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4 .3  A I R  QU A L I T Y  

4.3.1 Effects Analysis Indicators and Methodology of 
Analysis 

The indicators for the air quality resource reflect four components of air quality impact: 
magnitude or intensity, duration, geographic extent, and context. The issue and indicators 
analyzed for air quality are as follows: 

Issue: The Stibnite Gold Project (SGP) may affect air quality characteristics and resources that 
are affected by air pollutants. 

Indicators: 
• Geographical extent of pollutant concentrations and deposition. 

• Type and volume of air pollutants emitted, including haze precursors, airborne dust, and 
hazardous air pollutants (HAP). 

• Criteria air pollutant ambient air concentrations outside the Operations Area Boundary 
anywhere the public is allowed unrestricted access. 

• Comparison of predicted ambient concentrations to Class I and Class II increments and 
Significant Impact Levels. 

• HAPs (including mercury [Hg]) emissions and Hg deposition. 

• Deposition of nitrogen and sulfur compounds in Class I and specified Class II areas. 

• Near-field plume blight and far-field regional haze in protected areas. 

Environmental consequences related to air quality are evaluated by comparing to objective, 
usually numerical, standards. In this case, the assessment of potential air quality impacts relies 
on a quantification of the emissions from the construction and operations phase of the action 
alternatives. It is typical practice for analysis of air quality effects to evaluate the period during 
which emissions are predicted to be highest. If the resulting indicators for that period are below 
the appropriate standards, then impacts for other periods can be reasonably concluded to be of 
lower magnitude and extent. Estimated construction, mining, and processing emissions for 
Alternatives 1 and 2 are presented in Appendices F-1 and F-2, reproduced from the report 
entitled Air Quality Analysis, prepared for Midas Gold Idaho, Inc. (Midas Gold) (Air Sciences 
2018b) and from an updated modeling analysis submitted to support the air quality permitting 
process (Air Sciences 2020). Impact analysis for Alternatives 1 and 2 are presented in 
Sections 4.3.2.1 and 4.3.2.2 respectively; with the relative effects of Alternatives 3 and 4 on air 
emissions discussed in Sections 4.3.2.3 and 4.3.2.4, respectively. 

The assessment of potential effect regarding the air quality issue and indicators is analyzed for 
each action alternative in its entirety (i.e., the combined emissions of all mine site transmission 
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line construction/operation, and access road activities). The methodology for analysis of air 
quality-related effects is detailed in the following 4.3.1 sections. The subsequent sections (4.3.2) 
present the results of the quantitative assessment of the impacts of emissions from the action 
alternatives, including fugitive emissions from surface mining activities, roadway dust, and 
tailpipe exhaust. For the air quality impacts analysis, the basis for emissions of pollutants, 
including criteria and HAPs, sulfuric acid mist, Hg, and hydrogen cyanide, was the year of mine 
operations with the highest level of overall emissions. 

4.3.1.1 Air Quality Analysis Area 
An air quality analysis usually relies on defined geographic regions that represent the areas for 
which different types of modeling would be conducted. First, a “near field” was examined using 
appropriate models to quantify the effects of action alternative sources. The near-field modeling 
domain for the ambient air quality analysis, which extends 10 kilometers (km)1 from the mine 
site, is depicted in Figure 3.3-2. Other aspects of the near-field modeling used a domain of 
50 km from the mine site. Federal modeling rules (40 Code of Federal Regulations [CFR] 51, 
Appendix W) stipulate that near-field models may be applied for distances of 50 km or less from 
the emission sources. For the SGP, preliminary modeling confirmed that the 10-km domain size 
was adequate to characterize worst-case near-field air quality impacts. Air quality effects would 
decrease at distances beyond the modeled 10 km range. 

The refined model uses a “grid” of defined receptor points at which air pollutant concentrations 
are predicted by the model calculations. Receptor tiers were used starting at 25 meters (m)2 
along the operations boundary and transitioning to 1 km spacing out to the 10-km extent of the 
modeled domain to follow accepted regulatory modeling practice. Tighter spaced receptors 
were used closer to the Operations Area Boundary to allow the model to map in more detail the 
predicted close-in concentrations that are generally the highest. 

Second, a much larger “far-field” region was defined within an area up to 300 km-radius from 
the mine site that encompassed more-distant Class I areas, wilderness areas, and Tribal lands 
that were considered in the analysis. For the locale of the mine site, this region is shown in 
Figure 3.3-1, with the Class I areas identified. As described in the following sections, 
specialized air quality modeling in the far-field region examined SGP source contributions to 
regional haze, nitrogen deposition, and sulfur deposition.  

As described in Section 3.3.1, Scope of Analysis, a key concept in air quality analysis is the 
definition of “ambient air” as a defined area in which air pollutant effects to ambient air are to be 
compared to the national and state ambient air quality standards, because that area is 
accessible to the general public (U.S. Environmental Protection Agency [EPA] 2019a). For 
purposes of the SGP, the inner boundary of the area defined as ambient air for modeling 

 
1 Metric units, including kilometers (km), are used predominantly in this section because of permit and measuring 

requirements. 1 km = 0.6mi; 1 mi =1.6 km 

2 1 meter (m) = 3.3 feet; 1 foot = 0.3 meter. 
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analyses is the Operations Area Boundary. This area is illustrated in Figure 3.3-2 and is 
understood to be the limit of the area that is closed to unrestricted public access. In this area, 
public access would be prohibited, or restricted through such measures that are accepted as 
means to control public access (EPA 2019a) as Midas Gold security checkpoints, physical 
barriers at points of potential access road and trail entry, and security surveillance patrols. 

For the far-field air quality impact analysis, a suitable far-field modeling domain was defined as 
an area 420 km by 420 km in extent, centered on the mine site, as shown in Figure 3.3-3. This 
area encompasses the closest Class I areas and Class II wilderness areas that are most likely 
to have impacts. The four Class I areas for which far-field modeling results were reported are 
Sawtooth Wilderness (SAWT), Selway-Bitterroot Wilderness (SELW), Hells Canyon Wilderness 
(HECA), and Craters of the Moon National Monument (CRMO). 

There are additional Class I areas within a 300-km radius; however, these are further from the 
mine site, and in the same general cardinal directions as the four closer Class I areas. A tiered 
approach was adopted to analyze the closer Class I areas that would have greater potential for 
air quality or visibility impacts. If the impacts predicted at the four closer Class I areas indicated 
potential for impacts at greater distances, then additional analyses would have been conducted 
for the more-distant Class I areas. 

Four Class II wilderness areas, also shown in Figure 3.3-3, were selected by the U.S. Forest 
Service (Forest Service) for far-field evaluation: Frank Church-River of No Return Wilderness 
(FCRNRW), Gospel-Hump (GOSPEL), Hemingway-Boulders (HEMBLD), and Cecil D. Andrus - 
White Clouds (WHTCLD). Also, at the request of the Nez Perce Tribe, a fifth far-field region was 
included: the Nez Perce Requested Analysis Area.  

The FCRNRW area is a large wilderness adjacent to the SGP Operations Area Boundary and 
extends more than 50 km from that boundary. For purposes of far-field analysis, only the portion 
of the FCRNRW that lies beyond 50 km from the Operations Area Boundary was considered. 
The regions of the FCRNRW that are within 50 km of the mine site were included in the near-
field analysis area, which allows the impacts to be evaluated using dispersion models that are 
suitable for such distances.  

4.3.1.2 Air Emissions Inventory Methodology 
Because the direct and indirect air quality effects related to concurrent construction and 
operations are not distinguishable, a complete air emission inventory is to consider mining 
operations, ore processing (including refining), ongoing development of the mine site, support 
facilities, access roads, utilities (transmission line construction), and off-site facilities. For 
purposes of environmental impact assessment (EIS) analyses and Idaho Department of 
Environmental Quality (IDEQ) permitting, separate air pollutant emission inventories have been 
assembled for: 

• Criteria air pollutants addressed by National Ambient Air Quality Standards (NAAQS): 
carbon monoxide (CO), nitrogen dioxide (NO2), fine particulate matter less than 
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2.5 microns in diameter (PM2.5), particulate matter (PM) less than 10 microns in diameter 
(PM10), sulfur dioxide (SO2), ozone (O3), and ozone precursors (e.g., nitrogen oxides 
[NOX] and volatile organic compounds [VOCs]); 

• HAPs, including Hg and hydrogen cyanide (HCN); 

• Non-criteria pollutants: total PM sulfuric acid mist (H2SO4), hydrogen sulfide; and 

• Greenhouse gases. 

The detailed emission inventories in Appendices F-1 and F-2 provide the source and selection 
rationale for the various factors that were used. Additional evaluation regarding the selection of 
emission factors for the specific sources included in the SGP is provided in Appendix F-3. This 
methodology applies to criteria, non-criteria, and HAP emissions estimates. These factors and 
estimation techniques are provided in regulatory and industry technical documents, including, 
but not limited to: 

• EPA Document AP-42: “Compilation of Air Pollutant Emission Factors” and associated 
background documents (EPA 1995); 

• Published emission estimation reports, including reports from the EPA and other 
environmental experts (EPA 1994; Schmidt and Card 2010; Eckley et al. 2010); 

• EPA emission estimation models, such as MOVES (Motor Vehicle Emission Simulator) 
(EPA 2015a), and TANKS for hydrocarbon storage tanks (EPA 1999); 

• Applicable regulatory emission requirements from Title 40 of the CFR (CFR 2011a, 
2011b, 2016a, 2016b); 

• EPA reference method performance test data or permit limits from similar gold ore 
processing operations (Nevada Division of Environmental Protection 2006, 2015, 2016; 
Schmidt and Card 2010); 

• Manufacturer emissions certification data (Caterpillar 2019); and 

• Other technical documents (Air Sciences 2018a, 2018c; EPA 2003, 2012; Nevada 
Division of Environmental Protection 2017). 

The air emissions inventory for an action alternative is based on calculations for each emission 
source, for each life-of-mine (LOM) year. Midas Gold timelines in the Plan of Restoration and 
Operations (Midas Gold 2016) and supporting documents, including the Air Quality Analysis (Air 
Sciences 2018b), are based on a timeline that starts with construction years listed as negative 
years to Year 1 which is the first mine operational year. This EIS assumes Year 1 is the first 
year of any type of disturbance associated with the SGP, including construction and does not 
use negative years in discussing mine timelines3. Timelines in the air quality discussion are 

 
3 Note that Midas Gold’s Plan of Restoration and Operations (Midas Gold 2016) includes a schedule that reports 

SGP construction as negative years (-3, -2, and -1) counting down to when operations begin at the mine site in 
year 1. This differs from the timeline presented in Chapter 2 of this EIS (Figure 2.3-3), which begins at year 1 
aligning with the first year of SGP construction-related activity.  
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based on the EIS timelines but some figures may be taken from reports using the Midas Gold 
timelines; in these cases, explanatory notes are added. 

4.3.1.2.1 CRITERIA POLLUTANT INVENTORY METHODS 
Mining operations involve numerous emission source categories characterized by the type of 
process, material processed, and equipment used. Most of the methods used to estimate 
emissions follow the accepted technique that is described in EPA Document AP-42, Compilation 
of Air Pollutant Emission Factors (EPA 1995). This compilation is the largest single reference 
used to develop air emission estimations and is maintained as an EPA website resource. It 
provides methodologies, emission model equations, and emission factors for a broad range of 
process equipment and industrial sources. An emission factor is usually a well-supported, 
representative value that reasonably relates the quantity of a pollutant released from some 
activity or process to a quantitative measure of the intensity or rate of the activity. Examples of 
the measure of activity rate are acres disturbed, tons processed, gallons of fuel combusted, or 
thermal content of fuel used. An evaluation of the selected emission factors for the SGP sources 
is provided in Appendix F-3.  

In general, Document AP-42 emission factors represent a broad average of emissions data 
available for a specific source type. A single tabulated emission factor usually encompasses 
data from several actual operations and a relatively large range of actual emission rates per unit 
of activity. Therefore, the Document AP-42 emission factors should be considered as 
representing an average of the range of measured or calculated emission rates. When the 
individual factors are applied to a specific operating unit, the resulting emissions estimate is 
therefore subject to some level of uncertainty. In EPA Document AP-42, the level of uncertainty 
in each factor is indicated by an “emission factor rating” with values ranging from “A” for best 
accuracy, and “E” for greater uncertainty. 

To illustrate the level of confidence in judging emission estimates, it can be noted that nearly all 
the emission factor values in Section 11.19.2 of Document AP-42, which is relied on for many 
Midas Gold sources, have emission factor ratings of “D” or “E.” To compensate for this 
uncertainty, the accepted practice applied in this analysis is to over-estimate the activity rates 
for a given operation. This tends to avoid under-reporting the final estimates used for air quality 
analyses (Air Sciences 2018b). 

As described in Section 4.3.1.2.3, inventories were developed for two different mine operating 
scenarios. One inventory was applied to support the range of non-regulatory analyses 
presented in this EIS (Alternative 1 EIS inventory), and a second inventory applied to the 
NAAQS analysis by IDEQ that supported the Permit to Construct (PTC) for SGP (Alternative 2 
New Source Review [NSR] inventory). For each inventory, activity-specific (e.g., drilling, 
blasting, material crushing and conveying, refining, and other ancillary sources) emissions were 
estimated based on the maximum activity rates for mining and production sources, coupled with 
applicable emission estimation techniques. Emissions were calculated on a short-term (hourly) 
and a long-term (annual) basis for ore processing, mining operations, and construction 
activities.  
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During full production, the daily ore-milling and processing rate would range from 20,000 to 
25,000 tons per day (tpd). To ensure a conservative analysis, maximum daily ore processing 
emissions for the two inventories were based on the maximum design rate of 25,000 tpd, and 
this rate was assumed to be maintained for each annual operating scenario. Maximum annual 
emissions for the processing sources were based on the maximum daily emissions and 
multiplied by 365 days per year. 

