acres, or approximately 19 percent of the activity area (see Table 4.5-5
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and Figure 4.5-3). Under Alternative 2, the backfilling of the Midnight pit (i.e., new Midnight
DRSF), partial pit backfilling of Hangar Flats pit, and the associated elimination of the West End
DRSF, would result in a smaller mine site disturbance footprint compared with all action
alternatives that would result in some differences in the overall amount of reclamation and
TSRC in the PNF activity area.
Table 4.5-5

Alternative 2 Total Soil Resource Commitment for Payette National Forest

TSRC

PNF Activity
Area1
(acres)

TSRC within
Activity Area
(acres)

Existing TSRC
Outside
Disturbance
Footprint2
(acres)

Overall TSRC
in Activity
Area
(acres)

Percent TSRC
in Activity
Area

Existing TSRC

7,468

259

--

259

3%

TSRC with
Alternative 2

8,060

1,389

155

1,544

19%

3,4

Table Source: AECOM 2020
Table Notes:
1 Activity area differences between Existing TSRC and TSRC with Alternative 2 are due to the addition of the
footprints of Alternative 2 facilities that would occur within IRAs.
2 Existing TSRC outside of the disturbance footprint is TSRC that is within the activity area (affecting the percent
TSRC) but is not overlapped by or attributed to the SGP. It is included within the “Overall TSRC in Activity Area”
column.
3 Alternative 2 overlaps approximately 104 acres of existing TSRC (which is included in this total).
4 Approximately 5 acres associated with the Burntlog Route would occur within the Upper Indian Creek
subwatershed in the Salmon-Challis National Forest. These areas, immediately adjacent to the Headwaters
EFSFSR subwatershed, would be administered by the PNF and have some overlap with existing National Forest
System Roads; adding 5 acres to the overall TSRC total would not change the percent TSRC within the activity
area.
TSRC = Total Soil Resource Commitment.

An additional 555 acres of SGP-related disturbance would occur within Midas Gold’s private
patented mining claims (excluded from the TSRC activity area) of which approximately
334 acres would occur over existing soil disturbance (see Table G-5 in Appendix G-1).
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4.5.2.2.1.2

Boise National Forest

TSRC for the Burntlog Route under Alternative 2 would be the same as for Alternative 1, except
for the Riordan Creek segment reroute, which would reduce the overall length and disturbance
footprint of the Burntlog Route as well as the amount of required soil nail retaining walls
(0.5 mile instead of 1.5 miles of retaining walls). Additionally, the maintenance facility would be
relocated approximately 4.4 miles east of the junction of Johnson Creek Road (CR 10-579) and
Warm Lake Road, becoming the Burntlog Maintenance Facility. It would be constructed within
the footprint of a Burntlog Route borrow source and, as such, would contribute to a small
reduction in overall TSRC within the BNF compared to Alternative 1. SGP-related TSRC within
the BNF activity area under Alternative 2 would total approximately 467 acres, with
approximately 66 of these acres occurring over areas of existing TSRC (e.g., existing roads and
trails, past borrow sources, etc.). Overall TSRC under Alternative 2 would be approximately
1,304 acres, or 2 percent of the activity area. Table 4.5-6 provides an overall summary of TSRC
considerations as a proportion of the activity area; refer also to Figure 4.5-3.
Table 4.5-6

Alternative 2 Total Soil Resource Commitment for Boise National Forest

TSRC

BNF Activity
Area1
(acres)

TSRC within
Activity Area
(acres)

Existing TSRC
Outside
Disturbance
Footprint2
(acres)

Overall TSRC
in Activity
Area
(acres)

Percent TSRC
in Activity
Area

Existing TSRC

76,196

904

--

904

1%

TSRC with
Alternative 2

76,327

4673

838

1,304

2%

Table Source: AECOM 2020
Table Notes:
1 Activity area differences between Existing TSRC and TSRC with Alternative 2 are due to the addition of the
footprints of Alternative 2 facilities that would occur within IRAs.
2 Existing TSRC outside of the disturbance footprint is TSRC that is within the activity area (affecting the percent
TSRC) but is not overlapped by or attributed to the SGP. It is included within the “Overall TSRC in Activity Area”
column.
3 Alternative 2 overlaps approximately 66 acres of existing TSRC (which is included in this total).
TSRC = Total Soil Resource Commitment.
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Figure Source: AECOM 2020

Figure 4.5-3 Alternative 2 TSRC Activity Areas and Soil Disturbances
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4.5.2.2.2

D ETRIMENTAL D ISTURBANCE

Under Alternative 2, DD would be the same as for Alternative 1. Changes to the transmission
line corridor associated with Alternative 2 (e.g., the Thunder Mountain Estates Bypass that
would require new tree removal along the bypass) would not be located on NFS lands.

