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3.8

SURFACE WATER AND GROUNDWATER QUANTITY

3.8.1

Introduction and Scope of Analysis

This section describes existing conditions related to surface water quantity, groundwater
quantity, and water rights. The analysis area (defined further below) encompasses the
drainages, watercourses, and groundwater systems where stream flows or the quantity of
groundwater storage and transmission may be impacted by the proposed Stibnite Gold Project
(SGP), as shown in Figure 3.8-1. The following sections describe the scope of analysis
completed to characterize the existing conditions, and provide the relevant laws, regulations,
and policies that apply to the analysis.

3.8.1.1
3.8.1.1.1

Scope of Analysis
A NALYSIS A REA

This section provides characterization of surface water and groundwater existing conditions
within an analysis area that encompasses the land where activities associated with the action
alternatives could affect stream flows, groundwater levels, groundwater flow directions,
groundwater-dependent ecosystems, and water rights. Such actions would be concentrated at
the mine site and include groundwater withdrawal, streambed alteration/diversion, and surface
water management. Open pit mining projects involve the excavation of pits to remove and
access subsurface ore in rock. Open pit mining projects require lowering of the water table via
removal of groundwater that would otherwise fill the pit. This is typically achieved by dewatering
of sediments and rock formations by pumping from wells installed around the pit. Such pumping
can affect surface waters that are to some degree in hydraulic communication with a
groundwater system.
The water quantity analysis area encompasses the 12-digit Hydrologic Unit Codes or subwatersheds that overlap the proposed mine site. The mine site is near the upper end of the East
Fork South Fork Salmon River (EFSFSR) within two sub-watersheds: Headwaters EFSFSR and
Sugar Creek. The analysis area includes the upper drainage area of the EFSFSR (to
downstream of the confluence with Sugar Creek), as well as several tributaries of the EFSFSR.
Those include East Fork Meadow Creek (i.e., Blowout Creek), Meadow Creek, Rabbit Creek,
Fiddle Creek, Hennessy Creek, Midnight Creek, Garnet Creek, Sugar Creek, and West End
Creek, as shown on Figure 3.8-1 (within the “Mine Site Water Modeling Boundary”). This is the
same analysis area for groundwater quality as defined in Section 3.9, Surface Water and
Groundwater Quality.
Groundwater within the analysis area moves primarily through unconsolidated alluvium;
groundwater flow via deep bedrock is considered minor in comparison (see discussion of
hydraulic conductivity of alluvial materials and bedrock formations presented below in
Section 3.8.3.2.3, Hydraulic Characteristics of Groundwater-Bearing Materials).
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Figure Source: AECOM 2020

Figure 3.8-1 Water Quantity and Groundwater Quality Analysis Area
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Because most of the groundwater moves through unconsolidated alluvium, the boundaries of the Sugar
Creek and Headwaters EFSFSR sub-watersheds also represent a reasonable approximation of the area
subject to analysis of groundwater quantity impacts arising from the SGP. Note that the SGP might still alter
streamflow conditions (including access roads, utilities, and off-site facilities) outside the analysis area;
however, such alterations are expected to be minor.

The analysis area for water rights is the same as used for surface water and groundwater
quantity analysis (Figure 3.8-1) and covers the sub-watersheds of Sugar Creek and the
Headwaters EFSFSR. The Water Rights discussion identifies instream flow water rights held by
Idaho Department of Water Resources (IDWR) and the U.S. Forest Service (Forest Service)
that are located downstream from the analysis area on the South Fork of the Salmon River and
on the Salmon River.

3.8.1.1.2

M ETHODOLOGY

This section provides information on existing data sources as well as methodologies applied
during past investigations to collect baseline data within the analysis area.

3.8.1.1.2.1

Surface Water

Surface water resource investigations for the SGP were initiated in 2012 to characterize existing
conditions in the analysis area. United States Geological Survey (USGS) data from nine gaging
stations in or near the analysis area provide much of the available surface water quantity data.
Additionally, surface water baseline studies completed from 2012 to 2016 contribute to
characterization of the existing surface water hydrology conditions. The baseline study reports
describe in detail methodologies used to conduct the studies and collect/compile the relevant
data (Brown and Caldwell 2017; HydroGeo 2012b). Baseline sampling has continued beyond
2016; however, characterization of surface waters’ baseline conditions draws from the data
collected during a period from 2012 to 2016 and presented by Brown and Caldwell 2017. The
methods and procedures used included:
•

Reviewing background information sources relevant to the analysis area;

•

Compiling and analyzing climatological data from regional stations near the analysis
area;

•

Describing drainage characteristics, completing flow statistics, and peak flow analysis;
and

•

Developing a summary of seeps and springs identified during the hydrology field survey
(HydroGeo 2012b).

Baseline data collection included flow measurements at 32 perennial stream locations and
23 sites where water originated from a seep, adit seep, or another legacy mining-related
feature. Investigators selected monitoring locations located at upstream and downstream sites
relative to historic and potential future mining activities. For purposes of evaluating the baseline
water quantity, monitoring at those locations was carried on for a period of 4 years, from 2012 to
2016. For streams with moderate to high flow, discharge measurements were made using a
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current meter and the velocity-area (mid-section) method. At sites with very low flow, discharge
was measured with graduated buckets using a volumetric method (Brown and Caldwell 2017).

3.8.1.1.2.2

Groundwater

Baseline characterization of groundwater conditions includes description of groundwater levels,
hydraulic gradients, groundwater flow directions, hydraulic properties of the rocks and
sediments hosting groundwater, groundwater productivity, historical use of groundwater, as well
as interactions between surface water and groundwater within the analysis area.
Characterization and analyses of baseline groundwater conditions draws from the results of
several hydrogeological studies conducted using standard methods, further supported by the
results of a surface water and groundwater flow modeling study.
Several parties have investigated groundwater resources in the analysis area for the past
35 years. These investigations evaluated general groundwater hydrology and interaction
between groundwater and surface water. A 2017 SPF Water Engineering Groundwater
Hydrology Baseline Study report summarizes findings of those previous studies and presents
the results of the newer hydrogeological investigations (SPF Water Engineering LLC [SPF]
2017).
Additionally, a Water Resources Summary Report summarizes hydrogeology-related work
completed up to 2017 (Brown and Caldwell 2017). The Water Resources Summary Report also
provides information regarding IDWR well records for groundwater supply wells constructed in
the analysis area.
During 2017, 2018, and 2019, Brown and Caldwell completed surface and groundwater
modeling and flow analysis (Brown and Caldwell 2018a,b, 2019a,b,c). Sections 4.9.1.1, Existing
Conditions SWWC Model, 4.9.1.2, Proposed Action SWWC Model, and 4.9.1.3, Stream and Pit
Lake Network Temperature Model, provide a summary of that modeling work.
The following investigations and studies informed the characterization of existing conditions for
groundwater quantity presented in this section:
•

Groundwater Hydrology Baseline Study (SPF 2017);

•

Water Resources Summary Report (Brown and Caldwell 2017); and

•

Hydrologic Model Existing Conditions (Brown and Caldwell 2018a).