4.3.1.2.2 NON-CRITERIA AND HAP INVENTORY METHODS 
Most of the non-criteria and HAP emissions from operations come from the combustion of fossil 
fuels, processing of gold-bearing ore, and fugitive dust containing trace metals. For the SGP, 
emission estimates from these sources include: 

• Organic and inorganic HAP from combustion of propane and diesel fuel in stationary 
sources, non-road engines, and vehicles 

• Hg from gold ore refining sources (e.g., autoclave, carbon kiln, retort and induction 
furnaces); 

• Hg from exposed surfaces (stockpiles, development rock, tailings, and pits); 

• Fugitive dust containing Hg released from mining and ore processing activities; 

• HCN volatilization from the dilute cyanide solution in leach tanks, carbon-in-pulp tanks, 
and HCN detoxification tanks; and 

• Release of trace amounts of residual hydrogen cyanide (HCN) contained in tailings 
storage facility (TSF) impoundment of process tailings. 

Combustion of propane and diesel fuels in stationary and mobile sources comprise a substantial 
source of HAP emissions for the SGP. For each category of fuel combustion equipment, 
published emission factors were used to relate the short term and annual emission rates of 
HAPs to the rate of fuel consumption. As discussed in Section 4.3.1.2.3, different categories of 
fuel combustion sources were included in the two inventories compiled for air quality 
assessments. Most notably, in line with permitting procedures, the mobile engine tailpipe 
emissions were not considered in the IDEQ new source review inventory. The non-regulatory 
inventory for EIS analyses did include these mobile source tailpipe criteria and HAP emissions. 

Emissions of Hg result from mining operations due to the natural Hg content in mined materials 
and from several steps in the refining of extracted gold (e.g., retort, carbon regeneration kiln, 
induction furnaces). Estimates of these emissions for the action alternatives were based on 
regulatory compliance emission test results available for several gold mines in Nevada that use 
the same type of extraction process (Nevada Division of Environmental Protection 2006, 2015, 
2016). 

Evaluation of potential Hg emission impacts was conducted, in part, to verify that emissions 
would comply with the EPA Hg emission standards provided in 40 CFR 63, Subpart EEEEEEE, 
for gold ore processing and production facilities. The SGP would be subject to these federal 
standards through the use of a carbon-in-pulp process for capturing gold that has been 
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extracted from the crushed ore using dilute HCN solutions and the use of a retort for purifying 
the gold-laden precipitate from electrowinning. 

Sources of HCN emissions include volatilized HCN from several types of tanks used to extract 
gold from crushed ore (leach tanks, carbon-in-pulp tanks, HCN detoxification tanks). Process 
tailings that contain trace amounts of residual HCN impounded in the TSF are the largest 
source of volatized HCN. These emissions were estimated using published EPA field test data 
derived from HCN flux measurements at active gold processing facilities in Nevada and 
estimated physical properties specific to the SGP gold-refining processes (i.e., area, 
temperature, pH, HCN concentration) (Schmidt and Card 2010). 

4.3.1.2.3 COMPARISON OF ALTERNATIVE 1 EIS AND ALTERNATIVE 2 NEW 
SOURCE REVIEW INVENTORIES 

As described in Section 4.3.2.1.1 for Alternative 1, and Section 4.3.2.2.1 for Alternative 2, 
different mine operational scenarios were used to develop separate emission inventories for this 
EIS, and for the modeling that supported the PTC application to IDEQ.  

The Alternative 1 EIS inventory examined projected levels of mine development and operation 
for each LOM year. Emissions from mining operations (drilling, blasting, material extraction and 
movement, mobile machinery use, and other ancillary sources) vary significantly year to year. 
Therefore, annual emissions were calculated based on the maximum annual activity/production 
rates for each LOM year. The year with the highest level of overall pollutant emissions, LOM 
Year 7, has been used for the non-regulatory analyses presented in this EIS for Alternatives 1 
and 2, namely, near-field plume blight, increment comparison and deposition analyses, and for 
the far-field air analyses, as discussed in Section 4.3.2.1.  

Recently, IDEQ, as the regulatory authority for the NAAQS compliance analysis, has approved 
an alternative emissions inventory to support the NSR process. This inventory, referred to here 
as the Alternative 2 NSR inventory, included the Lime Kiln and related processes. The 
Alternative 2 NSR inventory also was based on LOM Year 7 and a hypothetical operating 
scenario that was found to result in the highest potential ambient air concentrations of pollutants 
near the mine site. This scenario assumed the maximum level of daily mine output would occur 
in one of the mine pits, and rock disposal would occur in only one of the disposal facilities. Such 
a condition, while not likely to be representative of actual mine operations, would tend to focus 
the potential impacts in a smaller area and provide a conservative worst case used by IDEQ for 
the NSR evaluation of compliance with the NAAQS, as discussed in Section 4.3.2.2.  

The full inventories of emissions for Alternatives 1 and 2 for the EIS and for the hypothetical 
operating scenario comprising the approved Alternative 2 NSR inventory are provided in 
Appendices F-1 and F-2, respectively. There are a number of differences to note between the 
emissions inventories. The inventories used for non-regulatory analyses presented in this EIS 
for Alternatives 1 and 2 include fugitive dust emissions from the Burntlog Route, as well as 
mobile tailpipe emissions from on-site mobile equipment. These sources were not included in 
the Alternative 2 NSR inventory because state regulations do not require mobile sources to be 
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covered by the PTC. Other emission levels have been revised in the Alternative 2 NSR 
emissions inventory in accordance with IDEQ's engineering review specific operating condition 
assumptions. Further, the NSR inventory assumed a specific hypothetical operating scenario 
that assumed the highest maximum daily mine activity would occur in just a single pit, and that 
all development rock disposal would use a single Development Rock Storage Facility (DRSF). 
This resulted in an inventory with generally larger emission rates for the SGP than those 
reflected in the Alternative 1 and Alternative 2 EIS inventories, which provided a more 
conservative regulatory assessment of NAAQS compliance (Air Sciences 2020). Table 4.3-1 
summarizes the different source categories and action alternatives that were considered in each 
of the emission inventories. 

The Alternative 1 and Alternative 2 EIS inventories include both dust and tailpipe emissions 
from vehicle travel on Burntlog Route from the mine site to Landmark for mine construction and 
operation periods. The traffic emissions included projected workforce, supply, and haulage 
vehicles (buses, light and heavy trucks) and road maintenance equipment (graders and dozers). 
Emissions from construction activities during LOM years 1 to 3 (site preparation, temporary 
power generation to support construction, mobile machinery use, transportation, etc.) vary 
within each year of the construction period. The maximum overall operations phase emissions 
from this source would occur during the peak in mine throughput in LOM Year 7. While the 
Alternative 1 and Alternative 2 EIS inventories include mobile source emissions along the 
Burntlog Route, these were considered to be outside the mine site, and not included as sources 
in the EIS modeling.  

Table 4.3-1 Comparison of EIS Inventories and New Source Review Inventory 

Emission 
Inventory 

Used for Non-
Regulatory 

EIS Analyses 

Used for IDEQ 
NAAQS 
Analysis 

Action 
Alternative 

Basis 

Mobile Source 
Tailpipe 

Emissions 

Burntlog Route 
Fugitive Dust 

Alternative 1 EIS 
2 

Yes No Alternative 1 Included Included 

Alternative 2 
NSR 1 

No Yes Alternative 2 Not Included Not Included 

Alternative 2 EIS 
2 

Yes No Alternative 2 Included Included 

Table Sources:  1 - From Midas Gold PTC application (Air Sciences 2020)  2 - Air Sciences 2018b 
Table Notes:  
NAAQS - National Ambient Air Quality Standards. 
IDEQ = Idaho Department of Environmental Quality. 
NSR = New Source Review.   
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4.3.1.3 Near Field Air Quality Analyses 
This section provides an overview of the air dispersion modeling methods, procedures, and 
datasets used for the near-field assessment. Additional details are provided in the Air Quality 
Analysis (Air Sciences 2018b). Figure 3.3-2 illustrates the extent of the near-field modeling 
domain. The near-field air quality analyses were conducted in accordance with EPA Guidelines 
for regulatory air modeling (40 CFR 51, Appendix W) and included the following: 

• Ambient air quality analyses to evaluate compliance with NAAQS and compare to 
Class II increments and Significant Impact Levels (SILs); 

• Ozone and secondary fine particulate formation analyses; 

• Screening visibility and plume blight analysis;  

• Screening Hg deposition analysis; and 

• Screening nitrogen and sulfur species deposition analysis. 

The Alternative 2 NSR inventory prepared for the PTC application indicates that the SGP would 
qualify as a minor source for NSR applicability (based on IDEQ review and approval). In this 
case, the state air permit application for a minor source is not required to provide a full analysis 
to show compliance with the Prevention of Significant Deterioration (PSD) criteria in Class I 
areas within the near-field analysis area. However, an analysis is required to ensure that the 
new emission sources do not cause or contribute to an exceedance of ambient air standards 
provided in the NAAQS. For this purpose, the LOM year with the highest air emissions was 
modeled, because other years with lower emissions would be expected to have lower impacts.  

In the case of the SGP, an assessment of project impacts in comparison to Class II area PSD 
increments and SILs for informational purposes provides an additional gauge of the significance 
of air quality impacts. However, this assessment does not represent a full PSD increment 
compliance demonstration. In addition, comparison of maximum modeled impacts to the SILs 
for Class II areas can be used, as provided in EPA Guidance, as a measure of the significance 
of impacts from major or minor sources. A project impact shown to be below a SIL can be 
presumed to not cause or contribute to the violation of a NAAQS or PSD increment. 

4.3.1.3.1 AMBIENT AIR QUALITY REFINED MODELING 
Refined modeling techniques using the air quality model were used to estimate pollutant 
concentrations using the Alternative 1 and Alternative 2 EIS air emissions inventories (except 
for lead and ozone) at receptor locations. The most recent version (18081) of the American 
Meteorological Society/Environmental Protection Agency Regulatory Model (AERMOD) 
dispersion analysis modeling system was used for this air quality analysis. The AERMOD 
modeling system is listed as the recommended model for short-range analysis (up to 50 km) in 
federal regulations (40 CFR 51, Appendix W). 

Modeling of background sources was not warranted for this near-field analysis, because the 
region is generally uninhabited, and large sources of air emissions are absent. A review of state 
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air quality permits showed that there are no permitted facilities located within a 50 km area 
(extent of near-field analysis area), of the Operations Area Boundary. The contribution to air 
quality conditions from background sources is accounted for in the selected baseline 
concentrations for the NAAQS analysis. These baseline concentrations were added to the 
highest predicted off-site concentrations due to the SGP sources, as represented in the 
Alternative 2 NSR inventory described in Section 4.3.2.2.1 under Alternative 2.  

Monitored background or baseline concentrations should reflect the existing air pollutant 
concentrations in the modeling domain. These baseline values are added to the modeled 
concentrations due to action alternative sources to estimate total ambient concentration 
conditions due to the SGP, and the combined concentrations are compared against the 
applicable NAAQS. In accordance with IDEQ recommendation, the CO, NOX, and SO2 baseline 
concentrations were derived from the Northwest International Air Quality Environmental Science 
and Technology Consortium online tool (NW AIRQUEST), for monitored years 2014 to 2017, as 
provided through Washington State University (2018). These baseline concentrations were 
derived by photochemical modeling methods, which are allowed under EPA Guidelines  
(40 CFR 51, Appendix W). The O3 concentration used as the baseline level was provided by 
IDEQ. The baseline concentrations for particulate species were derived from on-site monitoring 
data provided by Midas Gold, obtained by operation of an IDEQ- approved monitoring program 
(IDEQ 2015). The pollutant baseline concentrations accepted by IDEQ for the NAAQS air 
quality demonstration, in units of micrograms per cubic meter (µg/m3), are listed in Table 4.3-2. 

AERMOD requires an input of hourly meteorological data to estimate pollutant concentrations in 
ambient air resulting from modeled source emissions. For this analysis, one year (January 1, 
2014 to December 31, 2014) of site-specific hourly surface meteorological data collected at the 
Stibnite monitoring station was used. When site-specific data are available, as in this case, use 
of a single year of meteorological data can be deemed sufficient for the analysis. A full 12 
months of data are the minimum required for air quality assessments under EPA Guidelines 
(40 CFR 51, Appendix W) to account for seasonal effects. The methods and procedures used to 
collect this dataset were reviewed by IDEQ and approved in December 2013 (IDEQ 2013) 
based on the PSD meteorological data quality requirements specified in the EPA Appendix W 
Guidelines. The EPA-recommended preprocessor, AERSURFACE, was used to estimate 
surface parameters for use in AERMOD that are dependent on the land use and vegetative 
cover of the area being evaluated. 

Table 4.3-2 Baseline Pollutant Concentrations for IDEQ NAAQS Air Quality Analysis 

Pollutant Averaging Time Baseline Conc. (µg/m3) Primary NAAQS1  

CO 8 hours 1110 10,000 µg/m3 

1 hour 1740 40,000 µg/m3  

NO2 Annual 0.9 100 µg/m3  

1 hour 4.3 188 µg/m3  

O3 8 hours 112.3 .15 µg/m3 

PM10 24 hours 37.0 150 µg/m3 
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Pollutant Averaging Time Baseline Conc. (µg/m3) Primary NAAQS1  

PM2.5 Annual 3.5 12 µg/m3 

24 hours 15.0 35 µg/m3 

SO2 1 hour 12.3 196 µg/m3  

3 hours 16.8 1300 µg/m3  

Table Source: Air Sciences 2020  
Table Notes: 
1 The NAAQS units are shown to agree with the modeling analysis approved by IDEQ. 
ppb = parts per billion (volume). 
µg/m3 = micrograms per cubic meter. CO = carbon monoxide. 
NO2 = Nitrogen dioxide. PM10 = particulate matter 10 microns in diameter and smaller. 
SO2 = Sulfur dioxide.  O3 = ozone. 
PM2.5 = particulate matter 2.5 microns in diameter and smaller. 
 

