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3 .9  S U R F A C E  WA T  E R  A N D  GR O U N D W A T  E R  QU A L I T  Y  

3.9.1 Introduction and Scope of Analysis 

3.9.1.1 Analysis Area 
This section describes existing conditions related to surface water quality, groundwater quality, 
and geochemistry. The surface water quality analysis area includes streams and lakes located 
in the 22 sub-watersheds that encompass the proposed mine site, access roads, transmission 
lines, and off-site facilities (Figure 3.9-1). Sub-watersheds are the hydrologic sub-basins that 
contain smaller tributary stream systems and are defined by the U.S. Geological Survey’s 
(USGS) 12-digit Hydrologic Unit Codes (EnviroAtlas 2019; Seaber et al. 1987). The Surface 
Water Quality discussion below (Section 3.9.3.1) summarizes existing characteristics of 
potentially affected surface water features in the analysis area, including stream hydrology, 
water chemistry, and impaired stream segments. Section 3.8, Surface Water and Groundwater 
Quantity, provides information on existing stream flow characteristics and surface water rights. 

The analysis area for groundwater quality (and quantity) includes the Sugar Creek and 
Headwaters East Fork South Fork Salmon River (EFSFSR) sub-watersheds (Figure 3.8-1), 
which together encompass the proposed Stibnite Gold Project (SGP) mine site infrastructure 
that is most likely to influence groundwater quality. The groundwater quality analysis area 
focuses on the mine site where excavation of mineralized and unmineralized subsurface 
materials would occur. It does not cover all components, such as off-site facilities or supporting 
infrastructure corridors, which are limited to surface disturbance activities that would not affect 
groundwater quality. Based on the hydrogeologic conceptual model for the groundwater quality 
analysis area, groundwater flow is primarily controlled by topography, with mountain-front 
recharge flowing through shallow fractured bedrock and colluvium to unconsolidated alluvial 
deposits, and eventually discharging from the unconsolidated deposits to streams, springs, and 
seeps. As such, groundwater flow divides likely coincide with the subwatershed boundaries that 
define the groundwater quality analysis area (Brown and Caldwell 2018a). The only point where 
groundwater is likely to flow out of the analysis area is through the alluvial aquifer at the farthest 
downstream point in the Headwaters EFSFSR subwatershed. Any groundwater leaving the 
analysis area through this boundary would eventually discharge to the EFSFSR downgradient. 

The Groundwater Quality description in Section 3.9.3.2 summarizes existing water quality 
characteristics of the unconsolidated and fractured bedrock aquifers present in the analysis 
area. Section 3.8, Surface Water and Groundwater Quantity, provides specific information on 
groundwater levels and flow directions, aquifer hydraulic conductivity, groundwater productivity, 
historical groundwater use, surface water and groundwater interaction, and groundwater rights. 

Finally, Section 3.9.3.3, Geochemistry, describes the geochemistry of geological features and 
historical mining wastes present at the mine site, and how these materials have influenced 
existing surface water and groundwater quality. 
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Figure Source: AECOM 2020 

Figure 3.9-1 Surface Water Analysis Area  
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3.9.1.2 Methodology 

3.9.1.2.1 SURFACE WATER QUALITY 
Surface water resource investigations for the SGP were initiated in 2012 to characterize existing 
conditions in the analysis area. An initial hydrology field survey was performed by HydroGeo, 
Inc. (2012) to identify, map, and characterize existing hydrologic features. This survey helped to 
define monitoring locations for a surface water baseline sampling program conducted at the 
mine site and vicinity between 2012 and 2016 (HDR, Inc. [HDR] 2017). The objective of the 
surface water sampling program was to document existing water quality conditions and develop 
a baseline for evaluating future water quality changes. The baseline program included sample 
collection from 32 stream sites and 23 seep and adit seep sites. Sampling was performed on a 
monthly to quarterly basis for the stream locations and quarterly for the seeps and adit seeps. 
The collected samples were analyzed for alkalinity, anions, metals, nutrients, cyanide, 
hardness, methylmercury, total dissolved solids (TDS), and total suspended solids (TSS). Field 
parameters also were measured for each sample including dissolved oxygen, pH, conductivity, 
temperature, and turbidity. The sampling points monitored during the baseline study are shown 
on Figure 3.9-2. 

The surface water baseline sampling was conducted under a Quality Assurance Project Plan 
(QAPP) and a Surface Water Quality Sampling Plan to define the data type, quantity, and 
quality needed to meet study objectives, and to establish standardized data collection 
procedures. As specified by the QAPP, quality control samples, including field duplicates, trip 
blanks, equipment blanks, matrix spikes, and matrix spike duplicates were collected during each 
sampling event at a frequency of 10 to 20 percent of the total samples. The surface water 
analytical data also were reviewed, verified, and validated per protocols described in the QAPP 
(HDR 2017). 

Of the 32 stream sampling locations included in the baseline study, 10 were selected by SRK 
Consulting (SRK) as assessment/prediction nodes for surface water quality modeling (SRK 
2018a). The 10 assessment nodes are listed in Table 3.9-1 and are depicted on Figure 3.9-3. 
The assessment nodes were selected from the existing stream sampling points based on their 
location downstream of future mining facilities, such as the mine pits, tailings storage facility, 
and development rock storage facilities (DRSFs). Each assessment node was sampled 
approximately 45 times between 2012 and 2018. 

Understanding the baseline water chemistry at these monitoring locations is critical because the 
assessment nodes provide a benchmark for evaluating future water quality impacts from the 
SGP (Section 4.9, Environmental Consequences Surface Water and Groundwater Quality). 
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Table 3.9-1 Surface Water Monitoring Locations Selected as Assessment/Prediction 
Nodes 

Monitoring Location 
(Assessment/ 

Prediction Node) 
Location Drainage 

YP-T-27 Meadow Creek above East Fork Meadow Creek Meadow Creek 

YP-T-22 Meadow Creek below East Fork Meadow Creek and above 
EFSFSR 

Meadow Creek 

YP-SR-10 EFSFSR below Meadow Creek EFSFSR 

YP-SR-8 EFSFSR below Garnet and Scout Creeks and above Fiddle Creek EFSFSR 

YP-T-11 Lower Fiddle Creek Fiddle Creek 

YP-SR-6 EFSFSR above Yellow Pine pit EFSFSR 

YP-SR-4 EFSFSR below Yellow Pine pit EFSFSR 

YP-T-6 Lower West End Creek Sugar Creek 

YP-T-1 Sugar Creek above EFSFSR Sugar Creek 

YP-SR-2 EFSFSR below Sugar Creek EFSFSR 

Table Source: HDR 2017 
 

3.9.1.2.2 GROUNDWATER QUALITY 
A groundwater baseline sampling program was conducted at the mine site between 2012 and 
2016 (HDR 2016). The objective of the sampling program was to define and characterize 
groundwater quality conditions at and near areas where groundwater could be impacted by 
proposed mining activities. The baseline program included sample collection from 31 monitoring 
wells installed under the direction of two independent engineering companies (i.e., MWH 
Americas, Inc. [MWH] and SRK). Of the 31 monitoring wells, 19 were completed in various 
alluvial aquifers and 12 were installed in bedrock. The collected samples were analyzed for 
alkalinity, anions, metals, nutrients, cyanide, hardness, methylmercury, and TDS. Field 
parameters also were measured for each sample including dissolved oxygen, oxidation-
reduction potential, pH, conductivity, temperature, and turbidity. The sampling points monitored 
during the baseline study are shown on Figure 3.9-4 (alluvial wells) and Figure 3.9-5 (bedrock 
wells). Monitoring wells installed in the alluvial aquifers have a suffix beginning with the letter 
“A,” and those wells completed in the bedrock aquifer have a suffix beginning with the letter “B.” 
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Figure Source: AECOM 2020 

Figure 3.9-2 Surface Water Quality Sampling Locations  
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Figure Source: AECOM 2020 

Figure 3.9-3 Surface Water Assessment/Prediction Nodes 
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Figure Source: AECOM 2020 

Figure 3.9-4 Alluvial Monitoring Well Locations  
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Figure Source: AECOM 2020 

Figure 3.9-5 Bedrock Monitoring Well Locations  
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The groundwater baseline sampling was conducted under a QAPP and a Groundwater Quality 
Sampling Plan to define the data type, quantity, and quality needed to meet study objectives, 
and to establish standardized data collection procedures. As specified by the QAPP, quality 
control samples, including field duplicates, equipment blanks, matrix spikes, and matrix spike 
duplicates were collected during each sampling event at a frequency of one per ten primary 
samples. The groundwater analytical data also were reviewed, verified, and validated per 
protocols described in the QAPP (HDR 2016). 

Of the 31 monitoring wells included in the baseline study, 17 locations are especially important 
for the water quality analysis because they define baseline chemistry in the upgradient, 
unmineralized portion of the mine site; downgradient of legacy mine wastes; or in areas where 
proposed mine facilities would be constructed. The baseline water chemistry at these sampling 
locations represents the existing condition against which modeled water quality predictions will 
be compared to evaluate changes arising from the SGP and alternatives (Section 4.9, 
Environmental Consequences Surface Water and Groundwater Quality). The monitoring wells 
of interest are discussed further in Section 3.9.3.2, Groundwater Quality, below. 

3.9.1.2.3 GEOCHEMISTRY 
A baseline geochemical characterization study also was completed for the mine site by SRK 
(2017). The primary purpose of the study was to develop baseline geochemical data to support 
planning and impact assessment for the SGP. The baseline study involved the collection and 
analysis of a combined 704 samples representative of future development rock, ore, and mill 
tailings associated with the proposed mining. It also included an assessment of historical mining 
waste rock from the spent ore disposal area (SODA) and Bradley dumps to evaluate the 
suitability of these wastes for use as construction material. The geochemical dataset resulting 
from the baseline study contains samples representative of both existing mine waste rock and 
future materials that would be extracted by the SGP. 

The baseline geochemical characterization study (SRK 2017) included results from both static 
and kinetic geochemical testing. Static tests evaluate the balance of acid generating and acid 
consuming reactions and also may be used to estimate the potential magnitude of metals 
leaching from a given material. Based on the results of static testing, materials that exhibit a 
potential to release metals to the environment may require further characterization using kinetic 
test methods. 

Kinetic testing provides an indication of potential metal leaching and acid generation under 
laboratory conditions that can be used in numerical assessment of mine waste weathering. 
Kinetic tests are used to assess the temporal variations that may occur in leachate chemistry as 
a result of long-term changes in oxidation, dissolution, and desorption/reaction rates. For the 
SGP, kinetic testing was performed in multiple phases, with the Phase 1 kinetic test results 
presented in the baseline study and the Phase 2 results documented in subsequent submittals 
(SRK 2018b, 2019). Static and kinetic test data provide the basis for predicting and quantifying 
future SGP-related water quality impacts. Results from kinetic testing are summarized in 
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Section 4.9.2.1.1.4, Predicted Leachate Chemistry of Development Rock and Tailings. Results 
of the static testing can be obtained from the baseline geochemical study (SRK 2017). 

3.9.2 Relevant Laws, Regulations, Policies, and Plans 

3.9.2.1 Federal Regulations 
Federal laws that apply to water quality include the Clean Water Act (CWA) and the Safe 
Drinking Water Act. The U.S. Environmental Protection Agency (EPA) is responsible for 
enforcing the federally-mandated CWA. Section 402 of the CWA, which authorizes the National 
Pollutant Discharge Elimination System permit program, controls water pollution by regulating 
point sources that discharge pollutants into waters of the U.S. On June 5, 2018, EPA approved 
the Idaho Pollutant Discharge Elimination System Program and authorized the transfer of 
permitting authority to the state beginning on July 1, 2018. EPA will retain the authority to issue 
National Pollutant Discharge Elimination System permits for facilities located on tribal lands 
and/or discharging to tribal waters. 

EPA’s other responsibilities under Section 404 of the CWA include promulgating and 
interpreting environmental criteria used in evaluating permit applications under Section 
404(b)(1): Guidelines for Specification of Disposal Sites for Dredged or Fill Material; 
coordinating with the U.S. Army Corps of Engineers (USACE) in the review of Section 404 
permit applications; and sharing responsibility with the USACE in determining the geographic 
scope of CWA jurisdiction. Section 311 of the CWA also gives EPA regulatory authority with 
regard to spill prevention, control, and countermeasure plans required for oil storage. Facilities 
with aboveground and underground storage tanks in excess of specific thresholds are required 
to develop and implement a Spill Prevention, Control, and Countermeasure Plan. 

Under the Safe Drinking Water Act, EPA has established primary and secondary maximum 
contaminant levels (MCLs) to protect the public against consumption of drinking water 
contaminants that present a risk to human health. The MCL is the maximum allowable amount 
of a contaminant in drinking water that is delivered to a consumer (EPA 2018a,b). 