3.8.2
3.8.2.1

Relevant Laws, Regulations, Policies, and Plans
Federal Regulations

The U.S. Army Corps of Engineers (USACE) regulates the discharge of dredged, and/or fill
material within waters of the United States pursuant to Section 404 of the Clean Water Act.
Although the USACE does not specifically regulate water rights in Idaho, SGP activities that
could alter surface water quantity may be regulated and require a USACE authorization.
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There also are several federal regulations related to water-resource use (including for water
acquired through a water right). However, these federal regulations do not have a direct
application to the water rights process in Idaho. The exception is the Wild and Scenic Rivers Act
of 1968. In 2004, the Main Salmon, Middle Fork Salmon, Rapid, Selway, Lochsa, and Middle
Fork Clearwater rivers were designated as Wild and Scenic Rivers under the Wild and Scenic
Rivers Act (16 United States Code 1271-1287), which reserves instream water rights for
designated rivers, and requires additional detailed administration of existing and new water
rights. The relevant instream flow rights and “detailed administration” are primarily established
and delineated in the Snake River Basin Adjudication. Settlement stipulation is referenced and
discussed in Section 3.8.3.3 Water Rights.

3.8.2.2

State Regulations

The IDWR regulates mine tailings impoundments with dams higher than 30 feet and prescribes
that regulations may have to be considered when a tailings impoundment affects surface water
hydrology.
The IDWR also is responsible for administration of water rights, well construction standards,
dam safety, and stream channel alteration. Any water right to implement the SGP would need to
be granted to the applicant by the State of Idaho through IDWR. The constitution and statutes of
the State of Idaho declare all waters of the state to be public but provide the right to divert public
waters to put them to beneficial use, which includes mining activities (IDWR 2019). This right is
defined in the Idaho State constitution as follows: “the right to divert and appropriate the
unappropriated waters of any natural stream to beneficial uses shall never be denied, except
that the state may regulate and limit the use thereof for power purposes” (Idaho State
Constitution Article 15, Section 3).
The State of Idaho adheres to the prior appropriation doctrine, according to which the first
person or entity to appropriate water for beneficial use has the right to continue to use that water
for that purpose and is the first to receive the water in times of shortage. A water right is
obtained through an application and permitting process, which must ensure enough water is
available for the water right and that the oldest (senior) water rights are satisfied first
(IDWR 2019). Appropriative rights must be used to be retained; surface water and groundwater
rights are forfeited by a failure, for the term of 5 years, to apply it to the beneficial use for which
it was appropriated (Idaho Code 42-222 and 42-237). Mining specifically has a provision in
place under Idaho Code 42-223(11) to protect water rights associated with mining projects from
forfeiture.

3.8.2.3

Valley County Regulations

Valley County reviews development proposals for consistency with the County’s Land Use
Development Ordinance. When permits are required by other agencies for all or parts of the
application, evidence of the permit and compliance with the provisions of the permit are to be a
condition of the land use approval. This includes permits to alter wetlands; permits to construct
in flood prone areas; and in other situations where the review and issuance of the permit would
ensure that the proposal would be technically feasible.
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3.8.2.4

National Forest Land and Resource Management Plans

Physical, social, and biological resources on National Forest System lands are managed to
achieve a desired condition that supports a broad range of biodiversity and social and economic
opportunity. National Forest Land and Resource Management Plans embody the provisions of
the National Forest Management Act and guide natural resource management activities on
National Forest System land.
In the SGP area, the Payette National Forest Land and Resource Management Plan (Payette
Forest Plan; Forest Service 2003), and the Boise National Forest Land and Resource
Management Plan (Boise Forest Plan; Forest Service 2010) provide management prescriptions
designed to realize goals for achieving desired condition for surface water and groundwater
quantity and include various objectives, guidelines, and standards for this purpose.”

3.8.3

Existing Conditions

The SGP is located in mountainous terrain with narrow valleys and steep slopes. Elevations
range from 6,000 to 6,600 feet above mean sea level along valley floors and rise to elevations
exceeding 8,500 feet above mean sea level in the surrounding mountains (HydroGeo 2012a).
Hydrologic conditions are dominated by seasonal patterns of snow accumulation and snowmelt.
Throughout the winter, snow accumulates and then melts as temperatures rise in spring and
early summer. The majority of snowmelt contributes to surface runoff, and to a lesser extent
infiltrates into the subsurface, or is taken up by vegetation.
The following sections provide a summary description of the existing physical conditions of
surface water and groundwater resources in the analysis area, and a discussion of existing
water rights.

3.8.3.1
3.8.3.1.1

Surface Water
M INE SITE

The mine site is in the Headwaters EFSFSR and Sugar Creek sub-watersheds. The primary
surface water features at the mine site include the EFSFSR and its tributaries (Figure 3.8-1), as
well as intermittent drainages, ephemeral drainages, seeps, springs, wetlands, and ponds.
These features include 10 named surface water channels: the EFSFSR, Rabbit Creek, Meadow
Creek, East Fork Meadow Creek (also known as Blowout Creek), Garnet Creek, Fiddle Creek,
Midnight Creek, Hennessy Creek, West End Creek, and Sugar Creek. Most of these streams
occur in the Headwaters EFSFSR subwatershed except for Sugar Creek and West End Creek,
which are in the Sugar Creek subwatershed. Brief descriptions of each stream are provided
below, and specific drainage and channel characteristics are summarized in Table 3.8-1.
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Table 3.8-1

Summary of Stream Characteristics in the Proposed Mine Site Area
Approximate
Drainage Area
(square miles)

Channel
Length
(miles)

Elevation
Change
(feet)

Average
Gradient (%)

EFSFSR (upstream of Sugar
Creek)