Several source categories are defined in AERMOD to reflect different release characteristics. 
Processing, refining, and ancillary sources with exhaust stacks, such as baghouse-equipped 
sources, fuel-burning equipment, and the refinery autoclave, retort, smelting furnace, carbon 
kiln, etc., were modeled as “point” sources. In general, the process sources without exhaust 
stacks, but where emissions have some inherent velocity on release (such as blasting, haul 
road dust, mechanical transfer of material, and ore screening and crushing) were modeled as 
“volume” sources. Unlike point sources, emissions from the numerous fugitive sources in the 
mining pits and process area (e.g., drilling, blasting, material loading, unloading, hauling, and 
wind erosion of exposed surfaces) were not modeled individually; rather, they were grouped 
together as combined “area” sources for these activity locations. The haul road network was 
divided into 22 sections, and these were sub-divided into 65-meter-long segments. Each 
segment was represented as an individual “volume” source in AERMOD. 

Default particulate modeling methods, including deposition were used for estimating PM2.5 and 
PM10 impacts. To account for particulate settling, published references were relied on for the 
particle properties and size distribution for combustion sources (Khalizov et al. 2012; University 
of Minnesota 2002). The ore and waste material particle densities were provided by Midas Gold 
(Air Sciences 2018b). 

Pollutant emissions from combustion sources are partially composed of nitric oxide (NO) and 
NO2. Once in the atmosphere, the NO can be converted to NO2 through chemical reactions with 
ambient ozone. An approved conversion method to mathematically estimate the ambient NO2 

concentrations from EPA Guidelines (40 CFR 51, Appendix W), was used to estimate the 1-
hour and annual NO2 impacts for this analysis (EPA 2015b) 

The Burntlog Route (under Alternative 1) was characterized in AERMOD by a series of “line” 
sources laid along the actual route. These sources were assigned a release height of 3 m, and 
an initial vertical dispersion of 2.8 m. These release parameters were based on an assumed 
3.5 m vehicle height, which is representative of an overall approximation of anticipated vehicle 
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heights (grader – 3.7 m, heavy- duty truck – 3.6 m, and pickup truck – 3.2 m [Caterpillar 2019]), 
and the area source parameter recommendations provided in the EPA Haul Road Workgroup 
Report (EPA 2012). The Burntlog Route emissions were evenly distributed along the full route 
by dividing the total road emissions by the total road total area; i.e., the complete Burntlog 
Route length (60,378 m = 37.5 miles) multiplied by the road width (6.1 m) (as described in Air 
Sciences [2018b]). 

As the SGP is considered a minor source for NSR, it is not required to show compliance with 
the PSD increments as part of its minor NSR air permit application unless requested by IDEQ to 
do so. However, due to its proximity to the FCRNRW area and the Nez Perce Requested 
Analysis Area, the Class II air quality analysis performed for this EIS did include an assessment 
of the significance of SGP air quality impacts by comparison to the Class II PSD increments (Air 
Sciences 2018b). The near-field modeling performed using the Alternative 1 inventory was used 
to compare predicted ambient concentrations to the Class II increments at the areas of interest. 
This assessment does not represent a PSD increment compliance demonstration, which is a 
more detailed evaluation. It should be noted that the Alternative 1 inventory as described in 
Section 4.3.1.2.3 did include fugitive tailpipe emissions from vehicles operating at the mine site, 
but did not include sources related to the on-site generation of lime.  

4.3.1.3.2 OZONE AND SECONDARY PM2.5 ANALYSES 
A quantitative evaluation of the impacts of ozone and secondary PM2.5 resulting from action 
alternative sources was performed, applying recent guidance issued by the EPA (Air Sciences 
2018b). Both criteria air pollutants are formed through chemical reactions in the atmosphere, so 
they are referred to as “secondary pollutants.” Ozone is not emitted directly from mining 
activities or processes, but rather is formed by reactions involving NOX and VOCs in the 
atmosphere. Therefore, ozone direct effects cannot be evaluated by air dispersion modeling of 
emissions from a single source or facility. Warm temperatures, clear skies (abundant levels of 
solar radiation), and stagnant air masses (low wind speeds) increase the potential for ozone 
formation (EPA 2016). 

In January 2017, the EPA promulgated an update to its Guideline on Air Quality Models 
(EPA 2017) in 40 CFR 51, Appendix W (1978), to incorporate a tiered demonstration approach 
to address the secondary chemical formation of ozone and PM2.5 associated with precursor 
emissions from single sources. The 2017 Guideline on Air Quality Models outlined a two-tiered 
approach for addressing single-source ozone and secondary PM2.5 impacts: 

• Tier 1: The first tier of assessment involves those situations where existing technical 
information is available, such as the results from existing photochemical grid modeling, 
published empirical estimates of source-specific impacts, or reduced-form models. in 
combination with other supportive information and analyses for the purposes of 
estimating secondary impacts from a particular source. According to the EPA, the 
existing technical information should provide a credible and representative estimate of 
the secondary impacts. 
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• Tier 2: If appropriate information for a Tier 1 analysis is not available, then a Tier 2 
analysis would be conducted involving the application of a case-specific air quality 
modeling analysis using chemical transport models. 

4.3.1.3.2.1 Tier 1 Assessment Approach – Ozone 
According to the EPA guidance, air quality modeling of hypothetical industrial sources that have 
similar source characteristics and emission rates of ozone precursors, and which are in similar 
atmospheric environments, are generally suitable for comparative Tier 1 assessments. To 
evaluate ozone impacts for this analysis, a Tier 1 assessment was performed based on review 
of the EPA’s Modeled Emission Rates for Precursors (MERPs) guidance document, which 
includes the EPA’s hypothetical source photochemical grid model (PGM) results (EPA 2019b). 
The PGM is a regional-scale atmospheric model that accounts for ozone-forming reactions and 
assigns the predicted ozone results as background to hypothetical sources of ozone precursors. 
This selected PGM source used in this case (number 18 in the PGM source roster) is the 
geographically closest to the mine site—210 miles (336 km) west-northwest of the mine site—in 
northeastern Oregon. Ozone impacts reported for the selected hypothetical source at a 
specified emission level were scaled to reflect the action alternative emission levels to estimate 
ozone impacts. The PGM-based estimates for ozone concentration changes were added to the 
baseline ozone concentrations to determine total estimated ozone impacts for comparison to the 
NAAQS (Air Sciences 2018b). 

4.3.1.3.2.2 Tier 1 Assessment Approach – Secondary PM2.5 
Particulates smaller than 2.5 microns in diameter present in the atmosphere due to combustion 
or process sources consist of primary particulates, condensable particulates, and secondary 
particles. Primary particulates are the fraction of emissions that originates as solid particles 
(e.g., soot). Condensable particulates originate as gaseous chemical emissions and condense 
to form particles after exposure to the cooler temperatures of the atmosphere. Secondary 
particulate can be formed when exhaust gases, the most notable example being NOX and SO2 
emissions from a process stack, interact with other chemical species in the downwind 
atmosphere to form fine particles (e.g., nitrates and sulfates). 

To evaluate secondary PM2.5 impacts, a Tier 1 assessment was performed based on the EPA 
MERPs guidance document (EPA 2019b). The same modeled hypothetical source in 
northeastern Oregon that was selected for the ozone assessment based on similarity in source 
characteristics, emission rates of precursors, and similar atmospheric environment, was 
selected to evaluate secondary PM2.5 impacts. The PGM-based estimates for PM2.5 
concentration changes were added to the baseline PM2.5 concentrations to determine total 
estimated PM2.5 impacts for comparison to the NAAQS (Air Sciences 2018b). 

4.3.1.3.3 PLUME VISIBILITY SCREENING ANALYSIS 
Plume visibility analysis is a means of quantifying the ability of a viewer to discern a visible 
plume released from a source and is usually evaluated for an observer at the closest point on 
the boundary of a Class I or Class II wilderness area of concern. For the plume visibility analysis 
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in this case, the most recent version of the EPA visibility impairment screening model 
(VISCREEN, version 13190) (EPA 1992) was used to determine if a plume released from the 
action alternative sources could potentially be visible by a human observer. Plume blight occurs 
when a coherent plume from a source is perceptible to a casual observer against either a terrain 
or sky background. The VISCREEN model considers the absolute plume contrast and the 
difference in color contrast, which together provide a measure of the visible difference between 
a plume and background as perceived by humans.  

For this analysis, plume visibility was evaluated for a hypothetical observer at the FCRNRW 
Class II wilderness area. A VISCREEN Level 2 screening analysis was performed, based on the 
maximum daily NOX, PM, and PM10 emissions from point and fugitive emissions comprising the 
action alternative sources, including mobile machinery, mining activities, transportation 
(including Burntlog Route mobile sources), and process activities. Particulate emissions from 
diesel combustion were categorized as “soot” in the VISCREEN input rather than PM10 or PM2.5. 
In this manner, the VISCREEN Level 2 analysis served as a general screening tool for 
FCRNRW plume blight impacts. Such impacts at more distant areas of concern would be of 
lesser magnitude, duration, and extent. 

The VISCREEN model was run using site-specific wind data to estimate the worst-case visibility 
impacts for worst-case meteorological conditions (wind speed and stability) (EPA 1992). The 
annual background visual range of 270 km for the mine site location was provided by the Forest 
Service and is representative of IMPROVE visual range data in the region. Additional details of 
the VISCREEN analysis procedures are provided in Air Sciences (2018a). 

To operate VISCREEN, the aggregated emissions from the action alternative sources were 
arranged to be released from a single point. This creates some uncertainty, because the 
emissions from the mine site and process operations area would spread out over several miles. 
To account for dispersed emission sources, accepted modeling practice is to determine a 
theoretical single-point plume origin correction distance. The calculated distance in this case 
was 17.8 km. Subsequently, this distance was added to the hypothetical observer distance at 
the FCRNRW area boundary, and the combined observer distance was used in the VISCREEN 
inputs. 

VISCREEN results provide a comparison of the two calculated plume contrast parameters with 
criteria thresholds to determine the plume perceptibility by an observer. Contrast (C) is a 
measure of the difference in the transmitted light intensity without regard for color. Color 
contrast (ΔE) measures the difference in wavelength of perceived light rather than intensity. For 
this plume visibility assessment, VISCREEN results for both C and ΔE were evaluated for a 
plume against a backdrop of sky or terrain, and at solar angles of 10 degrees and 140 degrees. 
A result that exceeds the criteria thresholds for either C or ΔE indicates that a plume would be 
visible. Both daytime and nighttime hours were included in this analysis, although it should be 
recognized that any plume that occurs at night would not have sunlight to illuminate it. 
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4.3.1.3.4 MERCURY DEPOSITION ANALYSIS 
In the atmosphere, the forms of Hg that contribute to the deposition to land and surface waters 
are gaseous Hg (Hg2), particulate-borne Hg (HgP), and gaseous elemental Hg (Hg0). 
Speciation of the particulate forms of Hg is not certain; however, mercuric oxide particulates are 
formed in combustion systems by the oxidation of elemental Hg. The assessment of Hg 
deposition for the locale of the mine site was conducted using two different tools. EPA computer 
simulation results based on the Regional Modeling System for Aerosols and Deposition 
(REMSAD) are available to quantify Hg deposition in each of the lower 48 states (EPA 2008). 

This modeling was based on Hg emission inventory data obtained from 2000 through 2006, so 
would be expected to be higher than more-recent Hg emission levels that reflect regulatory 
limitations. The REMSAD results were used to estimate background deposition in the locale of 
the SGP area. Sources of Hg deposition included in the EPA REMSAD modeling analysis were: 

• Point- and area-source emission sources in the lower 48 U.S.; 

• Emissions from sources in Canada and Mexico; and 

• Global background deposition from the Chemical Transport Model, the Global/Regional 
Atmospheric Heavy Metals model, and the GEOS-Chem model (EPA 2008). 

The second analysis tool to assess the contribution to Hg deposition due to the action 
alternative sources was screening-level dispersion simulation using AERMOD. It is recognized 
that AERMOD does not simulate the key physical processes affecting Hg in the environment 
(e.g., chemical transformation, re-emission, wet deposition, etc.) that are included in other 
models of Hg deposition. However, AERMOD was used in this case as a screening tool, to 
quantify the potential for increases in deposition of Hg species that could lead to impacts to 
biota. Complete discussion of the AERMOD method details and calculations are provided in the 
Air Quality Analysis report (Air Sciences 2018b). 

4.3.1.3.5 NITROGEN AND SULFUR DEPOSITION SCREENING ANALYSIS 
To evaluate near-field deposition due to action alternative sources of NOX and SO2, screening- 
level modeling was conducted using AERMOD for nitrogen and sulfur species. As in the case of 
Hg deposition, it is recognized that AERMOD does not include several physical processes 
involved in chemical deposition (e.g., atmosphere chemical transformation of NO2 and SO2) 
found in traditional acid deposition models. However, for purposes of this assessment, it served 
as a screening tool to conservatively identify potential for adverse deposition effects. 