In addition, EPA has established National Secondary Drinking Water Regulations that set non- 
mandatory water quality standards for 15 constituents. EPA does not enforce these secondary 
MCLs. They were established as guidelines to assist public water systems in managing their 
drinking water for aesthetic considerations, such as taste, color, and odor. These constituents 
are not considered a risk to human health. 

3.9.2.2 State Regulations 

3.9.2.2.1 SURFACE WATER QUALITY 
The Idaho Department of Environmental Quality (IDEQ) implements the CWA in Idaho and 
regulates waterbodies in the state under its jurisdiction to meet their designated beneficial uses 
and Idaho water quality standards. Table 3.9-2 lists the strictest potentially applicable surface 
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water quality criteria used in the water quality analysis in the Environmental Impact Statement. 
These standards represent a combination of drinking water and cold-water aquatic life criteria 
that provide a benchmark for evaluating baseline water quality at the mine site and predicted 
concentration changes resulting from the SGP alternatives described in Section 4.9, Surface 
Water and Groundwater Quality.  

IDEQ administers the Idaho Pollutant Discharge Elimination System program regulating 
discharges of pollutants into waters of the U.S. under its jurisdiction as described in the state's 
program application. EPA has approved the State's implementation plan that transfers the 
administration of specific program components from EPA to the State over a 4-year period in 
accordance with the Memorandum of Agreement between IDEQ and EPA Region 10. Per this 
memorandum, EPA will oversee IDEQ administration of the Idaho Pollutant Discharge 
Elimination System program on a continuing basis for consistency with the CWA, Idaho laws 
and rules, and all applicable federal regulations (IDEQ and EPA 2016). 

Projects that may result in a discharge to waters of the U.S. require Water Quality Certification 
under Section 401 of the CWA. IDEQ is the regulatory authority for Section 401 permitting in 
Idaho. The IDEQ must grant (with or without conditions), deny, or waive Section 401 certification 
for any project in Idaho that requires a federal permit or license under the CWA before the 
federal permit or license can be granted, including the Section 404 permit issued by the 
USACE. This Water Quality Certification is designed to ensure that a federally-approved project 
would comply with state water quality standards for surface water and any other water quality 
requirements under state law. 

The CWA also requires the state to prepare a report listing the current condition of all state 
waters and those waters that are impaired and in need of a total maximum daily load. The first 
list is referred to as the Section 305(b) list; the second is the Section 303(d) list. Both lists are 
named in accordance with the sections of the CWA where they are defined; together, and with 
additional supplementary information, they are known as the Integrated Report. 

Impaired waters on the Section 303(d) list are simply a subset of those on the Section 305(b) 
list. The current applicable report is IDEQ’s 2016 Integrated Report (IDEQ 2018). 

The Idaho Nonpoint Source Management Plan describes the state’s strategy for addressing 
nonpoint source pollution collaboratively with local, state, and federal partners, and provides 
guidance on evaluating and measuring success in meeting water quality goals for the state 
(IDEQ 2015). IDEQ’s role in nonpoint source management as it relates to mining and natural 
resource extraction includes the following: 

• Assist mining operators to characterize hydrogeological conditions and background 
groundwater quality prior to initiating mining activities; 

• Conduct monitoring and total maximum daily load development; 

• Conduct site investigations and inspections as necessary; 
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• Focus on site cleanup and remediation in areas where mining activities have 
contaminated soils and surface water; and 

• Provide technical assistance to responsible state and federal agencies and private 
organizations/owners as requested. 

Under Idaho’s Rules for Ore Processing by Cyanidation (Idaho Administrative Procedures Act 
[IDAPA] 58.01.13), mining facilities that use cyanide in their mineral extraction processes are 
required to obtain a permit from IDEQ. IDAPA 58.01.13 establishes procedures and requirement 
for the issuance and maintenance of permits to construct, operate, and close that portion of a 
cyanidation facility that is intended to contain, treat, or dispose of process water or process 
contaminated water containing cyanide. The provisions of these rules also establish 
requirements for water quality protection which address performance, construction, operation, 
and closure of a cyanidation facility. The rules are intended to ensure that pollutants associated 
with the cyanidation process are safely contained, controlled, and treated so that they do not 
endanger public safety or the environment, or interfere with beneficial use of waters of the state.  

In addition to regulations enforced by IDEQ, the Idaho Department of Water Resources (IDWR) 
regulates stream channels under the Idaho Stream Channel Protection Act. This act requires 
that a Stream Channel Alteration Permit be obtained from IDWR before any type of channel 
alteration work, including removal and/or fill and installation of in-water or over-water structures 
with the potential to affect flow, within the beds and banks of a continuously flowing stream. 
IDWR, the USACE, and the Idaho Department of Lands have established a joint process for 
activities impacting jurisdictional waterways that require review and/or approval of both the 
USACE and the State of Idaho. Additionally, IDWR regulates water dams (which may apply to 
SGP contact water storage ponds) and mine tailings impoundments with dams higher than 
30 feet. 

3.9.2.2.2 GROUNDWATER QUALITY 
The Idaho Ground Water Quality Rule (IDAPA 2011) establishes minimum requirements for the 
protection of groundwater by setting standards and beneficial uses and categorizing aquifers to 
be protected at different levels. The protection levels in IDAPA 58.01.11, summarized in 
Table 3.9-2, include both primary and secondary numerical groundwater quality standards 
promulgated by IDEQ to protect human health and the environment. These standards apply to 
in situ groundwater, as well as water that infiltrates to groundwater through artificial recharge 
such as the rapid infiltration basins planned for the SGP (see Section 2.3.5.9, Surface Water 
and Groundwater Management, Groundwater Management, Rapid Infiltration Basins). After 
groundwater or artificial recharge through the rapid infiltration basins reaches surface water, the 
surface water quality standards shown in Table 3.9-2 would apply. 

The IDEQ is responsible for coordinating and administering groundwater quality protection 
programs in the state of Idaho. IDEQ also is responsible for establishing a point of compliance 
location, if requested by a mine operator and pursuant to the Idaho Ground Water Quality Rule 
(IDAPA 2011), where groundwater and surface water downgradient of mining activity must meet 
established water quality standards. 
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Table 3.9-2 Surface Water and Groundwater Quality Guidelines Used in the Water 
Quality Analysis 

Parameter Units 
Groundwater 

Quality Standard 
Value (1) 

Surface Water 
Quality 

Standard 
Value (2) 

Surface Water Standard Source 

pH s.u. 6.5-8.5 S 6.5-9.0 IDAPA 58.01.02 – Aquatic Life Use 

Alkalinity, Total mg/L as 
CaCO3 

--- >20 EPA Freshwater Aquatic Life Criteria 

Aluminum mg/L 0.2 S 0.05 t EPA Secondary Drinking Water 
Standard 

Antimony mg/L 0.006 P 0.0052 d IDAPA 58.01.02 – Human Health 

Arsenic mg/L 0.05 P 0.010 t IDAPA 58.01.02 – Human Health 

Barium mg/L 2 P 2 t EPA Drinking Water MCL 

Beryllium mg/L 0.004 P Narrative IDAPA 58.01.02 

Cadmium mg/L 0.005 P 0.00033(2) d IDAPA 58.01.02 - CCC (chronic) 

Chloride mg/L 250 S 230 EPA Freshwater Aquatic Life Criteria 

Chromium, Total mg/L 0.1 P 0.1 t EPA Drinking Water MCL 

Copper mg/L 1.3 P 0.0024(3) d IDAPA 58.01.02 – CCC (chronic) 

Cyanide, Total mg/L 0.2 P 0.0039 IDAPA 58.01.02 – Human Health 

Cyanide, WAD mg/L --- 0.0052 IDAPA 58.01.02 - CCC (chronic) 

Iron mg/L 0.3 S 0.3 t EPA Secondary Drinking Water 
Standard 

Fluoride mg/L 4 P 2 EPA Secondary Drinking Water 
Standard 

Lead mg/L 0.015 P 0.0009(2) d IDAPA 58.01.02 – CCC (chronic) 

Manganese mg/L 0.05 S 0.05 t EPA Secondary Drinking Water 
Standard 

Mercury mg/L 0.002 P 0.000012 tr IDAPA 58.01.02 - CCC (chronic) 

Methylmercury 
(fish tissue) 

mg/kg --- 0.3 IDAPA 58.01.02 – Human Health 

Nickel mg/L --- 0.024(2) d IDAPA 58.01.02 – CCC (chronic) 

Nitrate + nitrite mg/L 10 P --- N/A 

Selenium mg/L 0.05 P 0.0015 t EPA Freshwater Aquatic Life Criteria 

Silver mg/L 0.1 S 0.0007(2) d IDAPA 58.01.02 - CMC (acute) 

Sulfate mg/L 250 S 250 EPA Secondary Drinking Water 
Standard 

Total Dissolved 
Solids 

mg/L 500 S 500 EPA Secondary Drinking Water 
Standard 
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Parameter Units 
Groundwater 

Quality Standard 
Value (1) 

Surface Water 
Quality 

Standard 
Value (2) 

Surface Water Standard Source 

Thallium mg/L 0.002 P 0.000017 d IDAPA 58.01.02 – Human Health 

Zinc mg/L 5 S 0.054(2) d IDAPA 58.01.02 – CMC/CCC 
(acute/chronic) 

Table Sources: IDAPA 58.01.11; IDAPA 58.01.02; EPA 2018a,b, 2019 
Table Notes: 
1 Groundwater standards obtained from IDAPA 58.01.11. 
2 Strictest potentially applicable surface water quality standard. 
3 The criteria for these metals are hardness-dependent. The values listed are based on the EFSFSR hardness of 

40 mg/L as calcium carbonate, which represents the 5th percentile hardness during the driest four months at node 
YP-SR-10 between April 2012 and May 2019. 

4 Copper criterion was derived using the Biotic Ligand Model per guidance contained in IDEQ (2017). A 
conservative chronic copper standard was estimated by applying the lowest of the 10th percentile chronic criteria 
based on regional classifications for the Salmon River Basin, Idaho Batholith, and third order streams. Per the 
SGP Water Quality Management Plan (Brown and Caldwell 2020), preliminary calculations using the Biotic Ligand 
Model and site-specific data have produced similar values to the standard derived using these regional 
classifications.  

Narrative = No numeric human health standard has been established for beryllium. However, permit authorities will 
address beryllium in National pollutant Discharge Elimination System permit actions using the narrative criteria for 
toxics in Section 200 of IDAPA 58.01.02, which states: “Surface waters of the state shall be free from toxic 
substances in concentrations that impair designated beneficial uses. These substances do not include suspended 
sediment produced as a result of nonpoint source activities.” 
s.u. = standard units.  
mg/L = milligrams per liter. 
mg/kg = milligrams per kilogram. 
CaCO3 = calcium carbonate. 
--- = Indicates no standard for this constituent. 
P = primary constituent standard. 
S = secondary constituent standard. 
d = dissolved fraction. 
t = total fraction. 
tr = total recoverable. 
N/A = Not Applicable. 
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3.9.2.3 County Regulations 
The Valley County Land Use and Development Ordinances have provisions for well head 
protection. These regulations would likely apply to any drinking water wells installed. The well 
head protection regulations control the siting of drinking water wells and prevent wells and their 
potential capture zones from being installed near potential sources of groundwater 
contamination. 

3.9.2.4 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 
quality and include various objectives, guidelines, and standards for this purpose. 

3.9.3 Existing Conditions 
The Existing Conditions section for water quality is based on water quality data collected by 
Midas Gold Idaho, Inc (Midas Gold), their consultants, and the USGS. Surface water quality and 
groundwater quality baseline studies were summarized in reports by HDR (HDR 2016, 2017). 
Analytical data presented in the HDR reports were compiled from samples collected over a 4-
year period between 2012 and 2016. Additional summary and analysis of the baseline study 
results were provided in the Stibnite Gold Project Water Resources Summary Report (Brown 
and Caldwell 2017). Since these initial baseline studies were published, two additional years of 
data were collected and tabulated in the Stibnite Gold Project Water Quality Summary Report, 
2012 – 2018 (Midas Gold 2019), and data collection is still ongoing. Additionally, the USGS 
collected a series of surface water quality samples in the study area between 2011 and 2017, 
with the study results and data analysis published in two separate reports (Baldwin and 
Etheridge 2019; Etheridge 2015). Analytical data, statistics, and trends from the USGS and 
SGP baseline studies were used to characterize existing surface water and groundwater quality 
at the mine site. 

3.9.3.1 Surface Water Quality 
For a discussion of the mine site surface water hydrology and the sub-watersheds that comprise 
the analysis area, see Section 3.8.3.1, Surface Water, Section 3.8.3.1.1, Mine Site. 