4.5.2.2.3

R ECLAMATION C OVER M ATERIALS

Reclamation activities associated with Alternative 2 would be the same as those in Alternative 1,
except the new transmission line into the mine site would not be reclaimed under Alternative 2,
as this facility would remain in perpetuity to provide power to the Centralized Water Treatment
Plant at the mine site as part of the post-closure Water Quality Management Plan. “The
Centralized Water Treatment Plant also would remain in perpetuity. Additionally, the amount of
GM required for reclamation, and the anticipated GM deficit, would differ for Alternative 2 as a
result of changes to the disturbance footprint (i.e., backfilling of the Midnight pit and partial pit
backfilling of Hangar Flats pit, resulting in the elimination of the West End DRSF) but the same
challenges and considerations regarding volume and quality/suitability of available RCM would
apply.

4.5.2.3
4.5.2.3.1
4.5.2.3.1.1

Alternative 3
T OTAL S OIL R ESOURCE C OMMITMENT
Payette National Forest

SGP-related disturbance within the PNF activity area under Alternative 3 would total
approximately 1,568 acres, with approximately 121 of these acres occurring over areas of
existing TSRC (e.g., existing roads and trails, past mining disturbance, etc.). Adding the
remaining 135 acres of existing TSRC within the activity area that do not overlap with the
disturbance associated with Alternative 3, the total area of committed soil resources would be
approximately 1,706 acres, or approximately 21 percent of the activity area (see Table 4.5-7
and Figure 4.5-4). Under Alternative 3, the moving of the TSF from Meadow Creek to the
EFSFSR drainage (and associated move of the buttressing DRSF and worker housing facility)
and improved public access along Meadow Creek Lookout Road (FR 51290), would result in a
slightly larger disturbance footprint compared to all action alternatives that would result in some
changes to the overall amount of reclamation and TSRC in the PNF activity area.
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Table 4.5-7

Alternative 3 Total Soil Resource Commitment for Payette National Forest

TSRC

PNF Activity
Area1
(acres)

TSRC within
Activity Area
(acres)

Existing TSRC
Outside
Disturbance
Footprint2
(acres)

Overall TSRC
in Activity
Area
(acres)

Percent TSRC
in Activity
Area

Existing TSRC

7,468

259

--

259

3%

TSRC with
Alternative 3

7,963

1,5683,4

138

1,706

21%

Table Source: AECOM 2020
Table Notes:
1 Activity area differences between Existing TSRC and TSRC with Alternative 3 are due to the addition of the
footprints of Alternative 3 facilities that would occur within IRAs.
2 Existing TSRC outside of the disturbance footprint is TSRC that is within the activity area (affecting the percent
TSRC) but is not overlapped by or attributed to the SGP. It is included within the “Overall TSRC in Activity Area”
column.
3 Alternative 3 overlaps approximately 121 acres of existing TSRC (which is included in this total).
4 Approximately 19 acres associated with the Burntlog Route and improved public access along Meadow Creek
Lookout Road (FR 51290) would occur within the Upper Indian Creek subwatershed in the Salmon-Challis
National Forest. These areas, immediately adjacent to the Headwaters EFSFSR subwatershed, would be
administered by the PNF and have some overlap with existing National Forest System Roads; adding 20 acres to
the overall TSRC total would not change the percent TSRC within the activity area.
TSRC = Total Soil Resource Commitment.
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Figure Source: AECOM 2020

Figure 4.5-4 Alternative 3 TSRC Activity Areas and Soil Disturbances
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An additional 512 acres of SGP-related disturbance that would occur within Midas Gold’s private
patented mining claims (excluded from the TSRC activity area) of which approximately
298 acres would occur over existing soil disturbance (see Table G-6 in Appendix G-1).

4.5.2.3.1.2

Boise National Forest

TSRC within the BNF activity area under Alternative 3 would be the same as for Alternative 1
(Table 4.5-4), as all changes that would have an effect on TSRC would occur within the PNF
activity area.

4.5.2.3.2

D ETRIMENTAL D ISTURBANCE

Under Alternative 3, DD would be the same as for Alternative 1, except for the approach of the
new transmission line into the mine site that would be aligned through the Meadow Creek valley
(instead of along the ridgetop above the valley). The location of tree removal-related DD would
shift compared to Alternative 1, but the assumption that DD would be somewhere between
8 percent and 15 percent of the ROW would be the same, the same Forest Service-required
measures targeting DD (see Table D-1 of Appendix D) would apply, and DD would be
comparable.

4.5.2.3.3

R ECLAMATION C OVER M ATERIALS

Reclamation activities associated with Alternative 3 would be the same as those in Alternative 1.
However, the amount of GM required for reclamation, and the anticipated GM deficit, would
differ for Alternative 3 as a result of changes to the disturbance footprint (i.e., approximately
1,568 total acres under Alternative 3) but the same challenges and considerations regarding
volume and quality/suitability of available RCM would apply.