25.0

7.04

2,129

5.7

Meadow Creek

7.7

4.78

1,570

6.2

East Fork Meadow Creek

2.4

2.66

1,491

10.6

Rabbit Creek

0.6

1.19

1,506

24.0

Garnet Creek

0.5

1.24

1,558

23.8

Fiddle Creek

2.0

2.47

1,444

11.1

Midnight Creek

0.9

1.83

2,205

22.8

Hennessy Creek

0.7

1.16

1,499

24.5

West End Creek

0.6

1.55

2,234

27.3

Sugar Creek

17.4

7.14

2,356

6.2

Drainage

Table Source: Brown and Caldwell 2017; HydroGeo, Inc. 2012b
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The EFSFSR is a perennial stream that flows from southeast to northwest through the mine site
and has a drainage basin of 25 square miles upstream of Sugar Creek. It is the principal stream
draining the mine site and receives flow either directly or indirectly from all other drainages listed
in Table 3.8-1. At ordinary high water, the EFSFSR is approximately 2 to 3 feet deep and 25 to
30 feet wide (Brown and Caldwell 2017).
Historical mining activities have affected the course of the EFSFSR in the central portion of the
mine site where it flows through a lake that has formed in the Yellow Pine pit. The river enters
the pit on the south side and exits from the north. The flow velocity of the EFSFSR slows as it
passes through the abandoned pit, causing the river to drop much of its sediment load which is
then deposited across the lake bottom. The original Yellow Pine pit was excavated to a depth of
125 feet below the current pit lake level, but sediment deposited through time has reduced the
lake depth to only 35 feet. The lake has a surface area of approximately 4.75 acres and is
estimated to contain approximately 92 acre-feet of water (Brown and Caldwell 2017). An
artificial drop into the pit creates a steep whitewater cascade on the EFSFSR and blocks
upstream fish passage south of the pit lake.
Meadow Creek originates at the southwestern end of the mine site, flows east into the EFSFSR,
and drains an area of approximately 7.7 square miles. The Meadow Creek headwaters occur in
an alpine lake, and the drainage contains multiple wetland complexes covering an estimated
175.26 acres. At ordinary high-water, Meadow Creek is approximately 2 to 4 feet deep and
20 to 25 feet wide at the bottom of the drainage (Brown and Caldwell 2017). The Meadow Creek
valley has been heavily impacted by historical mining activity, including: deposition of tailings
across much of the valley floor (some of which is covered by spent heap leach ore);
development and operation of an underground mine; construction and operation of a mill and
smelter; construction and operation of an airstrip; construction and use of small scale dams to
retain water and/or tailings; construction and use of various buildings; construction of heap
leach facilities; and repeated straightening and diversion of Meadow Creek in rock-lined
channels. Some of these impacts have been partially mitigated by diverting water around the
upper tailings/spent ore disposal area in a rip rap lined ditch for approximately 4,400 feet and by
constructing a sinuous stream channel in the lower Meadow Creek valley.
East Fork Meadow Creek is a tributary to Meadow Creek that drains an area of 2.4 square miles
in the southern end of the mine site (Figure 3.8-1). The creek previously supplied water to a
large man-made reservoir that provided hydroelectric power and process water to the mine
site’s historical mill and smelter. East Fork Meadow Creek is locally referred to as Blowout
Creek because the dam forming the reservoir breached in 1965, causing large-scale scouring of
the steep channel downstream, and deposition of a large alluvial fan. From its headwaters, East
Fork Meadow Creek meanders through a former wetland area that dried up due to stream
incision and declining groundwater levels related to the dam failure.
Rabbit Creek and Garnet Creek are small tributaries of the EFSFSR that drain 0.6 and
0.5 square mile, respectively. Rabbit Creek is in a steep drainage that has very steep side
slopes, with numerous seeps and springs occurring throughout its headwaters. Garnet Creek is
formed from seeps and springs located in the eastern portion of the mine site. The current shop,
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camp facilities, and the historical Garnet Pit are in the Garnet Creek drainage. Historic
waterworks from the 1940s and 1950s as well as a 1990s diversion are present below the
former open pit.
Fiddle Creek occurs in a well-defined glacial cirque, drains an area of 2 square miles, and flows
into the EFSFSR from the west. The drainage area for Fiddle Creek includes forested and open
scree slopes. The middle reach of Fiddle Creek also contains a former reservoir and dam, and a
former townsite above and below the County Road occurs in the lower reach. In addition, the
creek itself was diverted from its natural outfall site to the north under the County Road through
a culvert in the 1980s.
Midnight Creek is a small tributary that drains an area of 0.9 square mile and flows into the
EFSFSR from the east, just above the Yellow Pine pit lake. Several miles of current and
historical exploration and haul roads exist in the Midnight Creek drainage.
Hennessy Creek is a small tributary that drains an area of 0.7 square mile and flows into the
EFSFSR from the west. The upper end of the drainage is heavily forested, and the lower portion
of the drainage has been modified by current access roads and historical mine workings.
Hennessy Creek also has a historic water diversion just above the county road that included a
large pipe system. The creek flows in the direction of and then adjacent to Stibnite Road
(County Road 50-412), in a channel around a Forest Service-constructed waste repository,
disappears and then reemerges among historical development rock piles, and flows through a
culvert before entering the EFSFSR.
West End Creek flows into Sugar Creek from the south and has a drainage area of 0.6 square
mile. The drainage basin of West End Creek was modified extensively and diverted into a now
failed french drain system during construction of the large waste rock dump in the middle reach.
The current creek flow disappears and reemerges among historical waste rock piles. Several
miles of current and historical exploration roads are present in the West End Creek drainage.
Finally, Sugar Creek is a relatively large tributary that drains an area of approximately
17.4 square miles and flows into the EFSFSR from the east. A portion of the upper Sugar Creek
valley has been impacted by past mercury mining activities at the former Cinnabar Mine. These
activities included underground mine development and operations, development rock disposal,
ore processing, deposition of tailings in the valley, construction and use of buildings and
housing (several of which still exist), and road construction.
The remainder of this section summarizes streamflow data from USGS gaging stations and
stream flow/seep data for the EFSFSR and selected tributaries.
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3.8.3.1.1.1

USGS Gaging Station Data

Nine USGS streamflow gages (Figure 3.8-2) in and near the analysis area provide data to
characterize the existing environment. Table 3.8-2 provides streamflow statistics for the nine
USGS gaging stations, and Figure 3.8-3 presents average monthly discharge hydrographs for
six active USGS gaging stations present in the analysis area. The hydrographs illustrate the
snowmelt-dominated streamflow pattern observed in the area with flows beginning to rise in
March and April and peaking in May or June, before receding to base flow conditions in late
summer/fall and remaining low through the winter.
Table 3.8-2
Gage
Number

USGS Gaging Station Drainage Area and Flow Statistics
Gage Name

Drainage Area
(square miles)

Min
(cfs)

Max
(cfs)

Mean
(cfs)

Median
Period of Record
(cfs)
(# years monitored)

1331850

Meadow Creek
near Stibnite,
Idaho

5.6

1.37

118

10.27

3.95

09/2011–2016
(5 years)

13310800

EFSFSR above
Meadow Creek
near Stibnite,
Idaho

9.0

2.91

110

11.52

5.75

09/2011–2016
(5 years)

13311000

EFSFSR at
Stibnite, Idaho

19.3

3.50

413

31.50

13.00

1928–1943
1982–1997
2010–2016
(36 years)

13311450

Sugar Creek
near Stibnite,
Idaho

18.0

4.78

251

25.58

11.60

09/2011–2016
(5 years)

13311250

EFSFSR above
Sugar Creek
near Stibnite,
Idaho

25.0

4.39

361

37.96

16.00

09/2011–2016
(5 years)

13311500

1EFSFSR

43.0

10.00

783

50.39

20.00

06/1928–
09/1941
(13 years)

13312000

1EFSFSR

near
Yellow Pine,
Idaho

107.0

28.00

1,660

142.40

59.00

08/1928–
07/1943
(13 years)

13313000

Johnson Creek
at Yellow Pine,
Idaho

218.0

28.00

5,440

342.51

106.00

09/1928–2016
(88 years)

13310700

South Fork
Salmon River
near Krassel
Ranger Station,
Idaho

330.0

58.00

6,200

534.50

210.00

10/1966–2016
(50 years)

near
Stibnite, Idaho

Table Source: Brown and Caldwell 2017 – Table 7-9
Table Notes:
1 Inactive
cfs = cubic feet per second.
EFSFSR = East Fork South Fork Salmon River
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Figure Source: Brown and Caldwell 2017 – Figure 7-8.