3 AFFECTED ENVIRONMENT 
3.9 SURFACE WATER AND GROUNDWATER QUALITY 

Stibnite Gold Project Draft Environmental Impact Statement 3.9-18 

3.9.3.1.1 MINE SITE 
This section focuses on quantifying the baseline water chemistry at the 10 surface water 
assessment node sampling locations. The discussion of baseline chemistry is organized around 
the water quality indicators, which include pH, temperature, major cations and anions, TDS, 
metals, methylmercury, sediment content, and organic carbon. It should be noted that baseline 
water quality at the mine site is influenced by both natural mineralization and historical mining 
activity (Baldwin and Etheridge 2019). Locally, remnant features from historical mining include 
underground mine workings; multiple open pits; development rock dumps, piles, and tailings 
deposits; heap leach pads and spent heap leach ore piles; contaminated soils from the former 
mill and smelter sites; former surface water diversions, dams, townsites, and roads; and an 
abandoned water diversion tunnel (Midas Gold 2016). The geochemistry subsection 
(Section 3.9.3.3) describes the influence of historical mining wastes on surface water quality. 

3.9.3.1.1.1 Major Ions, pH, and TDS 
The average baseline major ion chemistry for the surface water assessment nodes is 
summarized in Table 3.9-3 and depicted on a trilinear diagram as Figure 3.9-6. The trilinear 
diagram shows that the average major ion chemistry was consistent across the Meadow Creek, 
EFSFSR, and Sugar Creek sampling locations during the baseline monitoring period. This is 
evident from the “cluster” of data points associated with the Meadow Creek, EFSFSR, and 
Sugar Creek samples on the diamond portion of the plot. The EFSFSR and Sugar Creek 
sampling locations each exhibit a calcium-magnesium-bicarbonate water type, meaning that 
calcium and magnesium are the dominant cations in solution, and bicarbonate is the dominant 
anion. The samples from Meadow Creek had on average a higher relative proportion of calcium 
and are therefore classified as calcium-bicarbonate water. 

Average TDS concentrations also were consistent in the Meadow Creek and EFSFSR sampling 
locations. The average TDS ranged from 56 to 57 mg/L in the Meadow Creek samples and 
appears to increase downstream in the EFSFSR from about 53 mg/L in the farthest upstream 
reach (YP-SR-10) to 67 mg/L in the downstream reaches. It appears that despite the higher 
TDS load in Sugar Creek (116 mg/L), the creek does not appreciably contribute to TDS 
concentrations in the EFSFSR, based on the similar average TDS concentrations obtained for 
the EFSFSR sampling points located just upstream (YP-SR-4) and downstream (YP-SR-2) of 
the Sugar Creek confluence. 

Baseline samples from Fiddle Creek exhibited a slightly different water quality signature 
compared to the EFSFSR and Meadow Creek. Although Fiddle Creek is classified as a calcium- 
bicarbonate water, the creek has a lower proportion of magnesium and a higher proportion of 
sodium compared to the other monitoring locations. It also has a lower proportion of sulfate and 
higher proportion of bicarbonate. Some of these differences may be due to the relatively low 
average TDS concentration observed in Fiddle Creek during the baseline monitoring period 
(36 mg/L). The low sulfate and TDS concentrations also could point to a lack of mineralized 
deposits and historical mining-related impacts in the Fiddle Creek drainage, and different 
lithologies in the catchment area, specifically calcareous rock formations. 
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Table 3.9-3 Average Major Ion Chemistry for Surface Water Assessment/Prediction Nodes 

Sampling Point Stream No. Samples pH Hardness as CaCO3 Bicarbonate as CaCO3 Calcium Chloride Magnesium Potassium Sodium Sulfate TDS Water Type 

YP-T-27 Meadow Creek 45 7.3 37.4 38.4 11.5 1.25 2.13 0.87 2.44 5.97 57 Calcium-bicarbonate 

YP-T-22 Meadow Creek 45 7.4 37.5 39.5 11.3 1.00 2.18 0.84 2.42 5.16 56 Calcium-bicarbonate 

YP-SR-10 EFSFSR 45 7.4 35.3 38.7 10.3 0.63 2.25 0.78 2.12 4.15 53 Calcium-magnesium-bicarbonate 

YP-SR-8 EFSFSR 45 7.5 39.1 42.2 11.4 0.73 2.55 0.83 2.36 6.77 60 Calcium-magnesium-bicarbonate 

YP-SR-6 EFSFSR 45 7.4 39.0 40.3 11.4 0.68 2.54 0.83 2.34 6.44 58 Calcium-magnesium-bicarbonate 

YP-SR-4 EFSFSR 45 7.5 43.8 42.5 12.7 0.63 2.89 0.88 2.30 8.86 65 Calcium-magnesium-bicarbonate 

YP-SR-2 EFSFSR 45 7.6 48.4 48.1 14.4 0.52 3.01 0.85 2.31 9.31 67 Calcium-magnesium-bicarbonate 

YP-T-11 Fiddle Creek 45 7.2 17.3 24.9 5.66 <0.20 0.74 0.54 2.21 1.74 36 Calcium-bicarbonate 

YP-T-6 West End Creek 45 8.4 179 120 43.1 <0.20 17.6 1.94 1.10 56.7 209 Calcium-magnesium-bicarbonate-sulfate 

YP-T-1 Sugar Creek 46 7.7 54.2 56.1 16.5 <0.20 3.09 0.76 2.24 9.00 116 Calcium-magnesium-bicarbonate 

Table Source: Data obtained from Midas Gold 2019 
Table Notes: 
CaCO3 = calcium carbonate. 
Units are milligrams per liter except for pH, which is in standard units. 
Values in the table represent the average of sample results collected between 2012 and 2018. 
Average concentrations for calcium, magnesium, potassium, and sodium represent the dissolved fraction. 
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Figure Source: AECOM 2020 

Figure 3.9-6 Tri-Linear Diagram of Average Major Ion Chemistry for Surface Water 
Assessment Nodes 
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West End Creek stands out as having the most notably different major ion signature among the 
surface water assessment nodes shown on the tri-linear plot. During the baseline period, West 
End Creek surface water exhibited a calcium-magnesium-bicarbonate-sulfate water type. With 
the exception of chloride and sodium, the West End Creek samples also had the highest major 
ion constituent concentrations among the surface water assessment nodes considered, with 
baseline sulfate and TDS concentrations averaging 57 and 209 mg/L, respectively. West End 
Creek sample point YP-T-6 is located downstream of both the upper and lower historical West 
End waste rock dumps; it is therefore possible that the water chemistry at this location has been 
influenced by the waste material, especially where the creek flows directly through the historical 
development rock piles. Mapped metamorphic bedrock in the West End valley (including 
marble, quartzite, and schist) also may affect the stream chemistry, as these rock types locally 
tend to produce higher TDS and alkalinity (SRK 2017). 

Field-measured pH values for the surface water assessment nodes were generally in the range 
of 7 to 8 standard units. The highest average pH (8.4) was observed at West End Creek sample 
location YP-T-6. Elevated baseline pH measurements at this location are likely another indicator 
of the geochemical influence exerted by legacy waste rock material, natural mineralization, and 
the predominance of carbonate bedrock in the West End Creek drainage. Overall, the neutral to 
alkaline pH values observed in streams near the mine site show that the geochemistry of the 
natural mineralized deposits and the legacy mine materials is not conducive to widespread acid 
rock drainage. 

3.9.3.1.1.2 Primary Constituents of Interest (Antimony, Arsenic, 
and Mercury) 

The Surface Water Quality Baseline Study (HDR 2017) showed that most metals analyzed in 
mine site streams occur at concentrations that are below the strictest potentially applicable 
surface water quality standard. Exceptions include antimony, arsenic, and mercury. Naturally 
occurring mineralization and historical mining activity have resulted in surface water quality 
impairments for these constituents (Baldwin and Etheridge 2019). As such, recent surface water 
baseline studies conducted by both Midas Gold and USGS have attempted to characterize 
antimony, arsenic, and mercury concentrations in the Headwaters EFSFSR and Sugar Creek 
sub-watersheds. 

Monitoring by Baldwin and Etheridge (2019) found that antimony in mine site streams primarily 
occurs in the dissolved phase with lower antimony concentrations recorded during high flow 
periods, suggesting a groundwater source. Figure 3.9-7 illustrates the range in dissolved 
antimony concentrations for stream monitoring locations sampled during the Surface Water 
Quality Baseline Study (HDR 2017). Data for seeps in the Meadow Creek, EFSFSR, and Sugar 
Creek valleys also are provided on the figure for comparison. The stream and seep sample 
locations are organized from upstream (left) to downstream (right) on the horizontal axis of the 
figure. Overall, the figure depicts increasing dissolved antimony concentrations from upstream 
to downstream across the mine site. 
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Figure Source: HDR 2017, Figure 4-11 

Figure 3.9-7 Box and Whisker Plots for Average (2012 to 2016) Surface Water Dissolved Antimony Concentrations, 
Organized from Upstream (Left) to Downstream (Right) Across the Mine Site 
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As shown on Figure 3.9-7, average dissolved antimony concentrations are generally below the 
strictest potentially applicable surface water quality standard in the upper EFSFSR drainage. In 
the Meadow Creek drainage, dissolved antimony concentrations are higher, possibly due to 
loading from seeps associated with historical mining materials and/or the presence of natural 
mineralization in adjacent bedrock. The seeps in Meadow Creek valley had the highest 
concentrations of dissolved antimony across the site. Below the confluence with Meadow Creek, 
both the stream and seep sample locations in the middle EFSFSR drainage generally exhibited 
dissolved antimony concentrations above the strictest potentially applicable surface water 
quality standard from Table 3.9-2. Exceptions included tributary sample locations associated 
with Fiddle Creek (YP-T-11 and YP-T-12) and Hennessy Creek (YP-T-41). In the Sugar Creek 
valley, which flows across historically mined areas and natural mineralization, seep samples 
typically contained dissolved antimony above the strictest potentially applicable water quality 
standard, but the surface water dissolved antimony concentrations tended to be lower due to 
dilution of the seep inputs. Below the confluence with Sugar Creek, the average dissolved 
antimony concentration in the EFSFSR at monitoring location YP-SR-2 was found to be 
21.9 micrograms per liter (µg/L), which is above the strictest potentially applicable surface water 
quality standard. This concentration is within the range of average antimony values documented 
at upstream EFSFSR assessment nodes YP-SR-4, YP-SR-6, YP-SR-8, and YP-SR-10 
(Table 3.9-5). 

Up to 96 percent of arsenic in the mine site drainages occurs in the dissolved phase, suggesting 
a groundwater source similar to antimony (Baldwin and Etheridge 2019). Figure 3.9-8 illustrates 
the trend in dissolved arsenic concentrations for stream and seep monitoring locations sampled 
during the Surface Water Quality Baseline Study (HDR 2017). Overall, the dissolved arsenic 
concentration data exhibit an increasing concentration trend from upstream to downstream 
across the mine site. 

As shown on Figure 3.9-8, average dissolved arsenic concentrations are generally below the 
strictest potentially applicable surface water quality standard in the upper EFSFSR drainage. In 
the Meadow Creek drainage, dissolved arsenic concentrations increase where Meadow Creek 
flows past the SODA and former smelter site, presumably due to inputs from seeps and 
groundwater influenced by historical mining materials. The seeps in Meadow Creek valley had 
the highest concentrations of dissolved arsenic across the site. Below the confluence with 
Meadow Creek, both the stream and seep sample locations in the middle EFSFSR drainage 
generally exhibited dissolved arsenic concentrations above the strictest potentially applicable 
surface water quality standard. Exceptions included tributary sample locations associated with 
Fiddle Creek (YP-T-11) and Hennessy Creek (YP-T-41), both of which drain less mineralized 
areas. In the Sugar Creek valley, the seep samples typically contained dissolved arsenic above 
the strictest potentially applicable surface water quality standard, but the surface water 
dissolved arsenic concentrations tended to be lower. Below the confluence with Sugar Creek, 
the average dissolved arsenic concentration in the EFSFSR at monitoring location YP-SR-2 was 
found to be 44.5 µg/L, which is above the strictest potentially applicable surface water quality 
standard. 
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Based on data from the 10 surface water assessment nodes (Table 3.9-4), the average 
dissolved mercury concentration measured during the baseline study was calculated to range 
from 4 to 56 percent of the average total mercury concentration (HDR 2017). This finding 
illustrates that, in contrast to antimony and arsenic, mercury primarily occurs in the particulate 
phase. The association with particles indicates that mercury is derived from erosion and/or 
resuspension of surface material, rather than groundwater (Baldwin and Etheridge 2019).  

The mean total mercury concentrations for streams and seeps across the mine site are 
presented on Figure 3.9-9. The figure shows that average total mercury concentrations were 
generally below the water quality standard at most of the surface water sampling locations. 
However, many of the seep sample locations in the Meadow Creek, Middle EFSFSR, and Sugar 
Creek drainages exceeded the regulatory criterion. In contrast, a similar plot for dissolved 
mercury (Figure 3.9-10) shows that the mean dissolved mercury concentration is below the 
Idaho surface water quality standard for total recoverable mercury at the majority of locations 
sampled, further supporting the notion that much of the mercury in the mine site area is 
associated with particulates. 