4.5.2.4
4.5.2.4.1
4.5.2.4.1.1

Alternative 4
T OTAL S OIL R ESOURCE C OMMITMENT
Payette National Forest

SGP-related disturbance within the PNF activity area under Alternative 4 would total
approximately 1,432 acres, with approximately 153 of these acres occurring over areas of
existing TSRC (e.g., existing roads and trails, past mining disturbance, etc.). Adding the
remaining 106 acres of existing TSRC within the activity area that do not overlap with the
disturbance associated with Alternative 4, the total area of committed soil resources would be
approximately 1,539 acres, or approximately 19 percent of the activity area (see Table 4.5-8
and Figure 4.5-5). TSRC within the PNF activity area under Alternative 4 would be the same as
for Alternative 1 for mine site-related components but would differ due to use of the Yellow Pine
Route instead of the Burntlog Route for mine site access and the public access route through
the mine site.
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Table 4.5-8

Alternative 4 Total Soil Resource Commitment for Payette National Forest

TSRC

PNF Activity
Area1
(acres)

TSRC within
Activity Area
(acres)

Existing TSRC
Outside
Disturbance
Footprint2
(acres)

Overall TSRC
in Activity
Area
(acres)

Percent TSRC
in Activity
Area

Existing TSRC

7,468

259

--

259

3%

TSRC with
Alternative 4

7,972

1,4323,4

106

1,539

19%4

Table Source: AECOM 2020
Table Notes:
1 Activity area differences between Existing TSRC and TSRC with Alternative 4 are due to the addition of the
footprints of Alternative 4 facilities that would occur within IRAs.
2 Existing TSRC outside of the disturbance footprint is TSRC that is within the activity area (affecting the percent
TSRC) but is not overlapped by or attributed to the SGP. It is included within the “Overall TSRC in Activity Area”
column.
3 Alternative 4 overlaps approximately 153 acres of existing TSRC (which is included in this total).
4 It should be noted under Alternative 4 that borrow sources would be developed along the Yellow Pine Route for
materials needed for road improvements and maintenance; Midas Gold has not yet identified the locations of these
areas along the Yellow Pine Route, thus, the TSRC acreage does not reflect these areas (for comparison those
identified along the Burntlog Route total approximately 98 acres; it is unlikely all of the Alternative 4 borrow areas
would occur within the PNF activity area).
TSRC = Total Soil Resource Commitment.
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Figure Source: AECOM 2020

Figure 4.5-5 Alternative 4 TSRC Activity Areas and Soil Disturbances
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An additional 563 acres of SGP-related disturbance would occur within Midas Gold’s private
patented mining claims (excluded from the TSRC activity area) of which approximately
340 acres would occur over existing soil disturbance (see Table G-7 in Appendix G-1).

4.5.2.4.1.2

Boise National Forest

Under Alternative 4, access to the mine site would be provided via the Yellow Pine Route
instead of constructing the Burntlog Route. Not constructing the Burntlog Route would reduce
the BNF activity area under Alternative 4 from 13 to 11 subwatersheds, totaling approximately
158,025 acres (refer to Table 4.5-9 and Figure 4.5-1).
Table 4.5-9

BNF Subwatersheds, Activity Area, and Existing TSRC (Alternative 4)
Percent
Existing
TSRC in
Activity
Area

Subwatershed
(acres)

Activity
Area
(acres)

Existing
TSRC in
Activity
Area
(acres)

No Man’s Creek-EFSFSR1

1,837

516

11

2%

Porcupine Creek-Johnson Creek

21,516

2,796

78

3%

Riordan Creek

14,411

883

17

2%

Trapper Creek-Johnson Creek

12,129

2,518

37

1%

Ditch Creek-Johnson Creek

16,222

3,628

48

1%

Sheep Creek-Johnson Creek

10,403

3,178

28

1%

Lunch Creek-Johnson Creek

15,414

7,322

98

1%

Warm Lake Creek

15,093

6,820

160

2%

Six-Bit Creek South Fork Salmon River

15,087

7,105

63

1%

Curtis Creek

17,476

8,280

74

1%

Upper Big Creek

18,436

13,429

103

1%

TOTAL

158,025

56,474

716

1%

Subwatershed

Table Source: AECOM 2020
Table Notes:
1 The eastern portion of the No Man’s Creek-EFSFSR subwatershed is within the PNF. The acreage provided here
is only for the area that is within the BNF.
TSRC = Total Soil Resource Commitment.

Road widening and straightening, along with drainage and bridge improvements, would be
required for the Johnson Creek Road (CR 10-579) portion of the Yellow Pine Route. The
McCall-Stibnite Road (CR 50-412) portion of the Yellow Pine Route (occurring within the part of
No Man’s Creek-EFSFSR subwatershed within the BNF) would be improved by straightening
curves, constructing retaining walls, and installing culverts. It is likely that most of these
improvements would be permanent, and therefore considered permanent TSRC. SGP-related
TSRC within the BNF activity area under Alternative 4 would total approximately 346 acres, with
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approximately 133 of these acres occurring over areas of existing TSRC (e.g., existing roads
and trails, past borrow sources, etc.). Overall TSRC under Alternative 4 would be approximately
929 acres, or 2 percent of the activity area. Table 4.5-10 provides an overall summary of TSRC
considerations as a proportion of the activity area; refer also to Figure 4.5-5.
Table 4.5-10 Alternative 4 Total Soil Resource Commitment for Boise National Forest

TSRC

BNF Activity
Area1
(acres)

TSRC within
Activity Area
(acres)