Figure 3.8-2 USGS Gaging Stations
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Figure Source: Brown and Caldwell 2017 – Figure 7-11

Figure 3.8-3 Average Monthly Discharge at USGS Gaging Stations in the SGP Area

Baseflow and groundwater recharge estimates were derived using data from two of the USGS
gaging stations in the analysis area (Brown and Caldwell 2017). Those two stations,
USGS 13311250 (located at the EFSFSR above Sugar Creek) and USGS 13311450 (located at
Sugar Creek before its discharge to the EFSFSR), together provide measurements that can be
used to estimate groundwater recharge over the entire analysis area by calculating combined
baseflow leaving the analysis area. These estimates assume that groundwater flow across the
analysis area boundaries and groundwater losses via evapotranspiration are negligible. The
estimates also assume that during the periods of low flow (late summer, fall, and winter), the
entire flow of each stream is derived from groundwater discharge into the stream. Stream
discharges measured at the USGS gages during August, September, and October are
interpreted to represent baseflow conditions (Brown and Caldwell 2017). This interpretation is
based on 1) analysis of hydrographs, 2) lack of significant precipitation during these months,
and 3) minor flow variations during this period of year.
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Average discharges measured during October 1-7, 2012, and August 13-19, 2015 (Brown and
Caldwell 2017) at the two key stations were:
•

7.64 cfs and 9.02 cfs, respectively, for station 13311450 (Sugar Creek) – with an
average of 8.33 cfs; and

•

12.00 cfs and 12.77 cfs, respectively, for station 13311250 (EFSFSR) – with an average
of 12.39 cfs.

Considering approximate drainage areas for each of those two stations (18 square miles for
Sugar Creek and 25 square miles for the EFSFSR [Brown and Caldwell 2017]), groundwater
recharge over the Sugar Creek and EFSFSR drainage areas was calculated to be 6.5 and
6.7 inches per year, respectively. These values represent about 20 percent of the estimated
annual precipitation for the SGP area, which is equal to 32.19 inches (Brown and Caldwell
2017).
Groundwater recharge assigned as input to the surface water and groundwater model was
derived from meteoric water balance, as presented by Brown and Caldwell (2018a), not directly
from these baseflow estimates.
USGS data also were used to derive peak flow statistics for the ten major drainages in the
analysis area. Results from the peak flow analysis were summarized in the baseline study
(HydroGeo 2012b) and are presented in the following section.

3.8.3.1.1.2

Baseline Monitoring Streamflow and Seep Data

Streamflow data were collected in conjunction with surface water quality sampling on a monthly
or quarterly basis at 32 non-USGS monitoring stations (Figure 3.8-4). The monitoring points
were selected at upstream and downstream locations to bracket historical and potential future
mining activities in the analysis area (Brown and Caldwell 2017). Table 3.8-3 provides
streamflow statistics derived from baseline measurements collected between 2012 and early
2016. The average flows calculated from this dataset for the EFSFSR ranged from 4.47 cfs at
the farthest upstream monitoring location YP-SR-14, to 31.31 cfs at the most downstream
location YP-SR-2. Note that the baseline monitoring sites are at different locations than the
USGS gaging stations, thus providing additional site-specific data.
The HydroGeo hydrology field survey completed in 2012 identified 347 hydrologic seep/spring
sites within the study area (HydroGeo 2012a). The majority of seeps and springs were found in
the glacial cirques that form the headwaters of Meadow Creek, Fiddle Creek, and Hennessy
Creek (Figure 3.8-8). Monitoring of seep discharge was established at 23 sites (Figure 3.8-4)
during the baseline studies to assess stream contributions and for conceptualization of surficial
flow in the analysis area. Average discharge measured at the sites ranged from 0.0023 cfs at
YP-AS-7 in the Meadow Creek drainage to 0.25 cfs at YP-SEBS-2 in the EFSFSR drainage.
Table 3.8-4 provides statistics for the seep discharge.
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Table 3.8-3

Baseline Monitoring Surface Water Flow Statistics

Monitoring Site

Stream

Min
(cfs)

Max
(cfs)

Median
(cfs)

Mean
(cfs)

YP-SR-2

EFSFSR

8.97

74.56

26.49

31.31

YP-SR-4

EFSFSR

7.67

37.84

13.69

16.92

YP-SR-6

EFSFSR

8

50.76

14.39

20.38

YP-SR-8

EFSFSR

5.88

61.08

13.46

19.33

YP-SR-10

EFSFSR

6.23

106.21

12.76

23.97

YP-SR-11

EFSFSR

3.32

40.67

5.37

10.41

YP-SR-13

EFSFSR

2.05

54.92

4.64

11.56

YP-SR-14

EFSFSR

0.48

22.25

1.12

4.47

YP-T-1

Sugar Creek

5.71

78.06

11.59

21.24

YP-T-6

West End Creek

0.16

1.68

0.39

0.51

YP-T-7

Sugar Creek

5.25

34.12

9.89

12.51

YP-T-8A

Sugar Creek

4.61

77.36

8.32

19.27

YP-T-10

Midnight Creek

0.15

2.62

0.34

0.67

YP-T-11

Fiddle Creek

0.22

20.57

0.8

3.3

YP-T-12

Fiddle Creek

0.15

17.87

0.88

3.59

YP-T-15

Scout Creek

0.04

0.62

0.1

0.15

YP-T-21

Rabbit Creek

0.22

3.47

0.63

0.95

YP-T-22

Meadow Creek

3.91

86.61

7.23

17.94

YP-T-27

Meadow Creek

2.78

76.45

5.6

14.86

YP-T-29

East Fork Meadow Creek

0.78

24.45

1.81

4.69

YP-T-33

Meadow Creek

1.96

41.13

3.8

9.22

YP-T-35

Garnet Creek

0.01

1.16

0.07

0.19

YP-T-37

West End Creek

0.003

0.12

0.01

0.03

YP-T-40

Salt Creek

0.8

13.38

1.58

2.8

YP-T-41

Hennessy Creek

0.15

7.37

0.33

1.25

YP-T-42

Midnight Creek

0.12

3.59

0.5

0.99

YP-T-43

Meadow Creek

1.97

49

4.89

13.48

YP-T-44

Fern Creek

0.06

2.65

0.22

0.54

YP-T-45

North Fork Meadow Creek

0.24

19.01

1.11

3.92

YP-T-46

South Fork Meadow Creek

0.28

9.67

1.02

3.04

YP-T-48

Hennessy Creek

0.09

5.09

0.38

1

YP-T-49

West End Creek

0.37

1.37

0.39

0.71

Table Source: Brown and Caldwell 2017
Table Notes:
cfs = cubic feet per second.
EFSFSR = East Fork South Fork Salmon River.
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Figure Source: AECOM 2020

Figure 3.8-4 Surface Water Sampling Locations
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Table 3.8-4

Baseline Monitoring Seep Discharge Statistics

Monitoring Site

Drainage

Min
(cfs)

Max
(cfs)

Median
(cfs)

Mean
(cfs)