The surface water assessment nodes YP-SR-10 (EFSFSR below Meadow Creek), YP-SR-4 
(EFSFSR below YPP), and YP-T-1 (Sugar Creek above EFSFSR) closely correspond to sample 
locations EF2, EF3, and Sugar Creek monitored by the USGS (Baldwin and Etheridge 2019). A 
side-by-side comparison of average dissolved antimony, dissolved arsenic, and dissolved and 
total mercury concentrations for these sites is presented in Table 3.9-4. Data used to calculate 
the averages shown in the table were collected between 2011 and 2017 for the USGS locations 
and 2012 to 2018 for the Midas Gold sample points. Overall, the average dissolved antimony 
and arsenic concentrations from the two studies are in good agreement, with relative percent 
difference values between the means of 1.8 to 11.3 percent. Greater variability is evident 
between the dissolved and total mercury sample averages. The variability in mercury results 
may be attributable to the generally low concentration values, differing amounts of particulate 
matter in the total mercury samples, laboratory protocol differences between the two studies, or 
different runoff conditions in the non-overlapping years sampled (2011 and 2018). 

Temporal variations in antimony, arsenic, and mercury concentrations can be correlated to daily 
mean stream flow (Baldwin and Etheridge 2019). A representative trend plot is provided on 
Figure 3.9-11 for downstream sampling location YP-SR-4 on the EFSFSR below Yellow Pine 
pit. The figure shows that total and dissolved antimony and arsenic concentrations are inversely 
correlated to streamflow and tend to be higher during low flow conditions. These findings 
indicate that groundwater inflows are likely the main source contributing to surface water 
antimony and arsenic concentrations at the mine site. The highest concentrations of arsenic are 
consistently observed during the July to March low flow period. For antimony, the highest 
concentrations occur near the end of the low flow period as streamflow is beginning to rise 
during the first flush of spring snowmelt. This first flush phenomenon has been observed at 
other mine sites and is attributable to the dissolution of soluble salts and the flushing of water 
concentrated by evaporation (Nordstrom 2009).  
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Figure Source: HDR 2017, Figure 4-13 

Figure 3.9-8 Box and Whisker Plots for Average (2012 to 2016) Surface Water Dissolved Arsenic Concentrations, 
Organized from Upstream (Left) to Downstream (Right) Across the Mine Site 
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Table 3.9-4 Comparison of Average Baseline Concentrations between Midas Gold and USGS Sample Locations 

Sample 
Location YP-SR-10 EF2 

% 
Difference YP-SR-4 EF3 

% 
Difference YP-T-1 

Sugar 
Creek 

% 
Difference 

Data 
Source 

Midas 
Gold USGS --- 

Midas 
Gold USGS --- 

Midas 
Gold USGS --- 

No. 
Samples 45 28 - 40 --- 45 31 - 39 --- 46 35 - 38 --- 

Antimony, 
diss 12.2 10.9 11.3 31.0 27.9 10.5 3.41 3.35 1.8 

Arsenic, 
diss 24.6 23.7 3.7 63.0 56.5 10.9 13.0 12.1 7.2 

Mercury, 
diss 0.003 0.004 46.2 0.002 0.004 50.0 0.007 0.014 61.7 

Mercury, 
total 0.006 0.017 95.7 0.006 0.008 28.6 0.159 1.19 152.9 

Table Source: Baldwin and Etheridge 2019; Midas Gold 2019 
Table Notes: 
USGS = United States Geological Survey. 
Concentration units are in micrograms per liter. 
Values in the table represent the average of sample results collected between 2012 and 2018 for Midas Gold samples, and between 2011 and 2017 for USGS 
samples. 
 



3 AFFECTED ENVIRONMENT 
3.9 SURFACE WATER AND GROUNDWATER QUALITY 

Stibnite Gold Project Draft Environmental Impact Statement 3.9-28 

 

Figure Source: HDR 2017, Figure 4-14 

Figure 3.9-9 Box and Whisker Plots for Average (2012 to 2016) Surface Water Total Mercury Concentrations, Organized 
from Upstream (Left) to Downstream (Right) Across the Mine Site 
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Figure Source: HDR 2017, Figure 4-15 
Figure Notes:  
The surface water quality standard used for comparison on the figure is for total recoverable mercury. 

Figure 3.9-10 Box and Whisker Plots for Average (2012 to 2016) Surface Water Dissolved Mercury Concentrations, 
Organized from Upstream (Left) to Downstream (Right) Across the Mine Site 
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Figure Source: HDR 2017, Figure 4-22 

Figure 3.9-11 Comparison of Average Daily Flow Rates and Constituent of Interest Concentrations at YP-SR-4 – April 2012 
through February 2016 
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Conversely, mercury concentrations are positively correlated to streamflow, with the highest 
total mercury concentrations occurring during high flow conditions. This relationship indicates 
that mercury is derived from erosion and resuspension of surface material (Baldwin and 
Etheridge 2019).  

3.9.3.1.1.3 Secondary Constituents of Interest 
Other constituents that occur in mine development rock or may be used in ore processing 
include aluminum, cadmium, copper, total cyanide, iron, lead, manganese, selenium, thallium, 
and zinc. Baseline concentrations of these constituents measured at the 10 surface water 
assessment nodes are provided in Table 3.9-5. The table also includes the minimum and 
maximum concentrations measured for each constituent to illustrate the range of values 
reported during the baseline study. 

3.9.3.1.1.4 Methylmercury 
Methylmercury (MeHg) also was sampled by HDR as part of the Surface Water Quality Baseline 
Study (HDR 2017), with additional sampling performed in 2017 and 2018 (Midas Gold 2019). 
Sample results for the 10 surface water assessment nodes are provided in Table 3.9-6. Each 
assessment node was sampled for MeHg 26 to 27 times between 2012 and 2018, with 
approximately 90 percent of the sample results reported below the method detection limit 
(<0.1 nanograms per liter [ng/L]). The range of observed MeHg values varied between a 
minimum of <0.1 ng/L (all sites) to a maximum of 0.64 ng/L (Sugar Creek). Mean MeHg values 
(calculated using the method detection limit for non-detect results) were at or just above the 
0.1 ng/L detection limit. 

To provide context for the mine site MeHg values, the baseline concentration ranges in 
Table 3.9-6 were compared to summary statistics from a USGS study of MeHg in U.S. streams 
(USGS 2009). In this study, the USGS found no statistical difference in surface water MeHg 
concentrations between previously mined and unmined stream basins. Stream MeHg 
concentrations across all sites sampled during the study were found to range from <0.010 ng/L 
to 4.11 ng/L, with a mean concentration of 0.19 ng/L. In most cases, the maximum MeHg 
concentrations observed in the mine site assessment nodes were less than this nationwide 
average. Exceptions include the EFSFSR at YP-SR-6 (maximum concentration of 0.20 ng/L), 
Fiddle Creek (maximum concentration of 0.35 ng/L), and Sugar Creek (maximum concentration 
of 0.64 ng/L). However, even at Sugar Creek, which has a well-documented upstream source of 
mercury from the former Cinnabar Mine, MeHg was not detected in 67 percent of the samples 
collected. The range of results from the Surface Water Quality Baseline Study (HDR 2017) and 
subsequent sampling suggests that MeHg concentrations in mine site streams are not 
appreciably different from those reported by the USGS nationwide study, and that historical 
mining activity in the analysis area has not increased MeHg concentrations above those 
observed at similar reference locations throughout the U.S. 

This finding is important because MeHg is present at elevated concentrations in several mine 
site seeps, as summarized in Table 3.9-7. The calculated means for the seep samples range 
from <0.1 ng/L at YP-S-3 to 0.93 ng/L at YP-S-5. Maximum MeHg values for the seeps also 
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tend to be higher, reaching 6.6 ng/L at the Smelter Flats Seep (YP-S-5). Despite these relatively 
high concentrations, the mine site seeps do not appear to significantly influence surface water 
MeHg levels, either due to the low seep flow rates or localized degradation of MeHg around the 
seeps. 

3.9.3.1.1.5 Temperature 
Stream temperature criteria have been established for chinook salmon, steelhead, and bull trout 
in the Payette National Forest Land and Resource Management Plan as amended (Forest 
Service 2003). IDEQ also has published thermal criteria for salmonid species that vary based on 
the aquatic life classification of a water body (e.g., warm water aquatic life, cold water aquatic 
life, salmonid spawning, etc.) (IDEQ 2019). The IDEQ standards include requirements for 
Maximum Daily Maximum Temperature, Maximum Weekly Maximum Temperature, and 
Maximum Daily Average Temperature. These standards have been promulgated to protect 
aquatic life uses, and are tabulated and discussed further in Section 3.12, Fish Resources and 
Fish Habitat. 

Establishing existing surface water temperature conditions at the mine site was important to 
provide a baseline dataset for comparing future temperature changes caused by the action 
alternatives. Two methods for establishing baseline temperatures were used: monthly grab 
samples and 15-minute temperature measurements. Temperature ranges from both datasets 
are discussed below; however, the 15-minute temperature measurements are believed to 
provide a more accurate representation of diurnal temperature variability for comparison to 
thermal criteria.  

A summary of monthly grab sampling temperature statistics is provided in Table 3.9-8 for the 
surface water assessment nodes. The data and statistics shown in the table were compiled from 
the Surface Water Quality Baseline Study (HDR 2017). A review of the monthly temperature 
statistics indicates that summer monthly stream temperatures are typically highest in July and 
August, with July temperatures ranging from a low of 6.8 degrees Celsius (approximately 
44 degrees Fahrenheit) at YP-T-6 to a high of 17.8 degrees Celsius (approximately 64 degrees 
Fahrenheit) at YP-SR-6. Average monthly fall temperatures are highest in September, ranging 
from 6.7 degrees Celsius (approximately 44 degrees Fahrenheit) at YP-T-6 to 12.7 degrees 
Celsius (approximately 55 degrees Fahrenheit) at YP-T-22. 

For comparison to the monthly statistics, a graphical depiction of 15-minute temperature 
measurements is provided for the two-week periods centered on August 1 (Figure 3.9-12) and 
September 21 (Figure 3.9-13). These dates approximately coincide with the average timing of 
maximum summer and fall stream temperatures in the mine site area.  
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Table 3.9-5 Average, Minimum, and Maximum Measured Constituent Concentrations for Surface Water Assessment Nodes 

Sampling 
Point 

Stream 

Aluminum  
(µg/L) 

Ammonia, as 
Nitrogen 

(mg/L) 

Antimony  
(µg/L) 

Arsenic  
(µg/L) 

Cadmium 
(µg/L) 

Copper  
(µg/L) 

Cyanide, 
Total 
(mg/L) 

Iron  
(µg/L) 

Lead  
(µg/L) 

Manganese  
(µg/L) 

Mercury, Total 
(ng/L) 

Mercury, 
Dissolved (ng/L) 

Nitrate+Nitrite as 
Nitrogen (mg/l) 

Selenium 
(µg/L) 

Thallium 
(µg/L) 

Zinc  
(µg/L) 

Avg Min Max Avg Min Max Avg Min Max Avg Min Max Range Avg Min Max Range Avg Min Max Range Avg Min Max Avg Min Max Avg Min Max Avg Min Max Range Range Avg Min Max 

YP-T-27 Meadow 
Creek 

12.0 4.2 25.3 NC <0.05 0.053 6.10 2.04 16.9 34.8 11.8 60.7 <0.02 0.3 0.1 0.7 <0.0027 - 
0.0104 

63.3 <20 124 <0.04 25.6 4.5 42.7 2.5 <1 11.8 1.5 <0.6 3.8 NC <0.05 0.091 < 1 <0.04 1.7 <0.5 3.0 

YP-T-22 Meadow 
Creek 

12.2 3.6 57.7 NC <0.05 0.062 8.12 2.4 35.8 34.4 13.6 56.8 <0.02 0.3 0.1 1 <0.0027 69.9 21 149 <0.02 
- 0.04 

23.4 5.7 39.0 15.6 1.3 404 1.7 <0.7 4 NC <0.05 0.095 <1 <0.04 1.7 <0.5 3.3 

YP-SR-
10 

EFSFSR 9.4 3.0 32.2 NC <0.05 0.084 12.2 3.93 47.1 24.6 8.6 41.4 <0.02 0.2 <0.1 0.5 <0.0027 39.7 <20 84 <0.04 
- 0.06 

13.1 3.1 21 6.1 2.0 31.5 2.5 <1 5.7 NC <0.05 0.063 <1 <0.04 1.4 <0.5 
2.5 

YP-SR-8 EFSFSR 9.4 3.1 25.6 NC <0.05 0.065 16.9 5.7 61.8 28.1 12.3 48.7 <0.02 - 
0.27 

0.3 0.1 2.6 <0.0027 - 
0.0104 

34.5 <20 59 <0.03 
- 0.06 

11.3 3.6 18.9 6.0 1.6 20.1 2.4 <0.5 5 NC <0.05 0.080 <1 <0.02 - 
0.04 

1.5 <0.5 4.1 

YP-SR-6 EFSFSR 9.8 2.6 41 NC <0.05 <0.05 19.3 6.37 46.9 30.6 12.6 41.4 <0.02 0.2 0.1 0.5 <0.0027 35.4 22 54 <0.02 
- 0.04 