This screening analysis was conducted using the Level 2 procedures prescribed in the draft 
interagency near-field deposition modeling guidance (U.S. National Park Service [NPS] 2011). 
The Level 2 analysis assumes that 100 percent of the NO/NO2 emissions are promptly 
transformed into soluble nitric acid on release to the atmosphere. This assumption results in a 
significant overestimation of potential nitrogen species deposition close to the facility and is 
viewed as conservative.  
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4.3.1.4 Far-Field Air Quality Analyses 
Another area of air quality analysis was analysis of potential effects in Class I and Class II areas 
surrounding the SGP area. The Class I areas within 300 km of the Operations Area Boundary 
are shown in Figure 3.3-1. The distances and direction between the proposed mine site and the 
closest boundary of these Class I areas are listed in Table 4.3-3. As described below, a less 
extensive area was defined as the far-field modeling domain, and several Class II wilderness 
areas were considered along with the selected Class I areas. 

The far-field analysis focused on four Class I areas that were among the closest to the mine 
site, and in different cardinal directions relative to the SGP area: SAWT, SELW, HECA, and 
CRMO. The adopted approach was to discern if potential impacts above thresholds were 
predicted in these areas. Assessment of impacts in these closer Class I areas are 
conservatively representative of impacts in the areas not included in the model. Table 4.3-2 
identifies the Class I areas that were not included in far-field modeling; however, if significant 
impacts had been identified in the closer Class I areas then additional analysis would be 
warranted to determine if there were potential impacts also could affect the more distant Class I 
areas (Air Sciences 2018a). 

Table 4.3-3 Class I Areas in the Far-Field Analysis Area 

Class I Area 
Included in Far-Field 

Modeling 
Distance, miles (km) and 

Direction 

Sawtooth Wilderness (SAWT) Yes 48.1 (77.5), South 

Selway-Bitterroot Wilderness 
(SELW) 

Yes 53.6 (86.5), North 

Hells Canyon Wilderness (HECA) Yes 62.0 (100.0), Northwest 

Eagle Cap Wilderness No 84.1 (135.6), West 

Anaconda-Pintler Wilderness No 98.6 (159.0), Northeast 

Craters of the Moon National 
Monument (CRMO) 

Yes 132.8 (214.2), Southeast 

Flathead Reservation No 156.7 (252.7), North-Northeast 

Strawberry Mountain Wilderness No 165.0 (266.1), West-Southwest 

Red Rock Lakes National Wildlife 
Refuge 

No 169.6 (273.5), East 

Mission Mountains Wilderness No 177.7 (286.7), North-Northeast 

Table Source: Air Sciences 2018b 
 

Four Class II wilderness areas also were included in the far-field analysis: FCRNRW, GOSPEL, 
HEMBLD, and WHTCLD. The FCRNRW area is a large wilderness adjacent to the Operations 
Area Boundary that extends well beyond 50 km from this boundary. For purposes of the far-field 
analysis, only the portion of the FCRNRW that lies beyond 50 km was considered in far- field 
modeling. The Nez Perce Requested Analysis Area also was included in the far-field analysis of 
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visibility effects and chemical deposition impacts. The locations of these Class II areas of 
concern within the modeling domain are illustrated in Figure 3.3-3. 

4.3.1.4.1 MODELING METHODOLOGY FOR FAR-FIELD ANALYSES 
For the far-field analyses, the CALPUFF dispersion model was selected. The CALPUFF model 
is a non-steady state, Lagrangian “puff” model that simulates the transport and chemical 
transformation of discrete puffs of pollutants released into the atmosphere. As wind flow 
changes geographically from hour to hour after the release, the path of each puff is altered by 
the model to follow the changing wind direction. 

The CALMET processor, which simulates a three-dimensional wind field required by CALPUFF, 
was not used in this case. Rather, this analysis used a location-specific, 3-year wind field 
dataset generated by the Weather Research and Forecasting Model (WRF) in accordance with 
the federal Guideline on Air Quality Models (40 CFR 51, Appendix W). The WRF data was 
processed with the Mesoscale Model Interface (MMIF) program to prepare the meteorological 
fields for use in CALPUFF. This wind field spanned the entire modeling domain (420 km by 
420 km, at a 4 km resolution [105 by 105 grid cells]) and was based on 3 years of regional data 
(2015 to 2017) (Air Sciences 2018b). 

To assess data quality, the CALPUFF-ready wind field was evaluated against observational 
data from 15 established monitoring stations distributed throughout the CALPUFF modeling 
domain using the MMIF statistics program (MMIFStat). From the WRF meteorological data set, 
the MMIFStat package derives a few data quality metrics for air temperature, relative humidity, 
and winds. These computed metrics were compared to data quality benchmarks that have been 
commonly reported for mesoscale model evaluation. These benchmarks are available for both 
simple and complex terrain and are viewed as indicators of data adequacy and quality but are 
not used alone to accept or reject datasets. 

In this case, the applicable complex terrain benchmarks for temperature and humidity data were 
generally met by the WRF dataset. However, some divergences from benchmarks were noted 
for wind speed and direction data. This was attributed to the elevated and complex terrain 
surrounding the various data monitoring sites, which can cause errors in wind direction 
simulation. Additional details of the meteorological data assessment procedures for operation of 
CALPUFF are presented in the Air Quality Analysis report (Air Sciences 2018b). 

Sources from the near-field AERMOD modeling files were used to build the CALPUFF inputs, 
with some significant differences. For point sources having exhaust at ambient air temperature 
(e.g., dust control baghouses), the CALPUFF model differs from AERMOD, because it sets a 
constant release temperature approximating ambient air temperature (293.15 degrees Kelvin). 
In AERMOD, the mine pit sources were modeled as rectangular volume sources (OPENPIT 
routine), with individual lateral dimensions and release heights for each pit used to calculate 
initial vertical dispersion parameters. In CALPUFF, the pit sources were modeled as square 
area sources located with a release height at the top of the pit opening, with the pit located from 
the AERMOD lateral dimensions. The primary SGP plant access road was modeled in 
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AERMOD using several defined “line” sources. In CALPUFF, this access road was modeled as 
a set of widely spaced “volume” sources (Air Sciences 2018a). 

Receptors for each Class I area were downloaded from the NPS Class I Area Receptors 
website (NPS 2018). For the Class II wilderness areas, receptor elevations were determined 
using the AERMAP program. Receptors were placed in the interior of each wilderness area at a 
2-km grid spacing starting at 50 km from the mine site. 

4.3.1.4.2 FAR-FIELD REGIONAL HAZE ASSESSMENT PROCEDURES 
For the far-field assessments of regional haze impacts, the MESOPUFF II five-pollutant (nitric 
acid [HNO3], NOX, nitrate species, SO2, and sulfate species [SO4]) conversion algorithm was 
applied in CALPUFF to simulate atmospheric chemistry effects and contribution to regional 
haze. Action alternative source emissions were set at the LOM Year 7 maximum daily 24-hour 
emissions of NOX, SO2, SO4, and fine and coarse PM. Additional details of the CALPUFF 
processing and post-processing methods are presented in the far-field modeling protocol and 
the Air Quality Analysis report (Air Sciences 2018a,b). 

Use of the annual average natural visual range conditions and visibility background values are 
usually recommended by federal land manager guidance for Class I areas. The average natural 
conditions for the four Class I areas in this analysis were obtained from the IMPROVE sites 
representing those areas (Copeland 2018). For the Class II wilderness areas, Forest Service- 
recommended HECA background values were used for the Nez Perce Requested Analysis 
Area, and median background values from the four nearest Class I IMPROVE sites were used 
for the remaining Class II wilderness areas (Copeland 2018). 

4.3.1.4.3 FAR-FIELD COMPARISONS WITH CLASS I AND CLASS II 
INCREMENTS 

As the SGP is considered a minor source for NSR, it is not required to show compliance with 
the PSD increments in either Class II or Class I areas. In view of proximity of the mine site to the 
FCRNRW area and the Nez Perce Requested Analysis Area within a 50 km distance, a 
comparison of SGP air quality impacts with the Class II PSD increments was conducted as part 
of the near-field analysis using the Alternative 2 EIS inventory (refer to Section 4.3.1.3.1). 
Similarly, the far-field CALPUFF modeling was used to perform a comparison between 
maximum ambient concentrations with Class I and Class II increments for the areas of interest 
in the far-field domain beyond 50 km.  

It should be noted that this modeling was based on the Alternative 2 inventory that includes the 
on-site generation of lime. This inventory was shown to have somewhat higher overall criteria 
pollutant emissions, generally due to the added combustion emissions of the lime kiln. 
Therefore, it was considered more conservative to perform this increment comparison for the 
action alternative with the higher quantified emissions. This inventory includes fugitive tailpipe 
emissions from vehicles operating at the mine site, in common with other non-regulatory 
modeling analyses such as the regional haze contributions and deposition screening modeling. 
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4.3.1.4.4 FAR-FIELD DEPOSITION ASSESSMENTS 
Total potential annual nitrogen (N) and sulfur (S) deposition from action alternative sources was 
determined as part of the air quality far-field analyses. The POSTUTIL routines in the CALPUFF 
model predict the deposition fluxes for both these chemical species at the receptors placed in 
the areas of concern. These post-processing routines were used to calculate the nitric 
acid/nitrite concentrations levels at each receptor, accounting for the hourly-occurring humidity 
and temperature conditions. Similarly, POSTUTIL routines in CALPUFF were applied to predict 
sulfuric acid/sulfate concentrations at each receptor. The modeling results for total potential N 
and S deposition are expressed in terms of the quantity of those two elements. Both dry and wet 
deposition were considered. Deposition impacts were compared to the Deposition Analysis 
Thresholds (DAT) as outlined in federal land manager guidance on N and S deposition 
(NPS 2011). In this guidance, the significance level for N and S deposition rates in Class I areas 
is listed as 0.005 kilogram per hectare-year. 

4.3.1.5 Assumptions and Uncertainties 
Assumptions and uncertainties for the air quality analyses includes: uncertainty in impact 
analysis due to changes in emissions sources in the proposed action that are different or were 
not included in the emissions inventory used for the air modeling and analysis; inherent 
uncertainties in EPA and industry emission factors used; and uncertainties due to lack of on-site 
background information including ambient air, soil conditions, and some meteorological data. 

The Alternative 2 NSR emission inventory deemed complete by IDEQ for the NAAQS 
compliance demonstration included the emissions from the lime kiln, which reflects the highest 
SGP emissions scenario, and therefore, the highest predicted NAAQS impacts. However, this 
inventory did not include mine site mobile tailpipe emissions. Further, it should be recognized 
that modeled results, without onsite monitoring to substantiate them, are always subject to 
uncertainty. 

Several areas of uncertainty result from the need to make assumptions about physical 
conditions, to predict regulatory review outcomes, and from incomplete information at the time 
of this analysis were identified: 

• Use of the Alternative 1 emissions inventory prepared earlier in the SGP development 
process for non-regulatory air analyses presented in this EIS, rather than the later and 
more-conservative Alternative 2 NSR emissions inventory accepted by IDEQ for NAAQS 
compliance demonstration;  

• Potential new and altered emission sources that may be added to the SGP under 
different action alternatives (e.g., Relocated and re-sized pits and waste rock areas, 
addition of a batch plant, and/or waste incinerator); 

• Inability to quantify emissions related to antimony concentrate shipment, as the 
destinations (foreign and/or domestic), shipping methods (overland truck and/or rail) 
travel distances, load transfers, and selection of routes to transportation hubs for this 
product are not known; 
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• Use of industry blasting information from Australia (rather than EPA-based method), and 
predicted emissions for ore refining based on Nevada gold mine permits and technical 
documents, although these approved by IDEQ during the NSR permitting process; and, 

• Use of estimated hourly and daily emissions and the related ambient air and visibility 
impacts due to construction over an assumed annual schedule of 355 days (with no 
activity assumed for 10 days per year), even though these activities would likely be 
compressed into approximately half that time each year due to weather constraints, 
resulting in higher short-term emission rates within the active months. 

Additional information regarding assumptions and uncertainties is included in Table 4.1-1. 

4.3.2 Direct and Indirect Effects 
The air quality in each location is characterized by several properties that can be physically 
monitored and evaluated. From analysis of predicted air quality changes, the relative 
significance of impacts for the SGP can be estimated. These include the air quality indicators 
that were evaluated in this analysis as described in Section 4.3.1.1, Effects Analysis Indicators 
and Methodology of Analysis. 

4.3.2.1 Alternative 1 

4.3.2.1.1 CONSTRUCTION AND OPERATIONS AIR EMISSIONS INVENTORY 
Emissions were initially estimated for activities and process sources included in Alternative 1 for 
each LOM year. The LOM years presented in this discussion are based on years starting with 
Year 1 as the first year of construction. This does not align with Midas Gold timelines in 
supporting documents which assume the first year of construction as a negative year counting 
down to the first year of operations as Year 1. This EIS assumes Year 1 is the first year of any 
type of disturbance associated with the SGP, including construction and does not use negative 
years in discussing mine timelines (see Figure 2.3-3). As discussed in this section, the highest 
total air emissions would occur during LOM Year 7, which also corresponds to the year of the 
highest annual mine throughput. Analyses for the “non-regulatory” air quality characteristics 
were performed using the initial emission inventory, termed the Alternative 1 EIS inventory. For 
regulatory assessment of NAAQS compliance, the analysis utilized an inventory prepared the 
PTC application to IDEQ, and based on Alternative 2.  