YP-AS-1

Sugar Creek

0.0003

0.09

0.002

0.01

YP-AS-2

Sugar Creek

0.03

0.22

0.06

0.08

YP-AS-3

EFSFSR

0.0005

0.03

0.002

0.005

YP-AS-4

EFSFSR

0.015

0.3

0.07

0.1

YP-AS-5

Fiddle Creek

NM

NM

NM

NM

YP-AS-6

EFSFSR

0.0004

0.01

0.003

0.0043

YP-AS-7

Meadow Creek

0.000012

0.0052

0.002

0.0023

YP-HP-S1

Sugar Creek

0.0052

0.29

0.05

0.085

YP-M-3

Meadow Creek

0.006

0.75

0.08

0.135

YP-M-4

Fiddle Creek

NM

NM

NM

NM

YP-S-1

Sugar Creek

0.00003

0.03

0.001

0.004

YP-S-2

Meadow Creek

0.000003

0.02

0.0003

0.004

YP-S-3

EFSFSR

0.005

0.23

0.04

0.05

YP-S-5

Meadow Creek

0.002

0.04

0.01

0.02

YP-S-6

Meadow Creek

0.0003

0.006

0.0036

0.0036

YP-S-7

Meadow Creek

0.007

0.01

0.01

0.01

YP-S-8

Meadow Creek

0.0003

0.05

0.005

0.008

YP-S-9

EFSFSR

0.0007

0.004

0.001

0.002

YP-S-10

Meadow Creek

0.03

0.86

0.13

0.21

YP-SEBS-1

EFSFSR

0.006

0.07

0.037

0.036

YP-SEBS-2

EFSFSR

0.024

0.54

0.21

0.25

YP-T-17

EFSFSR

0.0004

0.12

0.01

0.02

YP-T-23A

Meadow Creek

0.0003

0.05

0.01

0.02

Table Source: Brown and Caldwell 2017
Table Notes:
cfs = cubic feet per second.
NM = Not Measured.
EFSFSR = East Fork South Fork Salmon River.

A peak flow analysis also was completed for the ten major drainages in the analysis area. Peak
flows were calculated for the bottom of each drainage using the USGS StreamStats program.
Predicted peak flows for a 1.5-year event ranged from 1.84 cfs for West End Creek to 237 cfs
for the EFSFSR, and for a 500-year event they ranged from 13.4 cfs to 931 cfs, respectively.
Table 3.8-5 provides the maximum instantaneous flow predicted to occur for various return
periods from a 1.5-year event up to a 500-year event.
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Table 3.8-5

Drainage

Peak Steam Flow Statistics for Drainages in the Analysis Area
1.5-year 2-year 2.33-year 5-year 10-year 25-year 50-year
event event event event
event event
event

100year
event

200year
event

500year
event

PK1_5

PK2

PK2_33

PK5

PK10

PK25

PK50

PK100

PK200

PK500

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

EFSFSR

237

290

304

410

495

598

671

763

834

931

Meadow
Creek

57.2

70.2

73.6

99.2

120

145

163

186

204

229

East Fork
Meadow
Creek

22.4

27.8

29.2

39.8

48.5

59.2

67

76.8

84.6

95.1

Rabbit
Creek

28.2

33.3

34.4

43.4

50.4

58.4

63.9

71.1

76.3

83.1

Garnet
Creek

4.66

5.94

6.32

8.94

11.1

13.9

16

18.5

20.6

23.5

Fiddle
Creek

6.78

8.89

9.59

14.2

18.3

23.6

27.6

32.5

36.7

42.5

Midnight
Creek

3.05

4.04

4.37

6.56

8.48

11

13

15.4

17.5

20.3

Hennessy
Creek

2.22

2.98

3.25

4.98

6.52

8.59

10.2

12.1

13.8

16.2

West End
Creek

1.84

2.46

2.67

4.08

5.35

7.04

8.36

9.97

11.4

13.4

Sugar
Creek

76.8

96.6

103

144

178

220

251

289

320

362

Table Source: HydroGeo 2012b
Table Notes:
cfs = cubic feet per second.
EFSFSR = East Fork South Fork Salmon River.
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3.8.3.2
3.8.3.2.1

Groundwater
GENERAL D ESCRIPTION

The bedrock geology in the groundwater quality analysis area consists primarily of Cretaceousage intrusive rocks of the Idaho Batholith and pre-Cretaceous metasedimentary rocks
(Section 3.2.3.1, Geologic Resources and Geotechnical Hazards, Existing Conditions, Geologic
Setting). The most common Cretaceous intrusive rock in the mine site area is granodiorite. (In
this EIS, the term granodiorite is used synonymously with quartz monzonite to describe the
primary rock type of the Idaho Batholith. Intrusive rock nomenclature correlations are described
in Gillerman et al. [2019]). Older metasedimentary rocks (including quartzite, marble, dolomite,
calc-silicate, and quartzite-schist) found in the eastern portion of the analysis area are
associated with a roof pendant, an older rock body embedded into intrusive magma during
emplacement of the Idaho Batholith (Figure 3.2-2) (Midas Gold 2016). The bedrock in the
analysis area is faulted and fractured, with the major faults striking primarily to the north and
northeast.
Glaciers occupied the Meadow Creek valley and the adjoining valley of the EFSFSR during the
Pleistocene. Glacial moraines occur in the larger valleys, and lateral moraines are present along
the sides of Meadow Creek and the EFSFSR. Secondary outwash deposits of sediments
created by glacial forces subsequently filled the EFSFSR valley, Meadow Creek valley, and
other tributaries with over 300 feet of glacial-fluvial-colluvial deposits consisting of silt, sand, and
gravel in some places. Recent alluvial deposits (including terrace gravels and alluvial fans),
which contain reworked glacial deposits, are present in the stream beds and as narrow ribbons
in the middle of the valleys. Other recent deposits include colluvial and landslide materials. The
valley bottoms locally contain legacy mining-related materials and fill, such as mine dumps,
tailings piles, and spent ore piles (Midas Gold 2016).
Groundwater flow in the analysis area occurs primarily in the Quaternary unconsolidated
deposits filling the valleys (composed of alluvium, glacial, and glaciofluvial materials), and
through the unconsolidated deposits covering the mountainsides (e.g., glacial moraines, talus,
colluvial, and landslide materials). The unconsolidated Quaternary deposits in the valleys form
what is defined as an alluvial aquifer. Some groundwater flow also occurs along fractures in
shallow bedrock and fracture zones and faults within deeper bedrock (SPF 2017), and via
historical mine workings, such as adits, that penetrate the bedrock units. Note: fractures and
faults are not explicitly represented in the hydrologic model. Section 4.8.1.1.1 presents a
discussion of implications of lack of such explicit representation.
The unconsolidated deposits receive water from snowmelt, precipitation, and infiltration of
surface runoff from upland areas, and groundwater discharge from the underlying fractured
bedrock. Groundwater discharges primarily to streams, but also feeds wetlands, seeps, and
springs. The water discharging from unconsolidated deposits to the surface via seeps and
springs often flows only a short distance over the surface before infiltrating back into the
unconsolidated materials (SPF 2017).
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3.8.3.2.2