8.5 3.5 15.4 5.6 1.9 24.7 2.4 1.4 4.7 NC <0.05 0.066 <1 <0.04 1.6 <0.5 3.0 

YP-SR-4 EFSFSR 11.9 2.5 33.9 NC <0.05 0.191 31.0 10.4 62.0 63.0 20.8 105 <0.02 0.3 0.1 0.6 <0.0027 65.3 24 187 <0.02 
- 0.04 

20.4 5.7 50.6 5.9 <0.5 32.7 2.4 1.3 4.5 NC <0.05 0.061 <1 <0.02 - 
0.04 

1.4 <0.5 2.4 

YP-SR-2 EFSFSR 14.0 2.2 111 NC <0.05 0.09 21.9 6.79 38.2 44.5 14.7 71.1 <0.02 - 
0.03 

0.2 0.1 0.6 <0.0027 40.5 <21 160 <0.02 
- 0.04 

11.1 3.4 25.8 41.3 3.1 395 5.7 1.7 29.5 NC <0.05 0.114 <1 <0.02 - 
0.04 

1.3 <0.5 3.0 

YP-T-11 Fiddle 
Creek 

15.7 4.4 45.6 NC <0.05 <0.05 0.56 0.23 1.09 1.6 0.5 2.9 <0.02 0.2 <0.1 0.6 <0.0027 - 
0.0128 

22.3 <14 40.2 <0.02 
- 0.03 

1.1 <1.1 1.6 3.3 <1.0 13.9 1.8 <0.1 4.2 NC <0.05 0.082 <1 <0.04 1.6 <0.5 2.0 

YP-T-6 West End 
Creek 

4.0 3.0 6.3 NC <0.05 <0.05 10.5 5.72 13.0 79.6 45 97.3 <0.02 0.3 <0.1 0.9 <0.0027 NC <21 <21 <0.02 
- 0.06 

NC <1.1 <1.1 7.8 5.1 18.1 4.2 3.0 8.9 0.448 0.147 0.770 <1 <0.04 1.6 <0.6 2.5 

YP-T-1 Sugar 
Creek 

9.0 2.0 80.2 NC <0.05 <0.05 3.41 1.25 8.64 13.0 6.5 22.4 <0.02 - 
0.32 

8.5 0.1 342 <0.0027 21.4 <21 39 <0.02 
- 19.3 

1.3 <1.1 4 159 9.6 2380 7.4 1.6 14.2 NC <0.05 0.061 <1 <0.02 - 
0.04 

6.8 <0.6 234 

Table Source: Data obtained from Midas Gold 2019 
Table Notes: 
µg/L = micrograms per liter; mg/L = milligrams per liter; ng/L = nanograms per liter. 
Avg/Min/Max = sample average, minimum, and maximum. 
NC = average value not calculated due to the high percentage of non-detect results. 
Values represent the dissolved fraction unless otherwise noted. 
Values in the table represent the average of sample results collected between 2012 and 2018. A range of values is provided for sample populations where most results were non-detect. 
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Table 3.9-6 Baseline Methylmercury Concentrations for Surface Water 
Assessment/Prediction Nodes 

Sampling 
Point 

Stream 
No. 

Samples 
Percent Non-

Detects 
Average 

MeHg (ng/L) 
Min MeHg 

(ng/L) 
Max MeHg 

(ng/L) 

YP-T-27 Meadow Creek 26 96 <0.1 <0.1 0.13 

YP-T-22 Meadow Creek 26 89 0.11 <0.1 0.18 

YP-SR-10 EFSFSR 26 89 <0.1 <0.1 0.17 

YP-SR-8 EFSFSR 26 100 <0.1 <0.1 <0.1 

YP-SR-6 EFSFSR 26 92 <0.1 <0.1 0.20 

YP-SR-4 EFSFSR 26 96 <0.1 <0.1 0.11 

YP-SR-2 EFSFSR 26 81 <0.1 <0.1 0.15 

YP-T-11 Fiddle Creek 26 89 0.11 <0.1 0.35 

YP-T-6 West End Creek 27 96 <0.1 <0.1 <0.1 

YP-T-1 Sugar Creek 27 67 0.14 <0.1 0.64 

Table Source: Data obtained from Midas Gold 2019 
Table Notes: 
MeHg = methylmercury.  
ng/L = nanograms per liter.  
Min = sample minimum.  
Max = sample maximum. 
Values in the table were compiled from sample results collected between 2012 and 2018. 
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Table 3.9-7 Methylmercury Concentrations at Seep Sampling Locations 

Seep 
Location 

Description 
No. 

Samples 
Percent Non- 

Detects 
Mean MeHg 

(ng/L) 
Max MeHg 

(ng/L) 
MeHg Standard 
Deviation (ng/L) 

YP-S-2 Fault seep above workings 7 14 0.18 0.35 0.09 

YP-S-3 Garnet Pit Seep 20 85 <0.1 0.1 0.01 

YP-S-5 Smelter Flats Seep 8 75 0.93 6.6 2.29 

YP-S-6 Adjacent to Keyway Marsh 20 30 0.30 1.0 0.23 

YP-S-7 East side of SODA berm, adjacent to large 
marsh east of SODA on Hangar Flats 

23 57 0.16 0.6 0.13 

YP-S-8 East side of SODA berm, adjacent to large 
marsh east of SODA on Hangar Flats 

24 88 0.35 5.9 1.18 

YP-S-10 Keyway Marsh outlet 25 80 0.11 0.2 0.03 

YP-AS-7 The Meadow Creek Mine adit seep 15 33 0.32 1.6 0.41 

YP-T-23a Heap leach seep southwest corner of the 
heap leach pile on Hangar Flats 

13 85 0.12 0.3 0.06 

Table Source: Midas Gold 2019  
Table Notes: 
ng/L = nanograms per liter.  
MeHg = methylmercury. 
SODA = spent heap leach ore disposal area. 
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Table 3.9-8 Summary of Average, Minimum, and Maximum Monthly Water Temperatures for the Surface Water Assessment Nodes 

Assessment 
Node 

Temperature (oC) 

YP-T-27 

(n=35) 

YP-T-22 

(n=35) 

YP-SR-10 

(n=35) 

YP-SR-8 

(n=35) 

YP-T-11 

(n=35) 

YP-SR-6 

(n=35) 

YP-T-6 

(n=34) 

YP-T-1 

(n=35) 

YP-SR-4 

(n=35) 

YP-SR-2 

(n=35) 

Month Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max 

January - 0.45 - - 0.35 - - 0.8 - - 1.1 - - 0.45 - - 1.05 - - 1.85 - - 0.45 - - 0.95 - - 0.75 - 

February 0.1 0.425 1.1 0 0.825 2.8 0.1 0.25 0.5 0 0.475 1.3 0 0.4 0.9 0 0.375 0.6 2.1 2.775 3.2 0.2 0.875 1.8 0.3 0.7 1.6 0.1 0.475 1.2 

March - 0.25 - - 1.4 - - 2.15 - - 1.95 - - 0.75 - - 0.25 - - 2.7 - - 1.15 - - 1.9 - - 1.6 - 

April 1.5 1.567 1.7 1.9 2.467 2.9 1.1 2.967 5.2 0.5 2.767 4.7 1.9 1.933 2 2.2 2.533 2.7 - 2.75 - 2.5 3.367 4.3 2.8 3 3.2 3.3 3.833 4.3 

May 4 5.525 6.4 4.7 6.7 7.5 2.8 4.125 6.7 3.2 5.775 10.3 2.4 3.25 4.3 3.9 4.95 6.3 4.9 5.175 5.8 4.8 6.225 8.6 4.5 4.8 5.2 5.1 6.15 6.8 

June 6.2 7.767 9 6.5 7.4 9 7.2 8.2 9 7.5 8.833 10.7 4.1 6.667 9.4 4.8 8 11.7 5.4 7.033 7.9 5.5 8.7 10.6 5.5 7.933 10.3 5.4 8.933 11.2 

July 10 12.37 14.5 13.5 15.6 16.8 8 11.53 13.7 8.6 12.87 16.2 9.2 10.53 11.9 8 11.87 17.8 6.8 8.367 10.2 11.1 13.1 14.6 12.7 15.03 16.8 10.8 13.63 17.4 

August 9.2 13.45 16.4 13.3 16.27 17.4 9.5 12.88 15.8 7 8.325 10.2 8 9.75 11 7.9 9.4 12.5 6.7 7.425 7.8 11.3 12.52 13.8 12.5 13.58 14.5 11.5 13.58 15.1 

September - 10.3 - - 12.65 - - 12 - - 10.8 - - 9.05 - - 7.8 - - 6.65 - - 8.9 - - 11.1 - - 11.4 - 

October - 6.1 - - 7.8 - - 3.8 - - 3.15 - - 3.6 - - 4.05 - - 3.75 - - 2.4 - - 7 - - 6.6 - 

November 0 1.925 4.7 0 2.575 4.6 0.1 1.8 4.3 0 1.975 4.6 0 2.075 4.4 0.6 1.825 3.8 3 4.15 5 0.3 2.4 3.9 0.8 2.55 4.2 1 2.725 4.1 

December - 0.7 - - 0.05 - - 0.4 - - 0.25 - - 0.8 - - 0.15 - - 1.45 - - 0.1 - - 0.35 - - 0.1 - 

Table Source: HDR 2017  
Table Notes: 
Where sample number is < 3, only average values are reported. 
- = No monitoring data available. 
°C = degrees Celsius.  
Min = minimum. 
Max = maximum. 
  



3 AFFECTED ENVIRONMENT 
3.9 SURFACE WATER AND GROUNDWATER QUALITY 

Stibnite Gold Project Draft Environmental Impact Statement 3.9-38 

 

This page intentionally left blank 

 



3 AFFECTED ENVIRONMENT 
3.9 SURFACE WATER AND GROUNDWATER QUALITY 

Stibnite Gold Project Draft Environmental Impact Statement 3.9-39 

 

Figure Source: Brown and Caldwell 2018b 

Figure 3.9-12 15-Minute Temperature Data (Centered on August 1) Measured by USGS and MWH in the Study Area 
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Figure Source: Brown and Caldwell 2018b 

Figure 3.9-13 15-Minute Temperature Data (Centered on September 21) Measured by USGS and MWH in the Study Area 
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The 15-minute temperature data used in the water quality evaluation spans a period of record 
extending from 2012 through 2017. During this timeframe, 2016 was found to be the year with 
the warmest summer stream temperatures (Figure 3.9-12). The maximum summer 
temperatures in 2016 occurred on July 29, slightly before the average date of August 1. 
Observed conditions during the weekly periods immediately before and after July 29, 2016, 
therefore represent the period of low-flow, maximum weekly summer temperatures. The range 
of observed temperatures across the mine site during this two-week period in 2016 was 7.2 to 
19.6 degrees Celsius (approximately 45 to 67 degrees Fahrenheit) (Brown and Caldwell 2018b).  

During the fall period, maximum stream temperatures were observed two years earlier in 2014 
(Figure 3.9-13). The maximum daily fall temperature in 2014 occurred on September 24, 
slightly after the average date of September 21. Observed conditions during the weekly period 
immediately before and after September 24, 2014, therefore represent the period of low-flow, 
maximum weekly fall temperatures. The range of observed temperatures during this fall period 
was 6.6 to 15.7 degrees Celsius (approximately 44 to 60 degrees Fahrenheit) (Brown and 
Caldwell 2018b). Overall, these weekly summer and fall values offer a better representation of 
the low flow, maximum seasonal temperatures than the monthly data, and therefore provide a 
better baseline for comparison to thermal criteria and future predicted temperature increases. 

3.9.3.1.1.6 Sediment Content 
Wildfires have burned much of the forested area at the mine site and vicinity, resulting in 
erosion from the burned areas. In addition, the failure of a water dam on East Fork Meadow 
Creek in 1965 caused extensive erosion both upstream and downstream of the former dam, 
with deposition of eroded sediment in Meadow Creek and transport of sediment into the 
EFSFSR continuing to occur. 

The ongoing erosion and sediment transport affect the turbidity and TSS content of surface 
water. The dynamics and relationships between turbidity and TSS are functions of watershed- 
specific factors; but in general, the more TSS in the water, the murkier it seems and the higher 
the turbidity. Table 3.9-9 and Table 3.9-10 provide the TSS (in mg/L) and turbidity (in 
Nephelometric Turbidity Units), respectively, for the 10 surface water assessment nodes. As 
shown in the tables, while concentrations of TSS and turbidity are typically low during some 
months under existing conditions, seasonal variations occur, and concentrations reach 
moderate to high levels during high flow periods. 