Air emission point sources for the construction phase of Alternative 1 would be composed of 
temporary engine-driven generators, portable conical crusher and screens, temporary diesel-
fired heaters, and engine-driven air compressors. The fugitive sources related to mine 
construction and operations would be haul, access, and construction road dust from vehicle 
travel during the pre-production years, as well as earth-moving equipment, material transfers, 
storage in several temporary construction stockpiles and waste rock piles, tailpipe emissions 
and exploratory activities. The use of ammonium nitrate/fuel oil explosives also would be 
considered a mine construction phase source, as well as an ongoing operations phase source. 
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In the emissions inventory for Alternative 1, mining and ore processing operations are assumed 
to be capable of operating 365 days per year, so annual emissions, and ambient air and 
visibility impacts, were derived for that schedule. Most of the construction activities also are 
assumed to occur at a consistent rate for 355 days per year (with no activity assumed for 
10 days per year). Consideration of these schedules allowed emissions to be estimated on a 
daily- average and hourly bases for modeling purposes. This assumed schedule is a source of 
uncertainty in the analysis, as weather conditions would affect the construction schedule, and 
would suggest higher daily activity during the months of May through November, and higher 
short-term emission rates. Details regarding the emission source roster, operating assumptions, 
and resulting emissions estimates for Alternative 1 are provided in Appendix F-1. 

Starting in LOM year 4 (after up to 3 years of construction and pre-production activities), 
construction and mining activity emission sources would consist of conventional open-pit 
methods to extract ore and waste rock, including drilling, blasting, excavating, and hauling. The 
point sources for the operations phase, generally beginning in LOM year 4, include many of the 
same sources that would be used during mine construction. Added emission sources beyond 
the construction phase would consist of portable and stationary engine-driven generators, two 
propane-fired heaters for intake vent air, the primary jaw crusher system, and the mill building 
sources (Midas Gold 2016).  

Two critical assumptions used in the emissions inventory on which the air effects analysis was 
based are included as required mitigation measures in the action alternatives, First, the 
emissions inventory and thus impact analysis assumed that all off-highway diesel engines would 
comply with EPA Tier IV emission standards or better across the action alternatives. Second, 
dust suppression methods that would be sufficient to maintain the control efficiency assumed for 
the Alternative 2 NSR inventory, or for the Alternative 2 EIS inventory, whichever is greater, 
would be included as required mitigation measures. 

Mitigation measures for air pollutant emissions are incorporated at each step of the mining and 
processing operations. Several air pollution mitigation measures that were proposed by Midas 
Gold (2016) are common to all alternatives and are assumed to be a part of every action 
alternative impact assessment. For Alternative 1, emission control devices and designs would 
be put in place to abate emissions of particulate matter, Hg, and criteria pollutant emissions 
from internal combustion engines. Assessments of near-field and far-field impacts take these 
measures into consideration by applying emission factors based on data that include emission 
controls in compiling the Alternative 1 inventory. For off-highway truck travel, the efficiency of 
dust suppressants was based on vendor information (Air Sciences 2018c). 

Tailpipe emissions for off-highway diesel engines included in Alternative 1 are controlled by use 
of engines that meet Tier IV or better EPA performance standards (e.g., stationary internal 
combustion new source performance standards, 40 CFR 60, Subparts IIII and JJJJ). Roadway 
dust and tailpipe emissions from vehicle travel on Burntlog Route from the mine site to 
Landmark also were calculated for both construction and operation periods. The traffic 
emissions included projected workforce, supply, and haulage vehicles (buses, light and heavy 
trucks) and road maintenance equipment (graders and dozers). Due to modeling limitations, 
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although these emissions were calculated, the modeling of air quality effects accounted for 
emissions only in the SGP area. Warm Lake Road (County Road [CR] 10-579) emissions for 
the route from Landmark to Cascade for the remainder of on-road vehicle traffic also were 
estimated, but not included in the modeling of access roadways. The air impacts from fugitive 
dust and vehicle exhaust along intervals of roadway that were not modeled would be localized, 
and comparable to the roadways modeled within the SGP area. This is because wind patterns 
and traffic intensity are comparable along each interval of roadway. 

Emissions from construction activities during LOM years 1 to 3 (site preparation, temporary 
power generation to support construction, mobile machinery use, transportation, etc.) vary 
within each year of the construction period. Therefore, annual emissions were calculated based 
on the maximum annual activity rates for each year. Daily emissions were calculated based on 
the maximum daily activity rates during each LOM Year. Most of the major construction 
activities would be concluded before the LOM year 7 (year 4 in Midas Gold timelines), which 
had the highest estimated emissions, so these early LOM-year construction activities are not 
included in the emission inventory used for the air quality impact analysis. 

Midas Gold would design, construct, and operate SGP facilities with air pollution controls 
stipulated in applicable regulations and the air quality permit issued by IDEQ. The PTC would 
include stipulations that are based on applicable state and federal regulations, and that are 
consistent with best available control technology for new surface mining and processing 
operations. Details on the control measures and estimated control effectiveness for 
Alternatives 1 and 2, including additional measures that would be stipulated by the Forest 
Service, are provided in Appendices F-1 and F-2, respectively. Specific examples include: 

• Adherence to a robust fugitive dust control plan, containing standard operating 
procedures for dust control, surveillance, record-keeping, and reporting as may be 
required under best operating practices and/or conditions of air permits under IDEQ. 

• The main ore processing facility building, and coarse ore stockpile would be enclosed. 

• Water sprays and dust collection systems for ore processing facility material handling 
activities would be installed. 

• Water sprays and/or bag house dust collectors would be installed at the ore-crushing 
system and at ore reclaim feeders that deliver ore to the grinding circuit. 

• Hg emission controls, including particulate filters and carbon adsorption filters, would 
treat exhaust from the precipitate retort, autoclaves, carbon regeneration kiln, and 
induction furnaces. 

• Internal combustion engines used for the construction and operational phases (diesel- or 
gasoline-powered) would be maintained in a manner that would promote fuel-efficient 
operation, and thereby reduce tailpipe emissions. 

• Off-highway diesel engines would be rated for EPA Tier IV or better emission 
performance; operated in compliance with federal air quality applicable to internal 
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combustion engines (e.g.,40 CFR 60, Subparts IIII and JJJJ); and would observe 
limitations required by IDEQ air quality rules. 

• Ultra-low sulfur diesel fuel would be used for mobile sources and stationary diesel 
engines, to comply with state regulations. 

Projected emissions for the LOM year corresponding to maximum annual emissions (LOM 
Year 7) for stationary sources included in the SGP would be less than thresholds requiring 
either a PSD or Major Source (Title V) permit. Therefore, since these emission estimates have 
been accepted by IDEQ, then the implementation of the selected alternative would not require a 
major source Title V permit. As a minor source under the Clean Air Act, SGP would be required 
under the Idaho air permitting regulations to obtain a PTC from IDEQ that addresses the 
applicable federal and state emission limits and regulatory requirements. 

Ore-grinding operations at the semi-autogenous grinder in the mill building would be fully 
enclosed and wet; therefore, the mill would not be a source of air emissions. The cyanide leach 
and carbon process for gold recovery occur in sealed vessels, so that emissions from this 
portion of the process are low. Emissions of volatized HCN are quantified as contributing to 
HAP emissions. 

Figure 4.3-1 presents the annual Alternative 1 emissions inventory used in the non-regulatory 
EIS air analyses for the criteria pollutants for each LOM construction and operation year as 
derived from the maximum operating schedule for each type of operation. The construction 
emissions occur primarily in the pre-production year years (LOM year 1 through year 3), the 
mining emissions and ore processing emissions occur from LOM year 4 through year 15. 
Emissions from certain mine construction components that continue during the mine operation 
years are included with the applicable LOM year mining emissions. Note that the maximum 
potential ore processing emissions would not vary over the life of the mine. This is because ore 
processing emissions were calculated conservatively based on constant operation at the 
maximum daily ore production rate of 25,000 tpd, regardless of actual yearly ore production 
rates. The maximum emission rate LOM Year 7 shown in Figure 4.3-1 was selected as the 
emission inventory basis for detailed non-regulatory assessment of Alternative 1, without 
evaluation of NAAQS compliance. That regulatory assessment was conducted in the context of 
Alternative 2, based on an emission inventory prepared for to support the PTC application to 
IDEQ (refer to Section 4.3.2.2.2). 

The maximum annual pollutant emissions for the non-regulatory analyses for each LOM year 
are further detailed in Table 4.3-4. The highest aggregated criteria pollutant annual emissions 
(including fugitives) would be approximately 1,284 tons per year (tpy) and are predicted to occur 
for Alternative 1 in LOM Year 7, which would be the highest ore production year. The 
corresponding individual source emissions were taken as the basis for the air dispersion 
modeling exercises described in Sections 4.3.1 and 4.3.2. The variation in annual emissions 
reflects the progression in levels of mining activity in different open pits, and differing levels of 
haul road transport for the pits during their development (Air Sciences 2018b). 
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The predicted annual emissions summaries by source category for each criteria pollutant are 
provided in Table 4.3-5. It should be recognized that the stationary sources represented by the 
process and auxiliary category are the sources used to judge the applicability of major source 
permitting status. As shown in the table, these emissions are less than the annual threshold of 
100 tpy that would trigger Title V permitting status. Emissions of particulate matter (total 
suspended particulate [TSP], PM10, and PM2.5) from fugitive sources represent the largest 
contributor to overall emissions. The operation of off-highway trucks and fuel-combusting 
equipment would constitute the largest sources of carbon monoxide and nitrogen oxides. Due to 
the low sulfur content of liquid fuels that would be used for the equipment at the mine site, and 
the federal emission standards for the recent model-year diesel engines, the emissions of SO2 
and VOC are relatively low. 

Dust and tailpipe emissions due to the travel of off-highway trucks and other vehicles were 
accounted for in the dispersion modeling within the SGP Operations Area Boundary, in the 
mined pits, and along the Burntlog Route from the mine site. As listed in Table 4.3-5, these 
emissions were based on the access road and mine road configuration proposed in 
Alternative 1. The estimated operations phase emissions for SGP vehicle travel along Warm 
Lake Road (CR 10-579) from Landmark to Cascade also are estimated (refer to Appendix F-1), 
but not included in the dispersion modeling. 

The level of traffic and related emissions for the transport of material beyond Cascade, such as 
the shipping of antimony concentrate, are not sufficiently predictable to be quantified. Based on 
current estimates, transport of concentrate would require two truck trips per day, so the 
contribution to SGP emissions would be small. However, for informational purposes emission 
factors per mile of travel for fully-loaded heavy transport trucks are provided in the Air Quality 
Analysis report for the Alternative 1 emission inventory (Air Sciences 2018b). 
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Figure Source: Total Emissions Data from Air Sciences 2018b 
Figure Notes: 
Life-of-Mine Years shown on the figure use the timeline adopted for this EIS. Midas Gold timelines presented in the 
Plan of Restoration and Operations (Midas Gold 2016) start with years -2 through 0 being construction phase, which 
and equate to Years 1 through 3 in this EIS. 

Figure 4.3-1 Timeline of Maximum Annual Emissions by Life-of-Mine Year  
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Table 4.3-4 Maximum Criteria Pollutant Emissions Summary by Life-of-Mine Year 
(Alternative 1 EIS Inventory) 

LOM 
Year 1, 2 

TSP 
(tpy) 

PM10 
(tpy) 

PM2.5 
(tpy) 

CO 
(tpy) 

NOX 
(tpy) 

SO2 
(tpy) 

VOC 
(tpy) 

Total  
Alternative 1 

Criteria 
Emissions 3 

(tpy) 

1 231.0 66.9 17.1 461.7 156.2 0.8 52.3 737.9 

2 364.9 106.4 30.8 531.3 220.8 0.9 56.8 916.2 

3 642.7 173.1 33.6 481.0 291.9 1.0 43.0 990 

4 921.5 270.7 58.6 335.8 218.8 5.8 20.3 851.4 

5 1,121.1 328.9 66.3 420.4 323.7 6.1 22.5 1101.6 

6 1,157.0 345.0 66.6 491.8 330.2 6.1 22.9 1196 

7 4 1,229.5 365.0 68.7 537.8 351.1 6.1 23.7 1283.7 

8 1,116.3 333.2 64.9 485.0 341.3 6.1 23.0 1188.6 

9 1,200.2 356.1 65.1 490.2 348.0 6.1 22.6 1223 

10 1,116.6 335.5 62.7 476.2 299.7 6.0 21.4 1138.8 

11 1,189.8 356.7 64.6 503.7 310.0 6.0 21.6 1198 

12 1,172.2 348.9 64.2 486.5 310.4 6.0 22.1 1173.9 

13 1,125.2 334.3 62.7 456.0 280.8 5.9 21.4 1098.4 

14 774.1 239.4 52.1 329.6 211.7 5.8 18.6 805.1 

15 477.4 154.9 42.0 170.8 101.2 5.5 11.6 444 

Table Source: Air Sciences 2018b 
Table Notes: 
1 The LOM Years presented on the table represent LOM Years as numbered in this EIS. Midas Gold’s Plan of 

Restoration and Operations (Midas Gold 2016) portrays the pre-operation years as negative numbers, so LOM 
years are numbered as -3, -2, -1, 1 through 12. 

2. LOM years 1 through 3 represent construction and pre-production period. Mining and processing operations are 
fully active in LOM year 4. 