GROUNDWATER L EVELS , G RADIENTS , AND FLOW D IRECTIONS

Baseline characterization of groundwater levels, gradients, and flow directions is founded on:
1) spot measurements conducted using 31 monitoring wells, with a minimum of six water level
measurements per well; 2) continuous measurements in three monitoring wells (SRK-GM11S/21S/24S – location of those wells is marked on Figure 8-1 of Brown and Caldwell 2017
report); and 3) continuous pore-water pressure measurements in four boreholes (vibrating wire
piezometers installed in boreholes MGI-12-271, MGI-12-250, MGI-11-131, and MGI-11-123 –
more information about those instruments is provided in Table 8-2 of Brown and Caldwell 2017
report and in “Vibrating Wire Piezometer Data section of SPF 2017 report). Of those 31 wells,
19 are completed in alluvium, and 12 in bedrock. Groundwater level data used for baseline
characterization was collected from December 2011 through June 2016 (SPF 2017). Alluvium
wells are completed with screen bottoms at depths ranging from 31 to 310 feet below ground
surface (bgs), and bedrock wells have screen bottoms at depths ranging from 60 to 478 feet bgs
(Brown and Caldwell 2017). Collection of groundwater level data is ongoing.
Most wells and boreholes (completed in both alluvium and bedrock) exhibit seasonal
groundwater level fluctuations typically ranging from approximately 2 to 20 feet. The highest
water levels occur at the peak of the spring runoff period (i.e., between May and July), with
levels receding to a minimum by late summer or early fall. The spot measurements in these
wells indicate both the seasonality and the amplitude of annual fluctuations. Continuous water
level measurements also show responses to major recharge events.
Figure 3.8-5 shows water table elevation contours for the analysis area computed by the
groundwater model calibrated to water levels measured in December 2015 (Brown and Caldwell
2018a). The calculated scaled (root-mean-square) error (percent), which is considered among
the most reliable measures of model calibration to groundwater levels (Anderson and Woessner
1992), is reported to be 1.5 percent (Brown and Caldwell 2018a). This result is better than
reported for most calibrated groundwater models and indicates that the calibration errors are
only a small part of the overall model response (Anderson and Woessner 1992). The water
table contours mimic the land surface topography. The contours shown indicate that the water
table is present both within unconsolidated sediments (particularly in the valley alluvium), and
within shallow bedrock (mainly outside of the valley bottoms).
Topography is represented in the model by the top of layer 1, which was set using high
resolution Light Detection and Ranging land surface elevation data for the proposed mine area,
and a USGS National Elevation Dataset 1-arc-second (approximately 30-meter) digital elevation
model for those parts of the analysis area that are outside of the proposed mine area. V-shapes
of water table elevation contours along the bottoms of valleys indicate that many streams within
the analysis area were gaining at the time represented by the model calibration.
Groundwater horizontal hydraulic gradients within the alluvial deposits range from approximately
2 to 10 percent and are generally consistent with gradients of adjacent streams. Gradients in
shallow bedrock are similar to gradients in the alluvial deposits, but are steeper on the mountain
slopes outside of the valleys’ bottoms.
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Accumulated baseline groundwater level data indicate that the streams in the analysis area are
primarily gaining and groundwater flow near the valley bottoms is angled (in the downstream
direction) toward the gaining streams (SPF 2017).
Vertical hydraulic gradients were calculated using data collected from: 1) 10 well nests (pairs of
alluvial and shallow bedrock wells with screens completed at different depths); 2) multiport
samplers installed in three bedrock boreholes; and 3) vibrating wire piezometer strings installed
in two bedrock boreholes. Figure 3.8-6 shows that upland areas exhibit strong downward
gradients (positive percent values for installations MWH-B21, MGI-12-271, and MGI-12-307,
indicating the presence of groundwater recharge areas outside of the mountain valleys), while
the valley bottoms exhibit weak upward or downward gradients (SPF 2017). The lack of strong
upward hydraulic gradients along the valley axis may be due to limited instrumentation and
measurements (only boreholes MWH-B16/B17/B21 have samplers installed in deeper bedrock,
and only one measurement was taken from those installations). However, it is more likely that
this lack of strong upward gradients along the valley axis may indicate an absence of a larger
scale, deeper groundwater system of a type described by Winter (1976) with recharge zones
coinciding with high mountain ridges and slopes and discharge zones located in mountain
valleys. Low permeability of the underlying bedrock likely prevents development of such a
system in the analysis area.
In summary, groundwater flows follow the land surface topography, with most groundwater
migrating at shallow depths down the mountain slopes and along the valley bottoms, and
eventually discharging to surface streams. On a more local scale, the flow also is affected by
distribution of recharge rates (influenced in turn by land elevation, lithology of surficial deposits,
vegetation, weather, climate, and seasonal conditions), geology (e.g., faults, fractures,
sedimentary structures, lithology – all influencing hydraulic properties of the sediments and rock
formations), and existing anthropogenic features (e.g., mine workings and waste rock piles).
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Figure Source: Brown and Caldwell 2018a – Figure 5-1.

Figure 3.8-5 Model – Simulated Water Table Contours for December 2015
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Figure Source: SPF 2017 – Figure 4-6 (note: geology content is taken Brown and Caldwell 2017 – Figure 5-2).

Figure 3.8-6 Vertical Hydraulic Gradients Between Alluvial and Bedrock Aquifers

Stibnite Gold Project Draft Environmental Impact Statement

3.8-23

3 AFFECTED ENVIRONMENT
3.8 SURFACE WATER AND GROUNDWATER QUANTITY

3.8.3.2.3

H YDRAULIC C HARACTERISTICS O F G ROUNDWATER -B EARING
M ATERIALS

Several investigators completed hydraulic testing of unconsolidated sediments and bedrock
formations in the analysis area. This was done with the use of slug testing of monitoring wells,
pressure injection packer testing of boreholes, and aquifer pumping tests of production wells
(Brown and Caldwell 2017; SPF 2017).

3.8.3.2.3.1

Hydraulic Conductivity of Alluvial Materials

Hydraulic conductivity (K) measures the ease with which water can move through sediment
pore spaces or rock fractures. It is expressed as a unit of distance over time (e.g., feet per day
[feet/day]). Transmissivity (T) is a related measure, but it expresses how much water can be
transmitted through a host formation of a given thickness (T = K x L, where L denotes a
thickness) and is expressed in units of area over time, such as square feet per day (feet2/day).
Pump based aquifer tests of the four mine site production wells (Stibnite’s Hooterville and main
camp domestic wells, Hecla’s Pioneer well, and the Stibnite Plant utility well) completed in 1994
in the alluvium of the EFSFSR provided transmissivity values ranging from 67 to 134 feet2/day.
Given an average aquifer thickness of 20 feet in the area of those tested wells, the calculated
hydraulic conductivities range from 3.3 to 6.7 feet/day (Brown and Caldwell 2017).
Slug tests conducted in 1996 in two alluvial monitoring wells produced hydraulic conductivity
estimates averaging 4.9 feet/day. Additionally, nine slug tests conducted in 2012 on wells
completed in various unconsolidated materials at proposed locations for the SGP features
including the Yellow Pine pit area (six tests), Hangar Flats pit area (two tests), and proposed
tailings disposal area (one test) provided estimation of hydraulic conductivities ranging from
0.3 to 139 feet/day.
A pump test of the new Camp Well (SPF 2017) conducted in 2012 provided hydraulic
conductivity of 12 feet/day, calculated from transmissivity of 350 feet2/day and a given average
thickness for the alluvial aquifer (around the Camp Well) of 30 feet.
Slug tests conducted in 2013 in eight alluvial monitoring wells allowed estimation of average
and median hydraulic conductivity values of 11.3 feet/day and 7.3 feet/day, respectively. The
range of measured/estimated values was 2.8 to 28 feet/day.
Overall, the results reported by the investigations (from 1994 to 2013) for the alluvial
groundwater system indicate hydraulic conductivity ranging from 1 to 100 feet/day, with an
average of approximately 10 feet/day (SPF 2017).