Existing TSRC
Outside
Disturbance
Footprint2
(acres)

Overall TSRC
in Activity
Area
(acres)

Percent TSRC
in Activity
Area

Existing TSRC

56,474

716

--

716

1%

56,480

3463,4

583

929

2%4

TSRC with
Alternative 4

Table Source: AECOM 2020
Table Notes:
1 Activity area differences between Existing TSRC and TSRC with Alternative 4 are due to the addition of the
footprints of Alternative 4 facilities that would occur within IRAs.
2 Existing TSRC outside of the disturbance footprint is TSRC that is within the activity area (affecting the percent
TSRC) but is not overlapped by or attributed to the SGP. It is included within the “Overall TSRC in Activity Area”
column.
3 Alternative 4 overlaps approximately 133 acres of existing TSRC (which is included in this total).
4 It should be noted under Alternative 4 borrow sources would be developed along the Yellow Pine Route for
materials needed for road improvements and maintenance; Midas Gold has not yet identified the locations of these
areas along the Yellow Pine Route, thus, the TSRC acreage does not reflect these areas, some of which would
likely occur within the BNF activity area.
TSRC = Total Soil Resource Commitment.

4.5.2.4.2

D ETRIMENTAL D ISTURBANCE

Under Alternative 4, DD would be the same as for Alternative 1.

4.5.2.4.3

R ECLAMATION C OVER M ATERIALS

Reclamation activities associated with Alternative 4 would be the same as those in Alternative 1.
The amount of GM required for reclamation at the mine site, and the anticipated GM deficit, also
would be the same and the same challenges and considerations regarding volume and
quality/suitability of available RCM would apply. However, because Alternative 4 would not
include the Burntlog Route, reclamation of the access road would not be required, but any
potential GM surpluses from the Burntlog Route would not be available to address the GM
deficiency identified at the mine site.

4.5.2.5

Alternative 5

Under Alternative 5, there would be no large-scale mining operations by Midas Gold, and soil
resources and RCM would continue to be disturbed by currently permitted Midas Gold drilling
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activities for exploration. Consequently, there would be little change in the current status of soil
resource conditions at the mine site other than natural erosive and soil formation processes.
Past mining activities have resulted in long-term impacts to soils, and past cleanup/remediation
projects have attempted to mitigate some of those mining impacts. Under Alternative 5, existing
impacts would remain as developed roads, on existing waste piles (historic development rock
and tailings), and at other past mining related locations (Tetra Tech 2019). It is not anticipated
that soils in most of these areas would recover naturally.
Midas Gold would continue to implement surface exploration and associated activities that have
been previously approved on NFS lands as part of the Golden Meadows Exploration Project,
per the Golden Meadows Exploration Project Plan of Operations and the Golden Meadows
Exploration Project Environmental Assessment (EA) (Forest Service 2015). These approved
activities include construction of several temporary roads (approximately 0.32 mile of temporary
roads) to access drill sites (total of 28 drill sites), drill pad construction (total of 182 drill pads),
and drilling on both NFS and private lands at and in the vicinity of the mine site. The
continuation of approved exploration activities at the mine site by Midas Gold would result in the
continued use of the existing man camp, office trailers, truck maintenance shop area, potable
water supply system, wastewater treatment facility, helipad and hangar, and airstrip.
Midas Gold would be required to continue to comply with reclamation and monitoring
commitments included in the applicable Golden Meadows Exploration Project Plan of
Operations and EA, which include reclamation of the drill pads and temporary roads by
backfilling, re-contouring, and seeding using standard reclamation practices, and monitoring to
ensure that sediment and stormwater best management practices are in place and effective so
that soil erosion and other potential resource impacts are avoided or minimized.

4.5.3

Mitigation Measures

Mitigation measures required by the Forest Service and measures committed to by Midas Gold
as part of design features of the SGP are described in Appendix D, Mitigation Measures and
Environmental Commitments; see Table D-1, Preliminary Mitigation Measures Required by the
Forest Service, and Table D-2, Mitigation Measures Proposed by Midas Gold as SGP Design
Features, respectively. The preceding impact analysis has taken these mitigation measures into
consideration, as well as measures routinely required through federal, state, or local laws,
regulations or permitting, such that the identified potential impacts of the SGP are those that
remain after their consideration.
Mitigation measures may be added, revised, or refined based on public comment, agency
comment, or continued discussions with Midas Gold and will be finalized in the Final EIS.
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4.5.4
4.5.4.1