3. Total Alternative 1 emissions are the sum of PM10, CO, NOX, SO2, and VOC emission rates. 
4 The highest overall annual emissions would occur in LOM year 7, which corresponds to the year of highest 

predicted mine output. 
CO = carbon monoxide. NOX = Nitrogen oxides. 
PM2.5 = Particulate matter less than 2.5 micron diameter. PM10 = Particulate matter less than 10 micron diameter. 
SO2 = Sulfur dioxide. tpy = Tons per year. 
TSP = Total suspended particulate. VOC = volatile organic compounds. 
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Table 4.3-5 Maximum Annual Pollutant Emissions Summary – Life-of-Mine Year 7 
(Alternative 1 EIS Emissions Inventory) 

Source Category 
CO 

(tpy) 
NOX 
(tpy) 

TSP 
(tpy) 

PM10 
(tpy) 

PM2.5 
(tpy) 

SO2 
(tpy) 

VOC 
(tpy) 

Process and Auxiliary (Stationary) 13.0 21.8 53.0 37.2 28.7 5.2 4.7 

Mining and Mobile 519.0 322.6 1,021.7 288.3 35.8 0.9 18.3 

Burntlog Route – Off-site Roadway 
Dust and Tailpipe Emissions 5.8 6.7 154.9 39.5 4.2 0.02 0.7 

Warm Lake Road (CR 10-579) 
(Landmark to Cascade) Roadway 
Dust and Tailpipe Emissions 

1.84 5.60 85.9 17.9 4.5 0.009 0.5 

Total 537.8 351.1 1,229.6 365.0 68.7 6.1 23.7 

Table Source: Air Sciences 2018b 
Table Notes: 
CO = carbon monoxide. NOX = Nitrogen oxides. 
PM2.5 = Particulate matter less than 2.5-micron diameter. SO2 = Sulfur dioxide. 
PM10 = Particulate matter less than 10-micron diameter. tpy = Tons per year. 
TSP = Total suspended particulate. VOC = volatile organic compounds. 
 

Most of the HAP emissions from operations come from the combustion of fossil fuels and 
fugitive dust containing trace metals. Other HAP emissions include: 

• Hg from gold ore refining sources (e.g., autoclave, carbon kiln, retort and induction 
furnaces); 

• Hg from exposed surfaces (stockpiles, development rock, tailings, and pits); 

• Fugitive dust containing Hg released from mining and ore processing activities; 

• HCN volatilization from the dilute cyanide solution in leach tanks, carbon-in-pulp tanks, 
and HCN detoxification tanks; and 

• TSF impoundment of process tailings that would contain trace amounts of residual HCN. 

The annual HAP and toxic pollutant emissions for LOM Year 7 are listed in Table 4.3-6, with Hg 
reported in pounds per year, and the other toxics in tpy. Details regarding the HAP and air toxics 
operating assumptions, and resulting emissions estimates for Alternative 1, are provided in 
Appendix F-1.  

Regarding HCN emissions from gold mines, the EPA has examined U.S. gold ore processing 
and production facilities and concluded that measurements of HCN concentrations at these gold 
facilities “showed ambient concentrations below levels of public health and environmental 
concerns” (EPA 2010). The latter determination was based on several fence-line monitoring 
studies directed by EPA to measure HCN concentrations downwind of the gold facilities, and 
comparison with the applicable HCN reference concentration. The estimated SGP HCN 
emissions (1.9 tpy) would be less than the majority (6 out of 7) of the facility emissions 
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evaluated in the EPA study. This group of existing facilities reported HCN emission rates 
ranging from 0.2 to 8.8 tpy, with an average of 3.8 tpy (EPA 2010). Based on this determination, 
no further analysis was conducted to address off-site impacts of the action alternative HCN 
emissions. 

Hg is introduced to the ore processing system through the Hg content of the ore itself. 
Evaluation of potential Hg emission impacts was conducted, in part, to verify that emissions 
would comply with the EPA Hg emission standards provided in 40 CFR 63, Subpart EEEEEEE, 
for gold ore processing and production facilities. The SGP would be subject to these federal 
standards using a carbon-in-pulp process for capturing gold that has been extracted from the 
crushed ore using dilute HCN solutions and use of a retort for purifying the gold-laden 
precipitate from electrowinning. The projected Hg emissions from the gold ore processing 
sources would be controlled to less than 10 to 20 percent of these federal standards. The 
emissions released from gold-refining processes are controlled as listed below to mitigate 
particulate and gaseous Hg emissions. These control technologies are accounted for in the 
maximum emissions estimates in Table 4.3-6: 

• Activated carbon regeneration kiln – wet scrubber and activated carbon filter; 

• Retort – activated carbon canisters and filter pack; and 

• Induction furnaces – baghouse filter and activated carbon filter pack. 

Table 4.3-6 Maximum Annual HAP and Air Toxics Emissions Summary – Alternative 1 
EIS Inventory  

Source Category 
HCN 
(tpy) 

H2SO4 
(tpy) 

HAP 
(tpy) 

Hg 
(lbs/yr) 

Process and Auxiliary 1.8 8.9 1.2 24.8 

Mining fugitive 0.0 0.0 2.0 8.5 

Total 1.8 8.9 3.2 33.3 

Table Source: Air Sciences 2018b 
Table Notes: 
H2SO4 = sulfuric acid, mist form. HAP = Hazardous Air Pollutants. 
Hg = mercury (all forms). tpy. = Tons per year. 
VOCs = Volatile Organic Compounds. 
 

4.3.2.1.2 DIRECT AND INDIRECT EFFECTS – NEAR-FIELD ANALYSIS 

4.3.2.1.2.1 Comparison of Maximum Pollutant Concentration 
Impacts with NAAQS  

Assessment of conformance to the NAAQS is based on the highest receptor concentration in 
the modeling domain for the pollutants and averaging times corresponding to the standards. 
The modeled maximum concentration at this receptor is added to the selected baseline 
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concentrations that represent current existing conditions. If the results from this computation are 
below the NAAQS, then impacts at other locations in the domain would be below the NAAQS as 
well.  

Although a preliminary NAAQS modeling effort was conducted as part of the Air Technical 
Report (Air Sciences, 2018b), the NAAQS impact analysis has been updated in this document 
to reflect the refined NAAQS modeling conducted for IDEQ as the regulatory authority. Refer to 
this regulatory assessment presented in Section 4.3.2.2.1, based on the Alternative 2 NSR 
emission inventory that includes an on-site lime production process. Consequently, the 
Alternative 2 operating scenario would have higher annual and short-term emissions than 
Alternative 1. For this reason, predicted impacts compared to NAAQS for Alternative 1 can be 
assumed to be less than those presented for Alternative 2.  

4.3.2.1.2.2 Comparison of Maximum Pollutant Impacts with Class II 
Increments 

Comparison of the maximum modeled impacts to Class II increments and SILs is typically 
required as part of the PSD evaluation for major source ambient air quality assessments. 
However, for informational purposes relative to the SGP such comparisons provide an 
additional indicator of the relative significance of air quality impacts. The results in Table 4.3-7 
based on the Alternative 1 EIS maximum annual inventory show the near-field maximum 
modeled ambient concentrations derived from the non-regulatory, near-field analysis. For all 
pollutants, the modeled concentrations are less than the Class II increments. For pollutants 
other than SO2, the maximum modeled concentrations are above the SILs. In the case of a 
major source, this outcome would indicate that more detailed analysis is warranted to confirm 
compliance with the NAAQS, and other criteria. For any new source, a project impact shown to 
be below a SIL is recognized as not causing or contributing to the violation of a NAAQS or PSD 
increment.  

In general, instances of modeled project impacts that exceed a SIL may warrant a refined 
analysis to investigate whether a project will cause or contribute to a PSD increment violation. 
Given there are no substantial existing minor or major sources in the immediate vicinity of the 
mine site, it is viewed as unlikely that significant consumption of the PSD increment occurs in 
this area. Due to the relatively low maximum concentrations from near-field modeling for SGP, 
which are well below the PSD increment for all pollutants, it also is unlikely the SGP would 
cause or contribute to a violation of a PSD increment. If the IDEQ were to have sufficient 
concern that a PSD increment violation could occur, a full regulatory PSD increment compliance 
demonstration could be warranted even for a minor source under the state's NSR air permitting 
process. 
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Table 4.3-7 Comparison to Near-Field Class II Increments and Significant Impact levels 
Based on Alternative 1 EIS Inventory 

Pollutant 
Averaging  

Time 1 

Maximum Modeled 
Concentration 

(µg/m3) 

Class II Significant 
Impact Level 3 

(µg/m3) 

Class II Increment  
(µg/m3) 

NO2 Annual 8.0 1.0 25 

PM2.5 2 Annual 1.2 0.2 4 

24-hour 3.6 1.2 9 

PM10 Annual 10.6 0.2 17 

24 hours 22.3 1 30 

SO2 Annual 0.8 1 20 

24 hours 1.9 5 91 

3 hours 3.5 25 512 

Table Source: Air Sciences 2018b; EPA 2018  
Table Notes: 
1 Design Value Rank For any period other than an annual period, the applicable maximum allowable increase may 

be exceeded during one such period per year at any one location. 
2 Includes secondary, condensable PM2.5 impacts. The annual SIL was revised as described in EPA Guidance 

issued in April 2018 (EPA 2018). 
3 These results show that, except for SO2, the near-field modeled maximum concentrations are above the Significant 

Impact Levels, which would be relevant if SGP were a major source. 
µg/m3 = micrograms per cubic meter. 
NO2 = Nitrogen dioxide. 
SO2 = Sulfur dioxide. 
PM10 = Particulate matter less than 10-micron diameter. PM2.5 = Particulate matter less than 2.5-micron diameter. 
 

4.3.2.1.2.3 Ozone and Secondary PM2.5 Impact Assessment 
To evaluate ozone impacts from VOC and NOX precursor emissions, a Tier 1 assessment as 
described in Section 4.3.1.3.2 was performed based on the Alternative 1 EIS emissions 
inventory for LOM year 7, the year of highest projected mine production. For that inventory, the 
facility-wide potential ozone precursor emissions were estimated in that inventory to be 364 tpy 
of NOX and 23.7 tpy of VOCs. This assessment used the non-regulatory emissions inventory, 
therefore, mine site mobile source tailpipe emissions were included. Additional discussion 
regarding the ozone and secondary PM2.5 analysis is provided in the Air Quality Analysis report 
(Air Sciences 2018b). 

Following Tier 1 procedures, a representative industrial source as modeled by EPA was 
selected from the PGM roster to assess ozone impacts. This modeled source (number 18 in the 
PGM source roster) is geographically the closest to the mine site; 210 miles (336 km) west-
northwest of the mine site, in northeastern Oregon. Given the location of number 18 downwind 
from the coal-fired (550 megawatts) Boardman Power Plant (17 miles (27 km) to the west-
southwest), it can be expected that this PGM source would experience higher ozone 
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concentrations than would be expected at the undeveloped SGP area. For hypothetical source 
18, ozone contributions from precursor pollutant emissions of NOX and VOCs (500 tpy each) 
were predicted to be 1.94 ppb and 0.46 ppb for NOX and VOCs, respectively (Air Sciences 
2018b; EPA 2019b). 

On this basis, the corresponding ozone impact due to Alternative 1 sources was estimated by 
linearly scaling the source number 18 ozone impact by the relative precursor emission rates of 
the PGM source and Alternative 1. The result is provided in Table 4.3-8. This table also shows 
the baseline ozone concentration (refer to Table 4.3-1); the estimated total concentration for the 
highest modeled receptor. This analysis shows that the maximum modeled contribution to 
ozone levels are a small fraction of the existing baseline conditions. 

Table 4.3-8 Maximum 8-hour Ozone Impact - Alternative 1 EIS  
Inventory and Modeling 

Pollutant 
Averaging 

Time 
Maximum 

Concentration 
Baseline 

Concentration 
Total 

Concentration 

Ozone 8 hours 1.4 ppb 60.0 ppb 61.4 ppb 

Ozone 8 hours 0.003 µg/m3 0.129 µg/m3 0.131 µg/m3 

Table Source: Air Sciences 2018b  
Table Notes: 
ppb = parts per billion air concentration. 
µg/m3 = micrograms per cubic meter. 
 

To evaluate secondary PM2.5 impacts resulting from emissions of secondary PM2.5 precursor 
emissions, a Tier 1 assessment was performed based on the Alternative 1 EIS emissions 
inventory prepared for the non-regulatory analysis. For this inventory, the maximum facility-wide 
potential emissions of secondary PM2.5 precursor emissions would be 364 tpy of NOX and 6.6 
tpy of SO2. This assessment used the same EPA- modeled hypothetical industrial source 
(number 18 in northern Oregon) for PM2.5 precursor emissions and corresponding PM2.5 

maximum impacts. 

Results of the analysis of primary and secondary PM2.5 impacts are shown in Table 4.3-9. The 
PGM industrial source results provided both the primary (as emitted) PM2.5 impacts and 
secondary PM2.5 impacts that were scaled to represent Alternative 1 sources. For this analysis, 
the concentrations of both forms of PM2.5 were added together and combined with the baseline 
PM2.5 concentration. This comparison indicates that predicted primary and secondary PM2.5 

impacts from Alternative 1 would be about one-third or less of existing background conditions. 
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Table 4.3-9 Primary and Secondary PM2.5 Impact - Alternative 1 EIS Inventory and 
Modeling 

Pollutant 
Averaging 

Time 

Max. Primary 
PM2.5 

Concentration 
(µg/m3) 

Max. 
Secondarily- 
Formed PM2.5 

Concentration 
(µg/m3) 

Baseline 
Concentration 

(µg/m3) 

Total PM2.5 

Impact 
(µg/m3) 

Total PM2.5 Annual 1.2 0.01 3.5 4.7 

Total PM2.5 24 hours 3.1 0.15 15.0 18.1 

Table Source: Air Sciences 2018b  
Table Notes: 
µg/m3 = micrograms per cubic meter. 
PM2.5 = Particulate matter less than 2.5-micron diameter. 
 

4.3.2.1.2.4 Class II Wilderness Area Plume Visibility Screening 
Results 

Plume visibility modeling is a means of quantifying the ability of a viewer to discern a visible 
plume from a source and is usually evaluated for an observer at the closest point on the 
boundary of an area of concern. The model used in this case, VISCREEN, outputs a 
comparison of two calculated plume parameters to determine the possibility of plume 
perceptibility by an observer using thresholds based on human visual perception (EPA 1992). 
The two parameters are C and ΔE. Contrast is a measure of the difference in the light intensity 
without regard for color. Color contrast measures the difference in wavelength of light rather 
than intensity.  