An overview of sediment transport at the mine site also is provided in Etheridge (2015). This 
study found that much of the sediment entering the EFSFSR was derived from Sugar Creek, 
Meadow Creek, and East Fork Meadow Creek (i.e., Blowout Creek). The Meadow Creek reach 
contributes more sediment than Sugar Creek, but most of the sediment load discharged from 
the Meadow Creek reach is deposited in the Yellow Pine pit (Etheridge 2015). Load modeling by 
Etheridge (2015) also showed that about 90 percent of coarse-grained sediment derived from 
upgradient is deposited in the Yellow Pine pit, but over 80 percent of the fine-grained sediment 
(<0.0625 millimeter in diameter) entering the pit passes through and is transported downstream. 
Thus, the Yellow Pine pit is an effective sediment trap for coarse-grained particles but does not 
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have a long enough residence time to deposit the vast majority of the fine-grained sediment 
load. 

3.9.3.1.1.7 Organic Carbon 
No samples were analyzed for organic carbon during the Surface Water Quality Baseline Study 
(HDR 2017). However, a previous study by Holloway et al. (2017) found relatively low dissolved 
organic carbon concentrations (1.1 to 1.7 mg/L) in the EFSFSR, Meadow Creek, and Sugar 
Creek. The dissolved organic carbon concentrations in a watershed can be correlated to 
vegetation density, vegetation type, and soil composition, with higher vegetation densities and 
organic-rich soils resulting in higher levels of organic carbon (Camino-Serrano et al. 2014; 
Larsen et al. 2011; Mzobe et al. 2018). Thus, dissolved organic carbon concentrations are 
expected to be low in the mountainous mine site drainage area containing poorly developed 
mineral soils and sparse vegetation. 

3.9.3.1.1.8 Impaired Waterbodies 
The federal CWA requires states to prepare a report listing the current condition of all state 
waters and identifying streams that are impaired because they do not meet their designated 
beneficial uses. IDEQ’s 2016 Integrated Report (IDEQ 2018) provides the Section 305(b) list 
(condition of state waters) and the Section 303(d) list of impaired waters in the State of Idaho. 
Stream segments identified on the Section 303(d) list are classified as Category 5 waters, 
defined as waters that do not meet applicable water quality standards for one or more beneficial 
uses due to one or more pollutants. 

Based on data from the 2016 Integrated Report, all inventoried waterbodies at the mine site are 
classified as Category 5 impaired waters except for West End Creek (which is a Category 2 
stream that fully supports its designated uses). A summary of the current designated beneficial 
uses and causes of impairment for the impaired waterbodies at the mine site is provided in 
Table 3.9-11. The causes for listing are associated with arsenic, with the EFSFSR also being 
listed for antimony (downstream of Meadow Creek), and Sugar Creek also being listed for 
mercury. The listed constituents are similar to the constituents of interest identified in the 
Surface Water Quality Baseline Study (HDR 2017). 
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Table 3.9-9 Summary of Baseline Total Suspended Solids for Surface Water Assessment/Prediction Nodes 

Assessment Node 

Total Suspended Solids (mg/L) 

YP-T-27 

(n=35) 

YP-T-22 

(n=35) 

YP-SR-10 

(n=35) 

YP-SR-8 

(n=35) 

YP-T-11 

(n=35) 

YP-SR-6 

(n=35) 

YP-T-6 

(n=34) 

YP-T-1 

(n=35) 

YP-SR-4 

(n=35) 

YP-SR-2 

(n=35) 

Month Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max 

January - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - 

February 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

March - 5 - - 6.5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - 

April 5 5.167 5.5 5 9.167 17.5 5 8.333 13.5 5 7.5 9.5 5 5 5 5 5.5 6 - 5 - 5 6.5 9.5 5 7.833 13.5 5 5.5 6.5 

May 5 6.5 8 8 27.38 73.5 5 8.25 16 5 9.875 24.5 5 12.25 34 5 7.875 13.5 5 5.25 6 5 17.62 33.5 5 5.5 7 5 6.875 10 

June 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

July 5 5 5 5 5 5 5 5.667 7 5 5.833 7.5 5 5 5 5 6 8 5 15.5 36.5 5 5 5 5 6.833 10.5 5 5 5 

August 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 11.25 30 5 5 5 5 5 5 

September - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - 

October - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - 

November 5 5 5 5 5 5 5 5 5 5 6.25 10 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

December - 5 - - 17.75 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - - 5 - 

Table Source: HDR 2017  
Table Notes: 
Where sample number is <3, only average values are reported. 
- = No monitoring data available.  
mg/L = milligrams per liter. 
Min = minimum. 
Max = maximum. 
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Table 3.9-10 Summary of Baseline Turbidity for Surface Water Assessment/Prediction Nodes 

Assessment Node 

Turbidity (NTU) 

YP-T-27 
(n=35) 

YP-T-22 
(n=35) 

YP-SR-10 
(n=35) 

YP-SR-8 
(n=35) 

YP-T-11 
(n=35) 

YP-SR-6 
(n=35) 

YP-T-6 
(n=34) 

YP-T-1 
(n=35) 

YP-SR-4 
(n=35) 

YP-SR-2 
(n=35) 

Month Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max 

January - 3.6 - - 6.65 - - 2.8 - - 2.55 - - 3.1 - - 3.3 - - 4.1 - - 3.15 - - 3.1 - - 2.2 - 

February 0 1.3 2.8 0.5 2.275 3.1 0 1.4 2.3 0 0.925 2.1 0 1.85 4.2 0 2.925 8.1 2.7 5.875 13 0 1.925 5.6 0 2.85 5.9 0 1.7 3.1 

March - 2.85 - - 4.9 - - 2.2 - - 2.2 - - 2.25 - - 2.35 - - 2.15 - - 2.6 - - 2.6 - - 2.95 - 

April 1.6 4.6 9 2.8 10.9 25 2.1 8.9 18 3.5 7.367 11 3 6.867 12 4.4 13.73 30 - 1.7 - 4.3 10.1 19 6.1 18.17 41 5.1 15.37 27 

May 2.8 4.25 5.5 4.9 23.88 70 2.6 5.875 8.2 3 5.95 8.7 3.8 6.45 13.1 4 16.58 50 1.7 4.325 5.5 4.7 14.92 22 5.4 9.1 16 2.9 6.4 10 

June 1.1 5.033 12 1.7 4.4 8.8 0.4 1.633 2.5 1.2 3.2 6.2 0.1 2.2 4 0.4 3.4 5.6 1.3 2.033 3.2 1.3 2.133 2.9 0.6 2.467 3.6 2.4 3.067 4 

July 0 1.133 1.8 0 1.167 2.1 0.5 1.9 2.8 0.5 1.967 2.7 0.8 1.633 2.5 2.1 2.967 3.9 1.1 3.233 6.5 1.4 2 2.8 1.9 10.4 27 0.3 2.633 6.4 

August 0 1.275 3.3 0 1.375 2.6 0 0.925 2.1 0.4 1.2 2.6 0.4 1.325 1.7 0.5 1.225 2.3 0.3 1.575 2.3 0 0.65 2.6 1.1 1.7 2.6 0.1 0.875 1.9 

September - 1.55 - - 1.25 - - 1.85 - - 1.95 - - 1.25 - - 3.05 - - 1.75 - - 0.75 - - 2.45 - - 1.95 - 

October - 2.2 - - 2.35 - - 3.2 - - 2.05 - - 1.3 - - 1.9 - - 6.95 - 2.2 - - - 2.85 - - 2.15 - 

November 1.2 2.275 3.1 1.3 2.75 5.3 0.6 1.85 3.1 0.6 2.775 5.5 1.5 1.95 3.2 1.7 3.45 4.6 2.1 2.625 3.2 0.4 1.45 2.4 2 3.575 5.6 0.3 2.525 4.6 

December - 3.05 - - 8.65 - - 2.5 - - 2.85 - - 2.6 - - 3.5 - - 3.65 - 3.3 - - - 3.7 - - 2.7 - 

Table Source: HDR 2017  
Table Notes: 
NTU = Nephelometric Turbidity Units. 
Where sample number is <3, only average values are reported. 
- = No monitoring data available.  
Min = minimum. 
Max = maximum. 
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Table 3.9-11 IDEQ Designated Beneficial Uses and Waterbody Status at the Mine Site 

NHD Waterbody1 
Beneficial 

Uses2 
IDEQ Status2 

Cause of 
Impairment2 

IDEQ 
Category2 

East Fork South Fork 
Salmon River 3rd 
order 

COLD, DWS, SCR, 
SS 

Not supporting DWS 
and SCR 

Antimony (DWS), 
arsenic (DWS, SCR) 

303(d) listed 
Category 5 

East Fork South Fork 
Salmon River 1st 
and 2nd order 

COLD, DWS, PCR, 
SCR, SS 

Not supporting DWS 
and SCR 

Arsenic 303(d) listed 
Category 5 

Unnamed tributary to 
EFSFSR (Rabbit 
Creek) 

COLD, DWS, PCR, 
SCR, SS 

Not supporting DWS 
and SCR 

Arsenic 303(d) listed 
Category 5 

Meadow Creek COLD, DWS, PCR, 
SCR, SS 

Not supporting DWS 
and SCR 

Arsenic 303(d) listed 
Category 5 

Garnet Creek COLD, DWS, PCR, 
SCR, SS 

Not supporting DWS 
and SCR 

Arsenic 303(d) listed 
Category 5 

Fiddle Creek COLD, DWS, PCR, 
SCR, SS 

Not supporting DWS 
and SCR 

Arsenic 303(d) listed 
Category 5 

Midnight Creek COLD, DWS, PCR, 
SCR, SS 

Not supporting DWS 
and SCR 

Arsenic 303(d) listed 
Category 5 

Unnamed tributary to 
EFSFSR 
(Hennessy Creek) 

COLD, DWS, PCR, 
SCR, SS 

Not supporting DWS 
and SCR 

Arsenic 303(d) listed 
Category 5 

West End Creek COLD, SCR, SS Fully supporting - Category 2 

Sugar Creek (3rd 
order Cane Creek to 
mouth) 

COLD, PCR, SCR, 
SS 

Not supporting 
COLD and SCR 

Arsenic (SCR), 
mercury (COLD) 

303(d) listed 
Category 5 

Table Source: Brown and Caldwell 2017  
Table Notes: 
1 National Hydrography Dataset (NHD) waterbody Proper Name. Parenthesized names are unofficial but locally 

common names included for clarity. 
2 Status and causes from 2016 Integrated Report (IDEQ 2018). COLD = cold water communities; SS = salmonid 

spawning; PCR = primary contact recreation; SCR = secondary contact recreation; DWS = drinking water supply; 
SCR = secondary contact recreation. 

 

3.9.3.1.2 ACCESS ROADS, UTILITIES, AND OFF-SITE FACILITIES 
The Surface Water Quality Baseline Study (HDR 2017) did not include sample locations outside 
of the proposed mine site. However, streams adjacent to proposed access roads, utility 
corridors, and off-site facilities still have the potential to be impacted by SGP activities. The 
types of impacts that could occur are usually described qualitatively because little is known 
about the existing water quality of these streams. However, for Category 5 waters that have a 
303(d)-listed water quality impairment, it is possible to conduct a more specific analysis 
evaluating how levels of the impaired constituent(s) may be impacted by SGP activities. 
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IDEQ has inventoried 11 lakes and 701 different stream segments in the surface water quality 
analysis area. Of these features, 66 are classified as Category 5 waters. Figure 3.9-14 shows 
the inventoried stream segments within the analysis area, broken down by “Fully Supporting” 
beneficial uses (Categories 1 and 2), “Not Assessed” (Category 3), “Not Supporting” beneficial 
uses (Category 4), and “Not Supporting/303(d) Listed” (Category 5). 

In the western portion of the analysis area, waters that are not supporting beneficial uses are 
concentrated in the agricultural valley that drains towards Lake Cascade (Cascade Reservoir). 
Causes for the listing of these waters are largely tied to phosphorus and flow regime alteration, 
with some streams also listed for temperature, sedimentation/siltation, and biota/habitat 
assessment considerations. Cascade Reservoir is specifically listed for phosphorus and pH. 

In the central portion of the analysis area, waters that are not supporting beneficial uses are 
primarily associated with the South Fork Salmon River and its tributaries, and Johnson Creek 
and its tributaries. Causes for listing of the South Fork Salmon River and tributaries are primarily 
associated with temperature and sedimentation/siltation; causes for listing of Johnson Creek 
and tributaries are primarily associated with temperature. 

Impaired waterbodies in the eastern portion of the analysis area are primarily associated with 
the mine site. Water quality impairments for the mine site streams have been discussed above 
and are summarized in Table 3.9-11. 
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Figure Source: AECOM 2020 

Figure 3.9-14 IDEQ Current Conditions of Surface Waters  
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3.9.3.2 Groundwater Quality 
This section focuses on quantifying the baseline groundwater chemistry in areas monitored by 
the 17 monitoring wells of interest listed in Table 3.9-12. The discussion of baseline chemistry is 
organized around the groundwater quality indicators, which include pH, major cations and 
anions, TDS, and metals. 