3.8.3.2.3.2

Hydraulic Conductivity of Bedrock

Slug tests of five bedrock monitoring wells in 2013 provided hydraulic conductivity estimates
ranging from 0.04 to 0.90 feet/day. The calculated average and median values were 0.4 and
0.2 feet/day, respectively (SPF 2017). Slug tests of seven bedrock monitoring wells in 1996
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provided hydraulic conductivity estimates ranging from 0.15 to 4.25 feet/day, with an average
value of 1.0 foot/day (SPF 2017).
Six packer tests completed in 1996 in two bedrock boreholes allowed derivation of hydraulic
conductivities ranging from 1.1 to 5.9 feet/day, with average and median values of 2.8 feet/day
and 2.5 feet/day, respectively (SPF 2017).
Forty-eight of the successfully completed bedrock packer tests conducted in 2012 and 2013
provided hydraulic conductivity estimates ranging from less than 0.0003 to 0.6 feet/day. The
calculated geometric mean and average values were 0.01 feet/day and 0.08 feet/day,
respectively (SPF 2017). Those packer test values provide lower hydraulic conductivities
compared to the other studies, and were possibly affected by insufficiently flushing the
boreholes of drilling mud prior to the test. If that is the case, the results would underestimate the
real hydraulic conductivities of the tested rock formations.
It is uncertain if any of the boreholes subjected to packer- and/or slug -testing intercepted fault
zones present in the analysis area. Uncertainties associated with hydraulic properties of the
faults, and predictions of the model used to simulate groundwater flow in the analysis area, are
discussed in Section 4.9.8, Model Uncertainty.
No pump-based aquifer testing was conducted in wells completed in bedrock for the analysis
used in this document. However, three of the seven wells monitored during a 31-day-long
Gestrin Airstrip well aquifer test conducted in December 2013 were completed in shallow
bedrock. Hydraulic conductivity estimated for shallow bedrock using data collected from
monitoring well MWH-B05 was 4.5 ft/day (Brown and Caldwell 2017).
Aquifer testing using bedrock well was completed in December 2019 and January 2020.
However, no test data and the results of the data analysis were available at the time of writing.
Once available, the new results will be used to inform later versions of this document.
Overall, the results of hydraulic testing show a large range of hydraulic conductivities for the
bedrock aquifer: from less than 0.0003 feet/day (if excluding the low values derived from the
2012 and 2013 packer tests) to 5.9 feet/day. Such a broad range is expected when testing both
fractured (i.e., high hydraulic conductivity) and non-fractured (i.e., low hydraulic conductivity)
crystalline rock. In general, average conductivities appear to be slightly higher at shallow
bedrock depths, compared to values estimated for deeper bedrock (SPF 2017).
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3.8.3.2.4

GROUNDWATER P RODUCTIVITY

Aquifer pumping tests were performed in 1989, February 2012, and December 2013 at the
Stibnite Gestrin airstrip well (Figure 3.8-7) located close to Meadow Creek, about 2,500 feet
upgradient from the Meadow Creek–EFSFSR confluence, to establish alluvial aquifer
characteristics in areas most likely to be impacted by mining operations. In 1989, the well was
pumped at a constant rate of about 114 gallons per minute (gpm) for 300 minutes. In February
2012, the well was pumped for 480 minutes at rates ranging from 46 gpm (average for first
15 minutes) to 208 gpm (average for last 100 minutes of test). Those were the preliminary tests
and the results of analysis completed using the collected data were considered uncertain
(Brown and Caldwell 2017).
A more comprehensive test on the Gestrin well was conducted in December 2013. During the
2013 test, the well was pumped at an average rate of about 100 gpm for almost 31 days.
Groundwater levels were monitored during the 2013 test in five alluvial wells and three shallow
bedrock wells. Location of the monitoring wells are shown on Figure 8-2 of the Brown and
Caldwell 2017 report, and well logs and well construction diagrams for those wells are
presented in Appendix C-2 of that report. Analyzing drawdown data collected from observation
wells completed in the alluvium and bedrock allowed hydraulic properties to be estimated for
both formations. Hydraulic conductivities estimated from the 2013 test data are 10.2 feet/day for
the alluvial aquifer and 4.5 feet/day for the shallow bedrock. These results provide
documentation of groundwater productivity of the alluvial sediments and the shallow bedrock in
the area of the Gestrin well (Brown and Caldwell 2017; SPF 2017).
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Figure Source: Brown and Caldwell 2017 – Figure 8-3

Figure 3.8-7 Permitted Water Supply Wells in the Analysis Area
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3.8.3.2.5

H ISTORICAL GROUNDWATER USE

IDWR records indicate that three permitted water supply wells are located at the mine site
(Figure 3.8-7). Table 3.8-6 provides a summary information about those wells (Brown and
Caldwell 2017).
Table 3.8-6

Permitted Water Supply Wells in the Analysis Area
Diameter
(inch)

Screen
Depth
(ft bgs)

Static
Water
Level
(ft bgs)

Notes

Well

Permit #

The Gestrin Airstrip
permitted mining
well

914059862689,
Tag #
D0060354

8

99 to 109

18

Date of completion: 1988, re-drilled
in November 2011; is owned by
Midas Gold Idaho, Inc. (Midas Gold);
is located near the airstrip,
completed in alluvium; discharge
rate (production capacity) of 100 to
150 gpm

The original
temporary Camp
water supply well

913929862557

6

58 to 72

12

Date of completion: October 1981;
was permitted in 1981 in the mine
shop area (Former Man Camp Well);
completed in alluvium; discharge
rate (production capacity) of 30 gpm.
This well has not been used since
2013

The new camp
water supply well

914899863525,
Tag #
D0063781

8

57 to 64

14

Date of completion: 2012; is
installed in alluvium on the Stibnite
Road portion of the McCall Stibnite
Road (County Road 50-412);
discharge rate (production capacity)
of 15 gpm. Brown and Caldwell
(2017) state that, as of June 2017,
this well has never been used,
except to test the drinking water
system in 2014.

Table Source: Brown and Caldwell 2017
Table Notes:
ft = feet
bgs = below ground surface.