Applying the Level 2 screening approach as described in Section 4.3.1.3.3, VISCREEN results 
for both C and ΔE were evaluated for a modeled plume against a backdrop of sky or terrain, and 
at two solar angles (θ) of 10 degrees and 140 degrees. These solar angles generally correspond 
to a low angle at dawn and dusk, and a high angle that represents mid-day. A result that 
exceeds the threshold for either C or ΔE indicates that a plume would be visible. The 
VISCREEN analysis used the Alternative 1 EIS inventory that did not include the sources 
associated with on-site lime generation but did include mobile source dust and tailpipe fugitive 
emissions (Air Sciences 2019). 

EPA's guidance for using the VISCREEN model for PSD Class I analyses is intended to provide 
a conservative, worst-case screening model for plume visibility impacts (EPA 1992). Following 
EPA's VISCREEN guidance, both daytime (6 a.m. to 6 p.m.) and nighttime (6 p.m. to 6 a.m.) are 
included in this analysis. Therefore, during the summer, the nighttime hours would include some 
hours when sunlight illuminates any plume and, conversely, during the shorter wintertime 
daylight hours, some hours analyzed as daytime would occur after the sun has set.  
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A summary of the VISCREEN results is provided in Table 4.3-10 for daytime and nighttime 
hours, and for combinations of terrain or sky background and two solar angles (Forest Service 
2019). These results show the frequency of visible plumes expressed as the highest percentage 
of time a plume could be visible for a given combination of viewing background and solar angle. 
The potential for a plume being visible to an observer at the FCRNRW is determined by 
comparing the modeled result for either C or ΔE to the appropriate perception screening 
threshold calculated by VISCREEN for each modeled hour during a year. A plume is deemed to 
be visible during each hour when modeled values of either C or ΔE would exceed the 
perception thresholds.  

The Level 2 screening analysis performed for Alternative 1 addressed an observer at the 
FCRNRW and demonstrates that the aggregated emissions from Alternative 1 sources have the 
potential to cause visible plumes. Specific model assumptions could increase the frequency or 
magnitude of the modeled impacts, and VISCREEN is viewed as an inherently conservative 
model. When EPA's guidance is followed, actual impacts are usually presumed to be lower than 
those predicted by Level 2 VISCREEN. Given these considerations, the results provided in 
Table 4.3-10 represent a screening-level indication that plume visibility impacts in the FCRNRW 
are likely, but there is uncertainty around the frequency and magnitude of those impacts. 
Frequency results for modeled combinations of background and solar angle are displayed for 
the percent of hours with valid meteorology over the screening criteria.  

Table 4.3-10 Frequency of Modeled Visible Plumes - Screening Results for FCRNRW: 
Percent of Time when Perceptibility Threshold is Exceeded 

Plume 
Parameter Background  

% Day Hours3: 
10 Degrees1 

% Night 
Hours3: 10 
Degrees  

% Day Hours3: 
140 Degrees 2 

% Night Hours3: 
140 Degrees 

Plume Contrast 
(C) Terrain 17.3 63.9 2.8 8.6 

Color Contrast 
(ΔE) Terrain 30.4 73.3 4.7 38.3 

Plume Contrast 
(C) Sky 20.1 67.2 8.0 58.9 

Color Contrast 
(ΔE) Sky 21.5 68.3 7.2 58.7 

Table Source: (Forest Service 2019) based on Level 2 VISCREEN modeling (Air Sciences 2019) 
Table Notes: 
1 The 10-degree solar angle reflects conditions after sunrise (day), and before sunset (night).  
2 The 140-degree solar angle reflects mid-day conditions. 
C = modeled plume parameter that quantifies overall contrast or light impeded by a plume. 
ΔE = modeled plume parameter that reflects the color difference or contrast with viewing background. 
Results tabulated combine the stability classes and wind speed conditions that exhibit plume parameters above 
perception thresholds. Stability classes are not adjusted for elevation difference. 
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Results characterizing the magnitude of visible plume impacts are provided for combinations of 
viewing background and solar angle in Table 4.3-11. These results are expressed as the ratio of 
the maximum impact results to the perceptibility screening threshold. Higher ratios indicate that 
a plume would be more distinctly visible, and the highest values of this ratio are generally shown 
to occur during periods of very low wind (speed one mile per hour or less). Additional details 
regarding the plume visibility modeling method and results are provided in the supplement to the 
Air Quality Analysis report (Air Sciences 2019). 

Table 4.3-11 Magnitude of Modeled Visible Plumes - Screening Results for FCRNRW: 
Ratio of Maximum Impact to Perceptibility Threshold 

Plume 
Parameter 

Background  Day (10 
degrees) 

Night (10 
degrees) 

Day (140 
degrees) 

Night (140 
degrees) 

Plume 
Contrast (C) Terrain 9.0 12.6 1.6 1.8 

Color 
Contrast 
(ΔE) 

Terrain 23.6 29.3 2.2 4.5 

Plume 
Contrast (C) Sky 22.4 34.2 2.2 3.8 

Color 
Contrast 
(ΔE) 

Sky 21.1 26.5 4.9 6.9 

Table Source: (Forest Service 2019) based on Level 2 VISCREEN modeling (Air Sciences 2019) 
Table Notes: 
1 The 10-degree solar angle reflects conditions after sunrise (day), and before sunset (night).  
2 The 140-degree solar angle reflects mid-day conditions. 
C = modeled plume parameter that quantifies overall contrast or light impeded by a plume. 
ΔE = modeled plume parameter that reflects the color difference or contrast with viewing background. 
Results tabulated combine the stability classes and wind speed conditions that exhibit plume parameters above 
perception thresholds. Stability classes are not adjusted for elevation difference. 
 

Although sunlight would not be present during most of the year, it is noted that plume visibility is 
predicted for 63 to 73 percent of modeled “nighttime” hours (6:00 p.m. to 6:00 a.m.) due to the 
prevalence of relatively stable atmospheric conditions, characterized by lower wind speeds. For 
daytime conditions, a visible plume is predicted for up to 30 percent of annual daytime hours, 
with much greater potential for visible plumes at times of low sun angle. More hours of visible 
plume also would occur with terrain as the viewing background, compared to sky background. 

4.3.2.1.2.5 Mercury Deposition Screening Results 
Hg emissions can occur from both mining operations and ore processing, as a consequence of 
the processing methods used, and the naturally occurring Hg content of the ore and overburden 
material. This section describes the predicted Hg deposition flux rates in the near-field modeled 
area surrounding the mine site. The analysis combines the impacts of both existing background 
sources and the SGP sources. 
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As described in Section 4.3.1.3.4, one tool that describes the background effects for Hg 
deposition is the REMSAD. This model has been implemented by the EPA across the 
continental 48 states to quantify Hg deposition on a regional basis. The inventory information for 
this model was gathered between the years 2000 and 2006; therefore, it is likely higher than 
current emissions levels due to regulatory controls on Hg emissions (e.g., on coal-fired power 
plants) implemented since 2006, and the trend to replace coal-fired generation with gas-fired 
units. The sources of Hg deposition used in the EPA REMSAD modeling analysis included 
sources in the U.S., Mexico, and Canada; and contributions from global background deposition 
from Chemical Transport Model, the Global/Regional Atmospheric Heavy Metals model, and the 
GEOS-Chem model (EPA 2008). 

The EPA REMSAD model was used to estimate the background Hg deposition in the SGP area, 
and three immediately surrounding hydrographic “sub-basins” that extend approximately 20 to 
50 miles (32 to 80 km) from the mine site. Results of the REMSAD include both wet and dry 
deposition mechanisms. As listed in Table 4.3-12, total annual Hg deposition flux rate in the 
three hydrographic sub-basins ranges from 12.7 to 13.9 grams per square km per year  
(g/km2-yr). 

An AERMOD screening assessment included the point and fugitive Hg emissions that are in the 
form of elemental, Hg2, and HgP. Gaseous Hg emission sources are controlled by activated 
carbon absorbers. Some of the HgP emissions would be converted by combustion to Hg0 
particles, which are controlled by filters and a wet scrubber (Midas Gold 2016). A source of bias 
in the analysis is the use of this screening level modeling approach that does not account for 
recent findings showing the importance of Hg0 deposition to plants, and this flux being the 
largest point of entry for atmospheric Hg into terrestrial environments. Taking these factors into 
account suggests that total Hg deposition predicted by the model is likely biased low. 

The results of the AERMOD screen modeling of Hg deposition based on the Alternative 1 EIS 
inventory are listed in Table 4.3-12. This analysis indicates a maximum estimated increase in 
Hg deposition rate of 18.6 percent or less of the existing background rate. However, it should be 
recognized that this rate underestimates the total Hg deposition, as the mechanism of Hg0 flux 
is not included in the screening model. 

The range of increased deposition is less than 5 miles (8 km) from the mine site, covering the 
area generally east of the SGP Operations Area Boundary. Outside of this area, Hg deposition 
contribution due to Alternative 1 sources is estimated to be less than the minimum value that 
can be quantified by AERMOD. Additional details and mapping of the Hg deposition rates from 
REMSAD and the AERMOD analysis are provided in the Air Quality Analysis report (Air 
Sciences 2018b). 
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Table 4.3-12 SGP Contribution Above Estimated Hg Background using Alternative 1 EIS 
Inventory and Modeling 

Hydrographic Sub-basin 
REMSAD 

Background 
(g/km2-yr) 

AERMOD Screen 
Results1  

(g/km2-yr) 

Alternative 1 
Contribution to 

Existing Background 

Within SGP area and the sub-
basin east of the mine site 13.9 2.58 18.6% 

Sub-basin northeast of the mine 
site 13.6 0 0.00% 

Sub-basin southeast of the mine 
site 12.7 0 0.00% 

Table Source: Air Sciences 2018b; EPA 2008  
Table Notes: 
1 Modeled maximum result is at the SGP Operations Area Boundary; screening results show close to zero 

deposition at any location beyond 5 miles from the mine site. 
g/km2-yr = grams per square kilometer per year. 
 

4.3.2.1.2.6 Nitrogen/Sulfur Deposition Screening Analysis Results 
A screening analysis using the AERMOD dispersion model was performed following the 
approach described in Section 4.3.1.3.5 to predict the near- field deposition of nitrogen and 
sulfur species from NOX and SO2 precursor emissions as estimated in the Alternative 1 EIS 
inventory. Although AERMOD is not designed to simulate several natural processes that affect 
chemical deposition (e.g., atmospheric chemical transformations to acid compounds), it was 
used in this case as a conservative screening tool. As described in Section 4.3.1.4, this 
screening analysis was conducted using the Level 2 procedures prescribed in the draft 
interagency near-field deposition modeling guidance (NPS 2011). The Level 2 analysis 
assumes that 100 percent of Alternative 1 emissions of NOX would be completely transformed 
into NO2, and then HNO3 on release to the atmosphere. This assumed extent of conversion is 
expected to result in a conservative over-estimation of nitrogen deposition. 

The NO2 dry deposition flux estimated by AERMOD was converted to the potentially absorbed 
nitrogen at the surface by multiplying the predicted NO2 flux by the ratio of nitrogen to NO2 

molecular weights (equals 0.304). Similarly, the SO2 dry deposition flux estimated by AERMOD 
was converted to sulfur by multiplying with the ratio of sulfur to SO2 molecular weights 
(equals 0.5). For purposes of this analysis, deposition of SO2 was converted to the equivalent 
amount of SO4. 

The resulting range of predicted screening-level nitrogen and sulfur deposition rates at the mine 
site Operations Area Boundary and at receptors approximately 10 km beyond that boundary are 
listed in Table 4.3-13 in units of grams per square meter per year.  
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Table 4.3-13 Summary of Predicted Near-Field Nitrogen and Sulfur Deposition Rates due 
to Alternative 1 Sources 

Chemical Element Receptor Locations 
Deposition Flux Rate 

(g/m2-yr) 

Nitrogen (N) Mine Site Boundary 0.00077 – 0.0037 

Nitrogen (N) 10 km from Boundary 0.00011 – 0.0037 

Sulfur (S) Mine Site Boundary 0.00001 – 0.0035 

Sulfur (S) 10 km from Boundary 0 – 0.0002 

Table Source: Air Sciences 2018b  
Table Notes: 
g/m2-yr = grams per square meter per year.  
km = kilometers. 
 

4.3.2.1.3 DIRECT AND INDIRECT EFFECTS – FAR-FIELD ANALYSIS 
The far-field analysis for regional haze contributions, increment, and chemical deposition was 
performed for four selected Class I areas: SAWT, SELW, HECA, and CRMO. In addition, four 
Class II wilderness areas were evaluated in the same manner: FCRNRW (beyond 50 km), 
GOSPEL, HEMBLD, and the WHTCLD. The nearby Nez Perce Requested Analysis Area also 
was included in this analysis. For Alternative 1, the far-field analyses described in this section 
are based on the Alternative 1 EIS inventory for criteria pollutant emissions. 

4.3.2.1.3.1 Far-Field Evaluation of Regional Haze Impacts 
The methodology for the analysis of the impairment of atmospheric clarity, or regional haze, is 
described in Section 4.3.1.4. For this analysis, maximum 24-hour Alternative 1 source 
emissions of SO2, NOX, SO4, and fine and coarse PM were modeled using CALPUFF for the 
roster of Class I and Class II wilderness areas of interest. To account for atmospheric chemistry, 
the MESOPUFF II five-pollutant (SO2, SO4, NOX, HNO3, nitrate) conversion scheme was used. 
The POSTUTIL routine in CALPUFF was used to calculate concentrations of these chemical 
species that can act as haze precursors (Federal Land Managers’ Air Quality Related Value 
Work Group [FLAG] 2010). 