It should be noted that baseline water quality at the mine site is influenced by both natural 
mineralization and historical mining activity. The geochemistry subsection (Section 3.9.3.3) 
describes the influence of these features on groundwater quality. 

3.9.3.2.1 MAJOR IONS, PH, AND TDS 
Average baseline water quality characteristics measured between 2012 and 2018 for the 
groundwater monitoring wells of interest are summarized in Table 3.9-12. A trilinear diagram for 
a larger subset of wells also is provided on Figure 3.9-15 for the August 2013 baseline 
monitoring event. This event was selected for comparison because it included data from each of 
the 17 wells of interest. 

The trilinear diagram reveals several trends in groundwater composition. First, calcium tends to 
be the dominant cation in most of the alluvial monitoring wells. Also, both alluvial and bedrock 
groundwater tends to contain very little chloride. The anion chemistry for the groundwater 
monitoring wells plots along a continuum between the two end members of 100 percent 
bicarbonate and 100 percent sulfate dominance. As a result, most alluvial wells in the mine site 
have a calcium bicarbonate water quality signature, but a few wells (MWH-A05, MWH-A07, 
MWH-A18, and MWH-A19) exhibit a calcium-sulfate water type. The calcium-sulfate wells are 
located proximal to and immediately downgradient of legacy mining facilities (HDR 2016). 

Overall, the major ion chemistry of alluvial groundwater at the mine is similar to surface water, 
illustrating the interconnectedness between the groundwater and surface water systems. 

Most of the bedrock monitoring wells also display a calcium-bicarbonate water quality signature. 
Notably, several alluvial and bedrock well pairs plot together in this category, including the A01 
and B01, A02 and B02, A09 and B09, and A12 and B12 well pairs. Many of these wells are 
screened at relatively shallow depths below ground surface near the valley walls where the 
alluvial aquifer is thinner (HDR 2016), and the bedrock is hydraulically connected to the alluvium 
deposits. 

Despite the overall dominance of calcium and bicarbonate, the major ion chemistry of the 
bedrock aquifer tends to be more variable than the alluvium. For instance, samples from 
bedrock wells MWH-B03, MWH-B04, and MWH-B07 consistently have sodium and bicarbonate 
as the major cation-anion pair. These wells are screened at deeper depths near the center of 
the alluvial valleys. Monitoring well MWH-B05 typically exhibits monthly variations in the major 
ion geochemistry. Similarly, bedrock wells MWH-B10, MWH-B13, and MWH-B15 tend to plot in 
the middle of the diamond on the trilinear diagram (Figure 3.9-15), indicating that no cation-
anion pair is consistently dominant.  
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Figure Source: HDR 2016, Appendix G 

Figure 3.9-15 Tri-Linear Diagram for Alluvial and Bedrock Wells, August 2013 
 

Average TDS concentrations in the groundwater wells of interest are variable but tend to be less 
than the 500 mg/L Idaho secondary groundwater standard. The average TDS values shown in 
Table 3.9-12 range from 58 to 465 mg/L for the alluvial wells, and from 60 to 415 mg/L for the 
bedrock wells.  
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Table 3.9-12 Average Groundwater Chemistry (2012 to 2018) for Select Alluvial and Bedrock Wells 
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pH s.u. 6.5 - 
8.5* 7.46 6.9 6.67 6.62 8.86 6.62 7.04 6.09 8.15 6.19 6.34 7.64 7.09 8.39 8.12 7.04 8.56 

Alkalinity mg/L as 
CaCO3 - 59.9 138 39.3 56.3 174 104 176 65.8 214 25.6 22.4 119 25.6 82.1 157 71.9 66 

Ag mg/L 0.1* <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 <0.00002 
Al mg/L 0.2* 0.0068 0.0046 0.054 0.0067 0.038 0.0045 0.017 0.028 0.28 0.035 0.0085 0.0052 0.0046 0.24 0.0029 0.0066 0.019 
As mg/L 0.05 0.0064 0.0055 0.00054 1.1 0.11 1.9 0.14 0.2 0 0.25 0.033 4.7 0.35 0.087 0.32 0.3 0.019 0.013 
B mg/L - 0.01 0.01 0.011 0.013 0.051 0.023 0.018 0.012 0.031 0.0098 0.011 0.009 0.011 0.024 0.008 0.009 <0.011 
Ba mg/L 2 0.0019 0.021 0.0029 0.01 0.64 0.033 0.049 0.018 0.019 0.017 0.046 0.016 0.017 0.041 0.048 0.045 0.0037 
Be mg/L 0.004 <0.00002 <0.00002 0.000021 <0.00002 <0.00002 <0.00002 <0.00002 0.000027 0.000065 0.00017 0.000013 <0.00002 <0.00002 0.00005 <0.00002 <0.00002 <0.00002 
Ca mg/L - 18 30.7 10.4 18.1 7.69 83.5 65.4 75.6 14.5 83.9 36.5 32 5.11 15.5 34.9 19 18.8 
Cd mg/L 0.005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000035 <0.00002 0.000038 0.000017 0.000023 <0.00002 <0.00002 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 
Cl mg/L 250* 0.3 7.4 0.27 0.52 0.28 9.2 2.1 2.5 1. 8 6 0.72 0.47 0.42 0.97 0.28 0.4 0.4 
Cyanide mg/l 0.2 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 0.011 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 
Co mg/L - 0.0001 0.00099 0.00028 0.00071 0.00017 0.00188 0.00073 0.0033 0.00042 0.00025 0.00011 0.00023 0.000054 0.00069 0.00014 0.00006 0.00014 
Cr mg/L 0.1 0.00028 0.00026 0.0002 0.00017 0.00043 0.00014 0.0003 0.00019 0.00057 0.00019 0.00028 0.00027 0.00014 0.00026 0.00027 0.00026 0.00022 
Cu mg/L 1.3 0.00048 0.00032 0.00038 0.00094 0.00061 0.0016 0.0016 0.0014 0.0007 0.00063 0.001 0.00056 0.00013 0.00041 0.00043 0.0022 0.00035 
F mg/L 4 0.11 0.11 0.094 0.1 0.68 0.15 0.89 0.17 3.2 0.16 0.15 0.11 0.09 0.59 0.12 0.11 0.23 
Fe (total) mg/L 0.3* 0.134 2.8 1.7 2.1 0.23 0.21 0.37 1.3 1.7 4.3 1.1 0.38 0.23 6.93 0.061 0.2 0.16 
Hg mg/L 0.002 5.60E-07 8.20E-06 1.40E-06 2.50E-05 8.80E-07 6.60E-05 1.50E-06 1.00E-05 1.80E-06 2.70E-06 2.00E-06 6.60E-07 7.40E-07 3.80E-06 4.30E-07 7.40E-07 5.80E-07 
K mg/L - 0.77 1.5 0.58 1.3 1.2 2.7 2.4 3.6 1 2 1.4 1.7 0.9 0.95 3.13 1.58 0.66 
Mg mg/L - 1.48 8.07 1.17 3.26 1.78 20.6 15.5 31.4 3.77 22.1 8.02 10.63 1.15 2.29 24.1 5.32 1.89 
Mn mg/L 0.05* 0.001 2.8 0.012 1.1 0.07 2.2 0.07 0.36 0.021 0.026 0.0021 0.0039 0.0009 0.019 0.01 0.001 0.0013 
Mo mg/L - 0.0012 0.0023 0.0003 0.001 0.0036 0.0016 0.0048 0.0022 0.012 0.00008 9 0.00031 0.003 0.00023 0.0051 0.0045 0.00086 0.0061 
Na mg/L - 2.68 15.4 3.91 5.33 70 15.24 49.2 8.19 133 4.58 3.72 3.9 3.58 27.8 2.55 3.58 7 
Ni mg/L - 0.00021 0.00079 0.00038 0.00061 0.00026 0.0024 0.0012 0.0014 0.00054 0.0017 0.00058 0.00045 0.00017 0.00051 0.00093 0.00027 <0.0002 
P mg/L - 0.024 0.033 0.02 0.066 0.023 0.044 0.053 0.031 0.021 0.023 0.32 0.023 0.038 0.026 0.026 0.018 0.022 
Pb mg/L 0.015 0.000029 0.000046 0.000055 0.000047 0.000064 0.0000 4 0.00013 0.000042 0.00023 0.000021 0.000036 0.00004 <0.00002 0.00021 0.000037 0.00012 0.000034 
Sb mg/L 0.006 0.002 9.10E-05 0.0016 0.0013 0.00062 0.12 0.12 1.08 0.0011 0.2 0.01 0.0422 0.004 0.01 0.019 0.015 0.0044 
Se mg/L 0.05 <0.001 <0.001 <0.001 0.00092 0.00098 0.00 076 0.00085 0.0008 0.00094 0.00078 0.0016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
SO4 mg/L 250* 3.91 4.79 2.63 17.8 5.86 214 153 260 112 270 103 11.95 2.38 26.9 37.5 8.88 8.31 
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Tl mg/L 0.002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 
V mg/L - 0.00031 0.00047 0.00021 0.00051 0.0003 0.00074 0.00047 0.00016 0.0009 0.00013 0.00073 0.00022 0.00044 0.0009 0.00013 0.0004 0.00033 
Zn mg/L 5* 0.0011 0.0014 0.0015 0.0016 0.0015 0.0019 0.011 0.0039 0.0062 0.0058 0.0014 0.0015 0.001 0.0017 0.028 0.0023 0.0011 
TDS mg/L 500* 75.4 170 60.3 103 185 434 410 465 415 448 205 144 57.9 172 198 93.8 86.4 
NO3 + NO2 mg/L as N 10 0.078 0.046 0.17 0.047 0.044 0.12 0.21 0.19 0.046 0.31 0.39 0.33 0.076 0.045 0.05 0.18 0.047 

Table Source: Brown and Caldwell 2019; HDR 2016; Midas Gold 2019; SRK Consulting (SRK) 2018a  
Table Notes: 
1 Represents average chemistry measured during the 2012-2018 baseline period. Concentration values represent the dissolved fraction unless otherwise noted. 
2 Bolded values exceed the respective Idaho Groundwater Quality Standard (IDAPA 58.01.11).  
DRSF = Development rock storage facility. 
TSF = Tailings storage facility. 
mg/L = milligrams per liter. 
- Indicates no standard for parameter. 
* Indicates secondary standard. 
< = less than detection limit. 
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Field-measured pH values for the groundwater wells of interest were generally in the range of 
6.1 to 8.9 standard units. The highest average pH (8.86) was observed in bedrock well  
MWH-B04. This pH value slightly exceeds the Idaho secondary groundwater standard. Overall, 
the slightly acidic to alkaline pH values observed in groundwater near the mine site show that 
the geochemistry of natural mineralized deposits and legacy mine materials is not conducive to 
widespread acid rock drainage. 

3.9.3.2.2 METALS 
The Groundwater Quality Baseline Study (HDR 2016) showed that several metals are present in 
mine site groundwater at concentrations that exceed the Idaho primary and secondary 
groundwater quality standards listed in Table 3.9-2. The constituents exceeding applicable 
standards typically include antimony, arsenic, iron, and manganese in the alluvial aquifer, and 
aluminum, antimony, arsenic, and iron in the bedrock aquifer. Based on Table 3.9-12, average 
concentrations measured for the monitoring wells of interest are representative of the broader 
baseline study findings. Data presented in this table show that average concentrations of pH, 
aluminum, arsenic, iron, manganese, and antimony exceed the groundwater quality standards 
from Table 3.9-2 at one or more wells. 

Based on these findings, antimony and arsenic were identified as constituents of interest in 
groundwater. This determination is supported by the fact that groundwater quality criteria 
associated with antimony and arsenic were established to protect human health, whereas 
criteria for iron, aluminum, and manganese are based on secondary standards established to 
protect aesthetic and cosmetic qualities of drinking water. Mercury was not identified as a 
groundwater constituent of interest, because both total and dissolved mercury concentrations 
were consistently reported below the water quality standard in the alluvial and bedrock 
monitoring wells. Although certain waterways in the Stibnite Mining District have drinking water 
supply as a designated use, and Idaho groundwater quality standards apply throughout the 
Stibnite Mining District, there are no current, contemplated, or likely future public water supply 
intakes or wells in the zones where metals levels exceed applicable standards. 