Cumulative Effects
Action Alternatives

The cumulative effects analysis area for soils and RCM is the same as the larger analysis area
defined in Section 3.5 that encompasses the various activity areas used for analysis of TSRC
and DD. Thus, the cumulative effects analysis area for this resource includes the sixth-level
(12-digit hydrologic unit code) subwatersheds within which disturbance of SGP components
would occur.
Past and ongoing activities in the SGP area include forest management, mining and mine
reclamation, mineral exploration (e.g., Golden Meadows Exploration Project), motorized use of
road systems, fire suppression, prescribed fire and wildfire, dispersed camping, fishing, and
hunting.
The potential for cumulative effects to soils and reclamation cover materials, as it relates to the
analysis of the issues and indicators for the SGP, would be additional soil disturbance within the
activity area(s) for TSRC of the considered subwatersheds or incremental detrimental soil
disturbance within the vicinity of SGP components. Other than the potential for wildland fires
(that could further limit the availability of organic matter and fine and large woody debris) there
are no reasonably foreseeable future actions located at the mine site that could have an effect
on RCM salvage or use. Ongoing mineral exploration activities associated with Midas Gold’s
Golden Meadows Exploration Project in the vicinity of the mine site would contribute a very
small (less than 5 acres) incremental increase in disturbance within the PNF. Additionally, Midas
Gold would continue to comply with reclamation and monitoring commitments included in the
applicable Golden Meadows Exploration Project Plan of Operations and EA, which would
include reclamation of the drill pads and temporary roads by backfilling, re-contouring, and
seeding using standard reclamation practices.
Wildland fires that occur in the SGP area could temporarily (i.e., 0 to 3 years) remove ground
cover that holds soil in place, leading to increased erosion and sedimentation from burned
areas, or lead to increased detrimental soil disturbance, especially if logging (or motorized use)
were to occur in the area shortly after.

4.5.4.2

Alternative 5

Under Alternative 5, no action alternative would be approved and there would be no open-pit
mining or ore processing at the mine site, or other supporting infrastructure corridors and
facilities. The effects of past mining activities and their long-term impacts to soils would remain.
Although none of the reasonably foreseeable future actions identified in Table 4.1-2 would
physically overlap with action alternative disturbance footprints, forest management, motorized
use of road systems, fire suppression, prescribed fire and wildfire, dispersed camping, fishing,
and hunting activities would continue in the cumulative effects area and vicinity, which would
continue to utilize dedicated facilities (areas of TSRC) or contribute to incremental DD effects.
Under Alternative 5, Midas Gold would continue to comply with reclamation and monitoring
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commitments included in the applicable Golden Meadows Exploration Project Plan of
Operations and EA, which include reclamation of the drill pads and temporary roads by
backfilling, re-contouring, and seeding using standard reclamation practices; however, as
described in the Golden Meadows EA, the exploration and subsequent reclamation activities
would have an insignificant direct effect to geology and soils and therefore an insignificant
cumulative contribution to effects upon soils and RCM.

4.5.5

Irreversible and Irretrievable Commitments of
Public Resources

From a soils standpoint, areas of the mine site utilized for the TSF and DRSFs, as well as the
un-reclaimed pit lakes and highwalls, would be permanent TSRC (recovery of soil productivity to
40 percent of natural background would be on a much longer timescale compared to other
disturbances [e.g., likely hundreds to thousands of years]). Full bench road construction and
large road cuts, including soil nail wall and rock cuts, would have a similar longer timescale for
recovery. These disturbances would be considered an irreversible effect with regards to the
commitment of soil resources. However, certain facilities would recover soil productivity faster
than others. This would be most likely in areas of wetland and stream reconstruction that would
receive the highest quality GM and seedbed material from organic and alluvial soils, or for those
surficial facilities or shallower ground disturbances (especially where occurring in areas of flatter
topography). These areas would regain productive capacity relatively faster when compared to
reclamation over the TSF and DRSFs due to more favorable conditions, including underlying
native regolith for plant rooting (compared to waste rock), and the efforts and strategies
identified in the RCP that would be implemented by Midas Gold. These types of mine site
facilities would be some haul roads, surficial facilities associated with the ore processing facility
and worker housing facility, GMSs, etc. Examples of access road- and transmission line-related
facilities that would likely recover faster would be the construction laydown and pulling and
tensioning areas along the transmission line corridor and the widened shoulders of the
upgraded road portions of Burntlog Route (especially in areas of flatter terrain. It is possible for
these facilities to eventually recover productivity such that they would be considered an
irretrievable commitment of soil resources spanning more than 50 years.

4.5.6

Short-term Uses versus Long-term Productivity

The SGP would result in short-term uses of the soil resources for mining purposes.
Development of the mine site and associated infrastructure would result in complete removal of
native soil horizons in many locations. A loss of productivity would occur in some soils from
compaction, rutting, erosion, and other physical and chemical changes due to the removal of
soils for stockpiling and reclamation.
Some residual impacts from legacy mining operations would be reclaimed prior to construction
and operation of the mine site. Most of the proposed disturbance area is anticipated to be
reclaimed upon completion of all mining operations. Long-term productivity of soils that are
reclaimed over the TSF and DRSFs is expected to be affected due to the waste rock and
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tailings substrates that would be present under reclaimed soils, and existing productivity of
areas that would remain un-reclaimed (pit lakes and highwalls) would be eliminated.

4.5.7

Summary

Table 4.5-12 provides a summary comparison of soil and reclamation cover material impacts by
issues and indicators for each alternative.