3.8.3.2.6

S URFACE W ATER AND G ROUNDWATER INTERACTION

Stream elevations at most locations were measured to be slightly lower than the water table in
adjacent areas, suggesting that the streams receive groundwater discharge from the alluvial
aquifer. However, there are areas where the opposite is true, indicating the presence of losing
stream reaches. For example, groundwater elevations suggest the following losing reaches:
1) on the EFSFSR between Garnet Creek and Fiddle Creek; 2) on the EFSFSR immediately
upgradient of the Yellow Pine pit; and, 3) in the lower reach of the East Fork of Meadow Creek
(SPF 2017).
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Fractured bedrock likely contributes flow to hillside springs located above alluvial deposits.
Springs and seeps near the northerly trending faults along the east side of both upper Meadow
Creek and East Fork Meadow Creek may be related to these faults (SPF 2017).
In late summer 2012, HydroGeo (2012a) conducted a spring and seep survey. A total of
347 hydrologic sites were identified in the ten major drainages in the analysis area during the
field survey. The survey identified 37 seeps, 153 seeps with wetlands, 33 springs, 117 springs
with wetlands, 1 pond, 2 ponds with wetlands, 3 seep/pond/wetland complexes, and
1 reemerging creek (HydroGeo 2012a). Figure 3.8-8 shows the locations of the surveyed spring
and seep sites.
HydroGeo (2012a,b) provides the following summary of results of the 2018 spring and seep
survey:
•

Many of the springs or seeps at higher elevations were located near bedrock outcrops.
Due to colluvial cover of the slopes, it was difficult or impossible to recognize whether
the water was emanating from a bedrock source, or daylighting as unsaturated flow
within the colluvium (e.g., interflow and/or throughflow).

•

Springs and seeps were found in the lower Meadow Creek drainage around the spent
heap leach ore disposal area.

•

Most of the springs were found in alluvial or colluvial slump areas. Emerging water was
often found flowing only a short distance above ground before going underground again,
especially at higher elevations where snowmelt recharges the colluvial cover.

•

Some of the spring and seep sites were located along road cuts. These types of springs
and seeps are not naturally occurring and bear no discernible relationship to any local
geologic features.

•

The results of the survey indicate no clear-cut relationship between the springs and
seeps and mapped geologic structures and stratigraphy. However, the investigators
noted it is likely that groundwater flow in bedrock occurs preferentially along fault zones
(HydroGeo 2012a).

3.8.3.3

Water Rights

Existing water rights at the mine site have been acquired by Midas Gold. The type, source, and
priority date of each water right is provided in Table 3.8-7. Beneficial uses associated with these
rights include mining activities and domestic use. No federal, state, or other private water rights
exist within the analysis area. However, IDWR and the Forest Service hold minimum flow water
rights downstream of the mine site on the EFSFSR, South Fork of the Salmon River, and the
mainstem of the Salmon River.
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Table 3.8-7

Water Rights Summary
Diversion
Rate
(cfs)

Max Total
Usage
(acre-feet)

Storage
and Mining

0.50

39.2

4/19/1989

Mining

0.25

20.0

NW ¼ of
the NW
¼, Section
14, T18N,
R9E

4/16/1981

Storage
and Mining

0.33

7.1

SW ¼ of
the SW
¼, Section
11, T18N,
R9E

6/9/1981

Domestic

0.20

11.4

Diversion
Point

Priority
Date

Beneficial
Use

Well

SE ¼ of the
NE ¼,
Section 15,
T18N, R9E

11/7/1988

Surface
Water

Unnamed
Stream
(Hennessy
Creek)

SW ¼ of
the NE ¼,
Section 3,
T18N, R9E

77-7122

Surface
Water

EFSFSR

77-7141

Groundwater

Well

Water
Right ID

Type

Source

77-7285

Groundwater

77-7293

Table Source: Midas Gold 2016 (Table 8-1)
Table Notes:
cfs = cubic feet per second.

The four existing water rights at the mine site are specific to historic use related to activities in
the 1980s and 1990s. While these are valid water rights, the specific points of diversion, place
of use, and beneficial use may not reflect planned SGP activities and may need to be adjusted
through the transfer process, or through filing additional applications for permit. It is not
necessary to record a water right for the random diversion of water from a public source for fire
suppression purposes. However, water used for dust control and exploration activities requires
a water right.
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Figure Source: HydroGeo 2012a, Figure 1-3

Figure 3.8-8 Hydrology Field Survey Map
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A review of IDWR water right records indicates that there are no downstream consumptive-use
water rights on the EFSFSR until after the river merges with Johnson Creek (HDR, Inc. 2017).
The Idaho Water Resource Board maintains minimum streamflow requirements on various
rivers and creeks in the state, including the EFSFSR, which is covered under water right
77-14190. A minimum streamflow is the amount of flow necessary to preserve stream values,
including protecting fish and wildlife habitat, aquatic life, navigation, transportation, recreation,
water quality, or aesthetic beauty. The minimum flow varies throughout the calendar year
(Table 3.8-8), with a base flow minimum of 173 cfs between October 1 and October 31 as
measured on the EFSFSR at the confluence of the EFSFSR with the South Fork Salmon River.
Water Right 77-14190 is subordinate to all future domestic, commercial, municipal, and
industrial uses and future non-domestic, commercial, municipal, and industrial development up
to 8.2 cfs. Further, IDWR would consider the effect of additional water rights on the Wild and
Scenic eligibility values of the EFSFSR.
Table 3.8-8

State of Idaho, IDWR Water Right No. 77-14190 Minimum Stream Flow

Usage Period

Diversion Rate (cfs)

8/1 to 8/31

223

9/1 to 9/30

179

10/1 to 10/31

173

11/1 to 11/30

214

12/1 to 12/31

222

1/1 to 1/31

254

2/1 to 2/28

232

3/1 to 3/31

291

4/1 to 4/30

625

5/1 to 5/31

1,829

6/1 to 6/30

2,269

7/1 to 7/31

590

Total Diversion

2,269

Table Source: HDR, Inc. 2017
Table Notes:
cfs = cubic feet per second.

IDWR also holds a minimum streamflow water right downstream (approximately 26.4 miles from
the mine site) on the South Fork of the Salmon River (77-14174). Water Right 77-14174 also is
subordinate to all future domestic, commercial, municipal, and industrial uses and future nondomestic, commercial, municipal, and industrial development up to 20.6 cfs.
The U.S. Government (i.e., Forest Service) holds two water rights on the Salmon River
(75-13316 and 77-11941). These are instream, non-consumptive water rights that maintain
flows for the Wild and Scenic River designated segment of the Salmon River. The minimum in-
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stream flow rates provided by the water rights range from a low of 1,200 cfs for the period of
September 1 to September 15 to 9,450 cfs for the period of June 1 to June 15. The total
diversion rate is 13,600 cfs. The South Fork of the Salmon River joins this segment of the
mainstem Salmon River approximately 64.6 miles downstream from the SGP area. These water
rights are subordinated to all water rights claims filed in the Snake River Basin Adjudication as
of the effective date (September 1, 2003) of the Stipulation among the United States, the State
of Idaho, and other objectors. They also are subordinated to other beneficial use rights (with
some caveats) such as domestic use, irrigation, and stock watering. Additional detailed
information regarding these two water rights can be found in Water Right Reports (referenced
by water right number) available on the IDWR website (https://idwr.idaho.gov/water-rights/).
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