Figure 3.9-16 illustrates the trend in dissolved antimony concentrations for groundwater 
monitoring locations across the mine site. During the baseline study, the fraction of antimony 
adsorbed onto solid particulates was found to be small, suggesting that the antimony 
concentration is adequately represented by the dissolved phase of this constituent (HDR 2016). 
The figure shows that mean dissolved antimony concentrations are generally below the 6 µg/L 
Idaho primary groundwater standard in the Meadow Creek valley; however, antimony 
concentrations increase by two to three orders of magnitude at some of the downgradient 
alluvial and bedrock wells, such as MWH-A05, MWH- B05, and MWH-A07. Immediately below 
the confluence with Meadow Creek, groundwater antimony concentrations in the lower EFSFSR 
alluvial aquifer are elevated above the primary groundwater standard but generally decrease in 
concentration downgradient. It is noteworthy that baseline dissolved antimony concentrations 
exceed the Idaho primary groundwater standard in wells MWH-A14 and MWH-B15 upgradient 
of Yellow Pine pit and near the proposed location of the Fiddle DRSF. In the Sugar Creek 
valley, the average dissolved antimony concentration also is above the Idaho primary 
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groundwater standard in bedrock well MWH-B20 near the proposed location of the West End pit 
and West End DRSF. 

For most samples collected during the Groundwater Quality Baseline Study (HDR 2016), 90 to 
100 percent of arsenic was found to occur in the dissolved fraction. Figure 3.9-17 illustrates the 
trend in dissolved arsenic concentrations for groundwater monitoring locations across the mine 
site. The figure shows that near wells MWH-A01 and MWH-A03 in the upper Meadow Creek 
valley, dissolved arsenic is on average higher in the bedrock aquifer than in the alluvium. This 
trend is reversed farther downgradient in the valley, where monitoring wells MWH-A04 and 
MWH-A05 have some of the highest average dissolved arsenic concentrations observed during 
baseline monitoring. The increase in dissolved arsenic in this area is likely due to the influence 
of historical mining materials (Section 3.9.3.1.1.2, Primary Constituents of Interest [Antimony, 
Arsenic, and Mercury]). 

In both the alluvial and bedrock aquifer, average dissolved groundwater arsenic concentrations 
were mostly above the primary groundwater standard in the lower EFSFSR and Sugar Creek 
valleys. This includes groundwater monitoring wells MWH-A14, MWH-A15, MWH-B15, and 
MWH-B20 near Yellow Pine pit and the proposed locations of the Fiddle and West End DRSFs. 

Overall, dissolved concentrations of antimony and arsenic fluctuate seasonally, but to a lesser 
extent in bedrock wells than in alluvial wells. Concentrations are in general lower during spring 
and higher during the fall. This suggests that the concentrations are being diluted in springtime 
by freshwater recharge, but that concentrations increase during fall when groundwater levels 
typically approach seasonal lows. 
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Figure Source: Brown and Caldwell 2017, Figure 8-32 

Figure 3.9-16 Box and Whisker Plots for Average Groundwater Dissolved Antimony Concentrations  
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Figure Source: Brown and Caldwell 2017, Figure 8-34 

Figure 3.9-17 Box and Whisker Plots for Average Groundwater Dissolved Arsenic Concentrations 
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3.9.3.3 Geochemistry 

3.9.3.3.1 GEOLOGY AND MINERALIZATION 
The geochemistry of the mine site is influenced by both the bedrock geology (including naturally 
occurring mineralization) and a legacy of historical mining activity that has altered the natural 
environment (Baldwin and Etheridge 2019). Locally, the Yellow Pine and Hangar Flats deposits 
are hosted by intrusive igneous rock associated with the Atlanta Lobe of the Idaho Batholith. 
Both deposits are situated along the Meadow Creek Fault Zone, a generally north trending, 
variably dipping, but near vertical complex fault zone that can be traced from north of the main 
Yellow Pine deposit south 1.85 miles through the Hangar Flats deposit, and beyond (SRK 
2017). The West End deposit is hosted by metasedimentary rocks of the Stibnite roof pendant 
located in the Atlanta Lobe of the Idaho Batholith. Figure 3.2-2 illustrates the various lithologic 
units located within the SGP area. 

Both intrusive igneous rocks and metasedimentary rocks in the SGP area have undergone 
hydrothermal alteration associated with either Cretaceous magmatic events and/or Tertiary 
volcanic activity. Potassic and sodic metasomatism and widespread sericitization are 
characteristic of the earlier hydrothermal alteration event, while silicification and lower 
temperature hydrothermal alteration occurred in association with tertiary volcanic activity. 

In the mine site ore deposits, precious metals (gold and silver) typically occur in association with 
very fine-grained disseminated arsenical pyrite (Fe(S,As)2), and to a lesser extent, arsenopyrite 
(FeAsS) (SRK 2017). Antimony occurs as the mineral stibnite (Sb2As3) often in the same areas 
as precious metals mineralization but in deposits that are cross-cutting and generally more 
confined in distribution. Base metal sulfides (e.g., zinc, copper, and lead) are rare and occur at 
very low concentrations, at or below typical crustal abundance levels. Various oxidized products 
derived from weathering of the primary sulfides are associated with the intrusive rocks, including 
goethite, hematite, jarosite, and scorodite, and host precious metal mineralization in the 
oxidized portions of the deposits. 

Metasediment-hosted mineralization in the West End deposit has a similar sulfide suite and 
geochemistry, but with higher carbonate content in the gangue and a much more diverse suite 
of late stage minerals. As in the intrusive-hosted mineralization, gold is associated with very 
fine-grained arsenical pyrite. Antimony mineralization is generally rare in the West End deposit. 

The primary intrusive and metasedimentary rock types at the mine site include alaskite, 
granodiorite (i.e., quartz monzonite), diorite, rhyolite, calc-silicate, carbonates (e.g., dolomite 
and limestone), quartzite, stibnite stock, schist, breccia, gouge, and granite (SRK 2017). The 
intrusive rocks associated with the Yellow Pine and Hangar Flats deposits are predominantly 
composed of quartz monzonite and alaskite. In contrast, the metamorphosed sedimentary rocks 
of the West End deposit generally consist of calc-silicate, carbonates, quartzite, and schist. 

The intrusive and metasedimentary mineralization of the main ore deposits has been 
extensively drilled during exploration and development, as well as during past mining operations 
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focused on the previously exploited ores. The drilled materials represent the composition of 
future development rock and ore, as well as historical mine wastes. Samples from these holes 
were tested for leachable metals, including multi-element analysis (SRK 2017). 

Results from the multi-element testing show that arsenic, mercury, sulfur, and antimony are 
enriched in the Yellow Pine, Hangar Flats, and West End ore bodies. These elements are 
typically associated with gold deposits (Rose et al. 1979) and their enrichment in the samples 
reflects the natural mineralization in the area. The enrichment of arsenic, mercury, sulfur, and 
antimony is generally more pronounced for the ore grade material (with a gold concentration 
greater than approximately 0.5 gram per ton) as would be expected; however, some of the 
waste grade material also is enriched with respect to these constituents (SRK 2017). 

3.9.3.3.2 GEOCHEMICAL INFLUENCE OF HISTORICAL MINING WASTES 
Mining and mineral processing, primarily of gold, antimony, and tungsten, have occurred at and 
in the vicinity of the mine site intermittently since the early 1900s. Historical features at the mine 
site are shown on Figure 3.7-2. The types of waste generated by past mining activity include 
spent ore in the SODA and heap leach pads, tailings (i.e., Bradley tailings), and waste rock in 
the Bradley and West End dumps. These historical mining wastes have created numerous 
geochemical changes and legacy impacts typical for this type of mining district that are part of 
the affected environment. The following sections describe the geochemical influence of the 
historical mining wastes on water quality. 

Although tungsten was previously mined in the SGP area, it was not analyzed during the 
Surface Water Quality Baseline Study (HDR 2017) because it is not a common water quality 
constituent and does not have an Idaho surface water standard. Tungsten also is relatively 
insoluble in natural waters with pH less than 8 (Johannessen et al. 2013). 

3.9.3.3.2.1 Surface Water 
Locally, concentrations of antimony, arsenic, mercury, and cyanide in surface water are 
potentially attributable to the geochemistry of historical mining wastes present at the mine site 
(URS, Inc. [URS] 2000). In the late 1990s, concentrations of antimony and arsenic in Meadow 
Creek were highest immediately below the historical Bradley tailings deposits in the lower 
Meadow Creek valley, suggesting that the Bradley tailings provide a continuous source of 
antimony and arsenic in Meadow Creek (URS 2000). This conclusion also is supported by 
recent data collected during Midas Gold’s surface water quality baseline study, which indicate 
that dissolved antimony concentrations in Meadow Creek increase from an average of 0.32 µg/L 
at YP-T-33 above the SODA (Figure 3.9-3) to 6.1 µg/L at YP-T-27 below Keyway Marsh. 
Average dissolved arsenic concentrations also increase along this stretch from 1.2 µg/L at  
YP-T-33 to 34.8 µg/L at YP-T-27 (Midas Gold 2019). Farther downstream in Meadow Creek and 
the EFSRSR, average dissolved arsenic concentrations remain largely stable (Figure 3.9-8), 
but average dissolved antimony concentrations continue to increase, reaching a high of 
31.0 µg/L at EFSFSR assessment node YP-SR-4 (Table 3.9-5). The increase in dissolved 
antimony concentrations downstream of YP-T-27 occurs due to multiple factors including seeps 
and springs emanating from historical mining features; metals leached from spent ore and 
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waste rock; in situ mineralization traversed by Meadow Creek (i.e., the Hangar Flats deposit), 
and other naturally occurring mineralization present throughout the EFSFSR drainage.  

Mercury concentrations are not similarly elevated by the mine tailings and waste rock, despite 
periodically exceeding the strictest potentially applicable surface water quality standard 
(Figure 3.9-9). Although elevated concentrations of mercury are observed in Sugar Creek, 
these concentrations have a well-documented source in the upstream Cinnabar (mercury) Mine. 
Sugar Creek also traverses known mineralized occurrences (based on outcrop) along its length. 

3.9.3.3.2.2 Groundwater 
Bradley tailings are present in both upper Meadow Creek valley and lower Meadow Creek 
valley, where the tailings have been covered with approximately 40 feet of waste rock, alluvial 
fill material, and neutralized “spent” ore material (URS 2000). Groundwater hydrology studies 
have indicated that, in 1997 and 1999, the alluvial aquifer water table elevation was high 
enough to contact the bottom of the historical Bradley tailings deposit throughout most of the 
Meadow Creek valley (URS 2000). Elevated concentrations of dissolved arsenic (over 
12,000 µg/L) and dissolved antimony (over 1,000 µg/L) were associated with groundwater wells 
screened completely or partially in the Bradley tailings material, suggesting that the historical 
Bradley tailings currently present throughout the Meadow Creek valley may have an adverse 
influence on groundwater quality within the mine site. A more recent study (Brown and Caldwell 
2017) also found elevated arsenic and antimony concentrations in groundwater near the 
Bradley tailings and former leach pads, with concentrations higher in the alluvial aquifer than in 
bedrock. The water quality of nearby seeps associated with the Bradley tailings, SODA, and 
Keyway Dam also was elevated in metals, an indication that historical mining features are 
impacting the alluvial and bedrock aquifers. 

In the EFSFSR valley below Meadow Creek, alluvial and bedrock water quality samples show 
multiple locations where arsenic and antimony are elevated above applicable groundwater 
quality standards from Table 3.9-2. Arsenic concentrations tend to be higher in the bedrock 
aquifer than the alluvium. The higher concentrations of arsenic in bedrock groundwater where 
little mining activity has occurred may reflect naturally occurring arsenic sources derived from 
unmined mineralized zones (Brown and Caldwell 2017). 

3.9.3.3.2.3 Seeps and Springs 
Historical mining activity at the mine site has contributed to the development of artificial 
groundwater seeps from tailings, waste rock piles, and adits. Many of these features have been 
present at the mine site for decades and have been sampled recently as part of baseline 
monitoring efforts. Natural springs and seeps also occur where bedrock faults and fractures 
intersect the ground surface outside the influence of tailings and historical mining features. Both 
the naturally occurring and man-made seep sample locations are shown on Figure 3.9-2. 

Data from the mine spoil seeps have been compared to natural seeps. The results of this 
comparison indicate that at least some of the metals found in the mine spoil seeps are endemic 
to the region, particularly antimony and arsenic, which were found to exceed the applicable 
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water quality criteria (listed in Table 3.9-2) in the majority of natural seep sites sampled 
(HDR 2017). 

The seeps and springs in the Bradley tailings-impacted areas of the Meadow Creek valley may 
transport dissolved constituents from groundwater to surface water. Sulfate levels in seeps and 
springs were variable and ranged from 4 to 136 mg/L, and pH values in the seep and spring 
water samples ranged from 6.3 to 8.1, indicating that acid rock drainage is not characteristic of 
the seeps and springs in the mine site area (URS 2000). Sulfate and pH concentrations in the 
mine site springs and seeps were similar during the Surface Water Quality Baseline Study, with 
median values of 41.9 mg/L for sulfate and 7.21 units for pH (Brown and Caldwell 2017; 
HDR 2017). 

Similarly, in the EFSFSR drainage, arsenic and antimony concentrations in seeps and springs 
are elevated below the Yellow Pine pit and Northwest Bradley waste rock dump, suggesting that 
these historical mine facilities may be responsible for elevated concentrations of arsenic and 
antimony in discharging groundwater (URS 2000). 

 