4.5.7.1

Total Soil Resource Commitment

TSRC is the conversion of a productive site to an essentially non-productive site for a period of
more than 50 years. Productivity on these areas range from 0 to 40 percent of natural
background. Forest Plan Standard SWST03 requires, in an activity area where existing
conditions of TSRC are below 5 percent of the area, management activities to leave the area in
a condition of 5 percent or less TSRC following completion of the activities. The PNF activity
area has existing conditions of TSRC at 3 percent (Table 4.5-1). The BNF activity area has
existing conditions of TSRC at 1 percent (Table 4.5-3 for Alternatives 1, 2, and 3 and
Table 4.5-9 for Alternative 4). The analysis of TSRC conservatively assumes TSRC in all
applicable areas of soil disturbance because of the challenges and considerations detailed for
the SGP area (e.g., short growing season, limited organic matter and fine and large woody
debris, high coarse fragment content of salvageable material, high background metals
concentrations of the soils, long delays between disturbance and reclamation, reclamation goals
are not directly tied to soil amelioration/productivity, loss of soil quality from long-term storage in
stockpiles, overall disruption of productive inter-relationships between vegetation, soil organic
matter, and soil microbial communities, etc.) that make the recovery of greater than 40 percent
soil productivity within a 50-year timeframe to be unlikely. For the PNF activity area the
magnitude of impacts to soil resources as a result of the SGP would have a net increase in
TSRC that would raise the post-SGP percent TSRC to well above 5 percent under all action
alternatives (i.e., +1,357 acres to 20 percent under Alternative 1, +1,285 acres to 19 percent
under Alternative 2, +1,447 acres to 21 percent under Alternative 3, and +1,280 acres to
19 percent under Alternative 4; see Table 4.5-12). For the BNF activity area, the magnitude of
impacts to soil resources varies by alternative (net increases in TSRC of approximately +414,
+400, +414, and +213 acres, respectively by action alternative), increasing from 1 to 2 percent
TSRC of the BNF activity area under all action alternatives (see Table 4.5-12).

4.5.7.2

Detrimental Disturbance

DD is the alteration of natural soil characteristics that results in immediate or prolonged loss of
soil productivity and soil-hydrologic conditions, where Forest Plan Standard SWST02 requires,
in an activity area where existing conditions of DD are below 15 percent of the area, for
management activities to leave the area in a condition of 15 percent or less TSRC following
completion of the activities. Dedicated facilities considered under TSRC are excluded from this
requirement. DD, which is represented by characteristics of Soil Displacement, Soil
Compaction, Soil Puddling, and Severely Burned Soil, applies to SGP vegetation clearing for
new and upgraded utility corridors in areas that are available for multiple uses on Forest Service
lands.
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For this analysis (which is comparable among all 4 action alternatives), existing DD within the
transmission line ROW is estimated at 8 percent based on average extent of DD from groundbased forest harvesting operations in the Forest Service Northern Region (Reeves et al. 2012).
It is estimated that SGP-related vegetation clearing could initially result in DD as high as
16 percent of the ROW, which is the highest Forest Service-modeled average extent of DD
based on variables of Landtype, topography, and harvest season for ground-harvesting in
Northern Region forests (Reeves et al. 2012). However, based on the estimate of forest land
within the ROW, proportion of highly erodible soils, the limited extent of forested wetlands, and
the infrequency and short duration of ground disturbing impacts, DD would more likely be
somewhere between 8 percent and 15 percent (Table 4.5-12). Additionally, the Forest Service
would require mitigation measures (see Table D-1 of Appendix D) designed to minimize DD
impacts. Measures that would reduce DD involve soil moisture operability requirements, slope
restrictions for ground-based operations, guidelines for skidding (i.e., tree removal within forest)
and skid trail construction/use, etc.
The DD activity area is the area within the transmission line ROW that would be subject to
vegetation clearing only and is estimated at up to 500 acres. The magnitude of impacts from
vegetation clearing potentially include detrimental soil displacement, compaction, and puddling
on a conservative estimate of up to 75 acres (15 percent) within the ROW, which would be
further reduced by the Forest Service-required mitigation measures that target DD.

4.5.7.3

Quantity and Quality/Suitability of Reclamation Cover
Materials

The overall relatively poor quality of the soils at the mine site (outside of valley bottom soils), the
long-term stockpiling of GM/SBM, and the high background concentrations of metals in soils
would affect the quality and suitability of available RCM. These challenges, coupled with the
harsh winter climate (short growing season) and generally steep slopes of the area, would
compound to present difficulties in growing and/or maintaining persistent vegetation cover over
reclaimed areas. This is consistent with the mixed vegetative cover success of nearby reclaimed
mining areas and the previous efforts by Midas Gold and others at the mine site to establish
self-sustaining cover on previously mined lands that have had some limited success.
Additionally, there would be a 34,000 BCY GM deficit at the mine site according to the balance
calculations in the RCP. This deficit may be met with the surplus of material calculated in the
RCP from the Burntlog Route GM/SBM (if of sufficient quantity and quality) or could be met
through additional composting of both on- and off-site feedstock (which would be separate from
the 22,000 BCY of composting proposed as soil amendments to the GM). Thus, there is
presently some uncertainty regarding the specific source of material to meet the identified
GM/SBM deficits under all alternatives. The balance calculations in the RCP are for
Alternative 1, but they would generally be comparable (with disturbance footprint-related
adjustments) under the other action alternatives (Table 4.5-11). According to the RCP, Midas
Gold intends to reclaim all the SGP-related disturbance except for approximately 357 acres
(Alternative 1) associated with the Hangar Flats pit lake and high walls, the West End pit lake
and high walls, the Midnight pit lake, and Yellow Pine pit high walls. Under Alternative 2 the
backfilling of the Midnight pit (i.e., new Midnight DRSF), partial pit backfilling of Hangar Flats pit,
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and the associated elimination of the West End DRSF, would result in a smaller mine site
disturbance footprint (approximately 90 fewer acres) and would result in fewer acres of
unreclaimed pits/highwalls (not quantified in the RCP). Alternative 2 would, however, not reclaim
the new transmission line into the mine site, as this facility would remain in perpetuity to provide
power to the permanent post-closure Centralized Water Treatment Plant. Under Alternative 3,
the moving of the TSF from Meadow Creek to the EFSFSR drainage and the improved public
access along Meadow Creek Lookout Road (FR 51290), would result in a slightly larger
disturbance footprint compared to Alternative 1 (approximately 100 additional acres) requiring
reclamation. Alternative 4 would be the same as for Alternative 1 for mine site-related
components but would differ due to use of the Yellow Pine Route instead of the Burntlog Route
and the public access route through the mine site. Because Alternative 4 does not include
Burntlog Route, it would therefore not have any potential surplus salvage from Burntlog Route,
as calculated in the RCP, to compensate for the GM deficit at the mine site.
However, Midas Gold has committed to salvage the appropriate volume of GM and to create the
volume of compost necessary as an amendment to provide suitable quality and quantity of the
GM to cover the areas to be reclaimed. In addition, Midas Gold has committed to performance
criteria tied to slope and soil stability, sediment, and vegetation cover, which would need to be
met prior to release of a reclamation performance bond (i.e., when all performance standards
would be achieved and the mechanism of bond release and demonstration of reclamation would
be formally agreed to by Forest Service, Idaho Department of Lands, and Midas Gold).
Additionally, the naturally high background levels of trace metals at the mine site represents a
challenge with regards to the suitability of RCM and reclamation-related revegetation efforts.
Midas Gold’s proposed 3,000-ppm limit for suitable root zone material is high (and much higher
than the mean plus 2 standard deviations for evaluated soil samples). However, in addition to
the root zone limits, the Forest Service also would require limits on the GM (that would overlay
the root zone material) for arsenic, mercury, and antimony, and would require a Sampling and
Analysis Plan that would include in-situ screening of soils as well as laboratory testing.
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Table 4.5-11 Comparison of Soil and Reclamation Cover Material Impacts by Alternative
Issue
The SGP may result in longterm adverse impacts to soil
resources.

Indicator

Baseline Conditions

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Acres and proportion of TSRC
activity area that are converted
from a productive site to a nonproductive site (TSRC, as
defined in the Payette Forest
Plan).
Acres and proportion of DD
activity area that have altered
soil characteristics resulting in
loss of productivity and altered
soil-hydrologic conditions.

TSRC
Existing conditions of TSRC in
the PNF activity area is
approximately 259 acres within
the combined subwatershed
activity areas (7,468 acres), or
roughly 3 percent.

TSRC
PNF Activity Area
The magnitude of impacts to
soil resources within the PNF
activity area includes
excavation, grading, or filling of
1,616 acres (approximately
120 acres of which are already
disturbed to some degree from
historical mining activities or
other TSRC). This results in a
net increase of TSRC in the
PNF activity area of
approximately 1,357 acres
(from an existing 259 acres to
1,616 acres). Overall TSRC
under Alternative 1 would
increase from approximately 3
percent to 20 percent of the
PNF activity area.

TSRC
PNF Activity Area
The magnitude of impacts to
soil resources within the PNF
activity area includes
excavation, grading, or filling of
1,389 acres (approximately
104 acres of which are already
disturbed to some degree from
historical mining activities or
other TSRC). This results in a
net increase of TSRC in the
PNF activity area of
approximately 1,285 acres
(from an existing 259 acres to
1,544 acres). Overall TSRC
under Alternative 2 would
increase from approximately 3
percent to 19 percent of the
PNF activity area.

TSRC
PNF Activity Area
The magnitude of impacts to
soil resources within the PNF
activity area includes
excavation, grading, or filling of
1,568 acres (approximately
121 acres of which are already
disturbed to some degree from
historical mining activities or
other TSRC). This results in a
net increase of TSRC in the
PNF activity area of
approximately 1,447 acres
(from an existing 259 acres to
1,706 acres). Overall TSRC
under Alternative 3 would
increase from approximately 3
percent to 21 percent of the
PNF activity area.

TSRC
PNF Activity Area
The magnitude of impacts to
soil resources within the PNF
activity area includes
excavation, grading, or filling of
1,432 acres (approximately
153 acres of which are already
disturbed to some degree from
historical mining activities or
other TSRC). This results in a
net increase of TSRC in the
PNF activity area of
approximately 1,280 acres
(from an existing 259 acres to
1,539 acres). Overall TSRC
under Alternative 4 would
increase from approximately 3
percent to 19 percent of the
PNF activity area.

Same as baseline conditions,
but Midas Gold to implement
surface exploration and
associated activities that have
been previously approved on
NFS lands and would be
required to continue to comply
with reclamation and
monitoring commitments,
which include reclamation of
the drill pads and temporary
roads by backfilling, recontouring, and seeding using
standard reclamation
practices, and monitoring.

BNF Activity Area
The magnitude of impacts to
soil resources within the BNF
activity area includes
excavation, grading, or filling of
481 acres (approximately 66
acres of which are already
disturbed due to overlap with
and use of existing dedicated
roadways, etc.) This results in
a net increase of TSRC in the
BNF activity area of
approximately 414 acres (from
904 acres to 1,318 acres).
Overall TSRC under
Alternative 1 would increase to
2 percent of the BNF activity
area.

BNF Activity Area
The magnitude of impacts to
soil resources within the BNF
activity area includes
excavation, grading, or filling of
467 acres (approximately 66
acres of which are already
disturbed due to overlap with
and use of existing dedicated
roadways, etc.) This results in
a net increase of TSRC in the
BNF activity area of
approximately 400 acres (from
904 acres to 1,304 acres).
Overall TSRC under
Alternative 2 would increase to
2 percent of the BNF activity
area.

BNF Activity Area
Same as Alternative 1.

BNF Activity Area
The magnitude of impacts to
soil resources within the BNF
activity area includes
excavation, grading, or filling of
346 acres (approximately 133
acres of which are already
disturbed due to overlap with
and use of existing dedicated
roadways, etc.) This results in
a net increase of TSRC in the
BNF activity area of
approximately 213 acres (from
716 acres to 929 acres).
Overall TSRC under
Alternative 4 would increase to
2 percent of the BNF activity
area.

DD
The DD activity area is the
area within the transmission
line ROW that would be
subject to vegetation clearing
only and is estimated at up to
500 acres. The magnitude of
impacts from vegetation
clearing potentially include
detrimental soil displacement,
compaction and puddling on
up to a conservatively
estimated 75 acres (15
percent) within the ROW.

DD
Comparable to Alternative 1
(15 percent of ROW).

Existing conditions of TSRC in
the BNF activity area is
approximately 904 acres of the
combined subwatershed
activity areas (76,196 acres),
or roughly 1 percent.
DD
Existing conditions of DD
within the transmission line
ROW is estimated at 8
percent.
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Issue
Available RCM may not be of
sufficient quantity or quality to
achieve reclamation objectives
of returning disturbed areas to
productive conditions that
sustain long-term wildlife,
fisheries, land, and water
resources.

Indicator
Volume of RCM available for
reclamation compared to
expected demand to achieve
reclamation objectives.
Quality and suitability of RCM
available for reclamation.
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Baseline Conditions
RCM availability is based on
soil type, subsurface and
bedrock character and
topography in previously
undisturbed areas within the
SGP area.

Alternative 1
According to the GM balance
calculations in the RCP, a total
of 1,884,000 BCY of suitable
soils would be salvaged from
the mine site and be available
for reclamation. A total of
1,918,000 BCY of GM and
SBM would be required to
meet the specified reclamation
areas and GM/SBM
thicknesses. The GM deficit is
thus estimated at
approximately 34,000 BCY.
The quality of RCM would vary
based on its source, the best
material coming largely from
the organic and alluvial soils of
the Meadow Creek valley.
Most of this material would be
used for GM and SBM for
wetland restoration. GM used
for upland reclamation sites
would mostly come from
relatively poor upland soils.
Overall, the majority of GM
used would rate as poor or fair
(per suitability criteria), due
primarily to texture and coarse
fragment content (Tetra Tech
2019).
Additionally, the naturally high
background levels of trace
metals at the mine site
represents a challenge for
reclamation-related
revegetation efforts. Midas
Gold’s proposed 3,000-ppm
limit for suitable root zone
material is high; however, the
Forest Service also would
require limits on the GM (that
would overlay the root zone
material) for arsenic, mercury,
and antimony, and would
require a screening of soils as
well as laboratory testing.

Alternative 2
Comparable to Alternative 1,
with disturbance footprintrelated adjustments for
required GM/SBM and GM
deficit. The new transmission
line into the mine site would
not be reclaimed, as this
facility would remain in
perpetuity to provide power to
the permanent post-closure
Centralized Water Treatment
Plant.

Alternative 3
Comparable to Alternative 1,
with disturbance footprintrelated adjustments for
required GM/SBM and GM
deficit.

Alternative 4
Comparable to Alternative 1,
with disturbance footprintrelated adjustments for
required GM/SBM and GM
deficit. No potential Burntlog
Route surplus salvage to
compensate for the GM deficit
at the mine site.

Alternative 5
Only minor amounts of RCM
would be needed for currently
permitted Midas Gold drilling
activities for exploration.
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