As described in Section 4.3.1.4, the CALPUFF-ready wind field was evaluated against 
15 regional station observational data benchmarks for a span of 3 calendar years (2015 to 
2017) using the MMIFStat statistics program. MMIFStat compiles statistics for air temperature, 
relative humidity, wind speed, and direction. Because much of the modeling domain is in 
mountainous terrain the “complex conditions” benchmarks were applied to evaluate whether the 
CALPUFF datasets were acceptable. These evaluations demonstrated that the meteorological 
data sets generally met acceptance benchmarks that have been commonly reported for 
mesoscale model evaluation for air quality modeling (Air Sciences 2018b). 
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The Class I and Class II wilderness area visibility analysis results are presented in  
Tables 4.3-14 and 4.3-15, respectively. These results show the modeled 98th percentile highest 
daily change in extinction parameters in each analyzed area. The net predicted reduction in 
atmospheric visibility is less than the 5 percent change in extinction threshold that is considered 
the significance criteria for Class I areas (FLAG 2010). Using the same stringent Class I criteria 
for the Class II wilderness areas included in this analysis demonstrates that the level of regional 
haze impact in these areas is predicted to be minor. 

Table 4.3-14 Predicted Regional Haze Contributions in Class I Areas due to Alternative 1 
Sources 

Class I Area 
98th 

Percentile 
2015 

98th 
Percentile 

2016 

98th 
Percentile 

2017 

Maximum 
98th 

Percentile 

Class I 
Extinction 
Threshold 

Below 
Threshold 
(Yes/No) 

CRMO 0.15% 0.07% 0.09% 0.15% 5% Yes 

HECA 0.33% 0.24% 0.61% 0.61% 5% Yes 

SAWT 0.54% 0.36% 0.46% 0.54% 5% Yes 

SELW 1.29% 1.12% 1.43% 1.43% 5% Yes 

Table Source: Air Sciences 2018b; FLAG 2010  
Table Notes: 
CRMO – Craters of the Moon National Monument.  
HECA – Hells Canyon Wilderness. 
SAWT – Sawtooth Wilderness. 
SELW – Selway-Bitterroot Wilderness. 
 

Table 4.3-15 Predicted Regional Haze Contributions in Class II Areas due to 
Alternative 1 Sources 

Class II Area 
98th Percentile 

2015 
98th Percentile 

2016 
98th Percentile 

2017 
Maximum 98th 

Percentile 

HEMBLD 0.27% 0.17% 0.22% 0.27% 

GOSPEL 0.77% 0.95% 2.08% 2.08% 

NPRAA 1.87% 1.50% 2.63% 2.63% 

FCRNRW 3.54% 4.73% 4.70% 4.73% 

WHTCLD 0.39% 0.26% 0.34% 0.39% 

Table Source: Air Sciences 2018b; FLAG 2010  
Table Notes: 
HEMBLD = Hemingway-Boulders Wilderness.  
GOSPEL = Gospel-Hump Wilderness. 
NPRAA = Nez Perce Requested Analysis Area. 
FCRNRW = Frank Church-River of No Return Wilderness, area beyond 50 km from SGP Operations Area Boundary  
WHTCLD = Cecil D. Andrus-White Cloud Wilderness. 
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4.3.2.1.3.2 Far-Field Class I and Class II Increment Comparison 
Modeled maximum far-field concentrations of pollutants from the non-regulatory analysis for 
Alternative 2 were compared to the Class I SILs and increments for the Sawtooth, Selway-
Bitterroot, Hells Canyon, and Craters of the Moon Class I areas. Similarly, maximum modeled 
concentrations of relevant pollutants in the Class II wilderness areas that were included in the 
far-field study were compared to the Class II SILs and increments. The results for the increment 
comparison for Alternative 2 are shown in Section 4.3.2.2.4. These results would be a 
conservative representation of the increment comparison for Alternative 1. Given the lower 
criteria pollutant emissions levels in Alternative 1, due to the absence of the lime kiln, the 
predicted ambient concentrations would be even lower.  

4.3.2.1.3.3 Atmospheric Deposition Analysis in Class I and Class II 
Wilderness Areas 

Total potential annual N and S deposition from Alternative 1 sources was determined through 
the same model, CALPUFF, used to assess regional haze effects. The total potential N and S 
deposition were assumed to be composed only of the N or S component of the different 
compounds included in the model. Both dry and wet deposition modes were considered. The 
maximum pollutant emission rates for the Alternative 1 EIS inventory were applied to modeling 
for three meteorological data years, 2015 through 2017. 

Predicted deposition impacts, in grams of pollutant per hectare per year, were compared to the 
DAT as outlined in the 2011 interagency guidance on N and S deposition as an indicator of 
significance (NPS 2011). The DAT for N and S in the Class I area are listed as 5 grams per 
hectare per year (g/ha-yr). 

For the three modeled years of 2015 through 2017, the maximum predicted annual deposition 
rates were below the DAT in each Class I and Class II area evaluated. The estimated maximum 
N and S deposition in g/ha-yr for the Class I areas evaluated for this analysis are provided in 
Tables 4.3-16 and 4.3-17. Predicted deposition rate in SELW is the highest, with N deposition 
rate of 1.13 g/ha-yr at the highest receptor location. This is well below the DAT of 5 g/ha-yr and 
indicates that deposition impacts from the SGP in Class I areas would likely be undetectable 
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Table 4.3-16 Summary of Predicted Nitrogen Deposition Rates in Class I Areas due to 
Alternative 1 Sources 

Class I 
Area 

Max. 
Receptor N 
Deposition 
Rate 2015 
(g/ha-yr) 

Max. 
Receptor N 
Deposition 
Rate 2016 
(g/ha-/yr) 

Max. 
Receptor N 
Deposition 
Rate 2017 
(g/ha-yr) 

3-Year 
Maximum N 

Deposition Rate 
(g/ha-yr) 

Class I DAT 
(g/ha-yr) 

Below 
Threshold 
(Yes/No) 

CRMO 0.06 0.11 0.11 0.11 5 Yes 

HECA 0.21 0.13 0.09 0.21 5 Yes 

SAWT 0.44 0.44 0.48 0.48 5 Yes 

SELW 1.00 0.99 1.13 1.13 5 Yes 

Table Source: Air Sciences 2018b; NPS 2011  
Table Notes: 
g/ha-yr = grams per hectare per year. 
DAT = Deposition Analysis Threshold. 
CRMO = Craters of the Moon National Monument. 
HECA = Hells Canyon Wilderness. 
SAWT = Sawtooth Wilderness. 
SELW = Selway-Bitterroot Wilderness. 
 

Table 4.3-17 Summary of Predicted Sulfur Deposition Rates in Class I Areas due to 
Alternative 1 Sources 

Class I 
Area 

Max. 
Receptor S 
Deposition 
Rate 2015 
(g/ha-yr) 

Max. 
Receptor S 
Deposition 
Rate 2016 
(g/ha-yr) 

Max. 
Receptor S 
Deposition 
Rate 2017 
(g/ha-yr) 

3-Year 
Maximum S 
Deposition 

Rate 
(g/ha-yr) 

Class I DAT 
(g/ha-yr) 

Below 
Threshold 
(Yes/No) 

CRMO 0.01 0.01 0.01 0.01 5% Yes 

HECA 0.03 0.01 0.01 0.03 5% Yes 

SAWT 0.05 0.05 0.05 0.05 5% Yes 

SELW 0.12 0.11 0.13 0.13 5% Yes 

Table Source: Air Sciences 2018b; NPS 2011  
Table Notes: 
g/ha-yr = grams per hectare per year. 
DAT = Deposition Analysis Threshold. 
CRMO = Craters of the Moon National Monument.  
HECA = Hells Canyon Wilderness. 
SAWT = Sawtooth Wilderness. 
SELW = Selway-Bitterroot Wilderness. 
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Similarly, the estimated maximum N and S deposition in g/ha-yr for the four Class II areas and 
closest Tribal lands evaluated for this analysis are provided in Tables 4.3-18 and 4.3-19. 

Predicted deposition rate in FCRNRW is the highest, with N deposition rate of 4.41 g/ha-yr at 
the highest receptor location. This reflects the position of the FCRNRW as the closest area of 
concern, essentially adjacent to the SGP area. Despite the proximity to the mine site, the 
highest deposition rate contribution is still predicted to be below the protective Class I DAT of 5 
g/ha-yr. 

Table 4.3-18 Summary of Predicted Nitrogen Deposition Rates in Class II Wilderness 
Areas and Nez Perce Requested Analysis Area 

Class II 
Wilderness 

Area 

Max. 
Receptor N 
Deposition 
Rate 2015 
(g/ha-yr) 

Max. 
Receptor N 
Deposition 
Rate 2016 
(g/ha-yr) 

Max. 
Receptor N 
Deposition 
Rate 2017 
(g/ha-yr) 

3-Year 
Maximum N 
Deposition 

Rate (g/ha-yr) 

HEMBLD 0.25 0.19 0.18 0.25 

GOSPEL 0.98 0.90 0.81 0.98 

NPRAA 1.35 1.07 1.00 1.35 

FCRNRW 3.20 3.20 4.41 4.41 

WHTCLD 0.40 0.53 0.33 0.53 

Table Source: Air Sciences 2018b; NPS 2011  
Table Notes: 
g/ha-yr = grams per hectare per year. 
DAT = Deposition Analysis Threshold. 
HEMBLD = Hemingway-Boulders Wilderness. 
GOSPEL = Gospel-Hump Wilderness. 
NPRAA = Nez Perce Requested Analysis Area. 
FCRNRW = Frank Church-River of No Return Wilderness. 
WHTCLD = Cecil D. Andrus-White Cloud Wilderness. 
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Table 4.3-19 Summary of Predicted Sulfur Deposition Rates in Class II Wilderness Areas 
and Nez Perce Requested Analysis Area 

Class II 
Wilderness 

Area 

Max. 
Receptor S 
Deposition 
Rate 2015 
(g/ha-yr) 

Max. 
Receptor S 
Deposition 
Rate 2016 
(g/ha-yr) 

Max. 
Receptor S 
Deposition 
Rate 2017 
(g/ha-yr) 

3-Year 
Maximum S 
Deposition 

Rate (g/ha-yr) 

HEMBLD 0.03 0.02 0.02 0.03 

GOSPEL 0.10 0.08 0.07 0.10 

NPRAA 0.14 0.09 0.07 0.14 

FCRNRW 0.40 0.39 0.61 0.61 

WHTCLD 0.04 0.06 0.04 0.06 

Table Source: Air Sciences 2018b; NPS 2011  
Table Notes: 
g/ha-yr = grams per hectare per year. 
DAT = Deposition Analysis Threshold. 
HEMBLD = Hemingway-Boulders Wilderness. 
GOSPEL = Gospel-Hump Wilderness. 
NPRAA = Nez Perce Requested Analysis Area. 
FCRNRW = Frank Church-River of No Return Wilderness. 
WHTCLD = Cecil D. Andrus-White Cloud Wilderness. 
 

4.3.2.2 Alternative 2 
Under Alternative 2, several changes to material handling and storage facilities would potentially 
affect air quality. The West End DRSF would be eliminated, which would remove several 
fugitive sources of air emissions but also may redistribute fugitive emissions to other areas of 
the mine site. Approximately 25 million tons of development rock scheduled to be placed in the 
West End DRSF under Alternative 1 would be redistributed primarily to the Hangar Flats pit and 
the Midnight pit (labeled the West End pit in other action alternatives), but a minor amount (1 
million tons of limestone development rock) would go to lime generation plant that also is 
included in this alternative. The redistribution of waste rock and lime generation plant operation 
included in Alternative 2 would primarily take place during LOM years after initial construction, 
including the LOM year 7 that was modeled to assess Alternative 1 air impacts.  

This alternative includes an additional on-site process to produce lime using crushed limestone 
development rock extracted from the West End pit. For the SGP processes, lime would be used 
in several of the ore processing circuits, including grinding, flotation, pressure oxidation, 
leaching, and tailings neutralization. For Alternative 2, there would be no need to haul lime in 
from offsite unless the lime plant is off-line for an extended period. This change would make 
unnecessary approximately 2,900 annual lime delivery trips, with related reduction in emissions 
from mobile sources. Mining limestone from the West End pit would begin during the last year of 
mine construction and continue through LOM year 15.  
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An on-site, Centralized Water Treatment Plant (WTP) would be included in the SGP only under 
Alternative 2, to be located generally on the northern portion of the processing area. This facility 
would operate in perpetuity, during mine operations and after mine closure.  

For Alternative 2, a controlled access road through the mine site would be provided to serve as 
a connection between McCall-Stibnite Road (CR 50-413) to Thunder Mountain Road (National 
Forest System Road [FR] 50375). As proposed, the controlled access road would allow visitor 
access through the SGP Operations Area Boundary between Stibnite Road, at Sugar Creek; 
and Thunder Mountain Road, at Meadow Creek. This also would allow access to the Thunder 
Mountain recreation area from the village of Yellow Pine. Signage and security checkpoints 
would alert the visitors to mine access requirements. Vehicles arriving to take the route through 
the mine would be required to check in and out at the checkpoints, to not stop or loiter while 
traversing the operations area, and would be restricted by signage, fencing, berms and/or gates 
to restrict travel to the designated route. By these procedures the visitors would be considered 
“guests of the mine” and therefore the route would be excluded from the designation of ambient 
air and not be subject to NAAQS.  

In the same manner as for Alternative 1, mitigation measures for air pollutant emissions would 
be incorporated at each step of the mining and processing operations. Several air pollution 
mitigation measures that were proposed by Midas Gold (2016), are common to all alternatives, 
and are described in Section 4.3.3.1. For this alternative, as in Alternative 1, emission control 
devices and designs would be put in place to abate emissions of particulate matter, Hg, and 
criteria pollutant emissions from internal-combustion engines. Assessments of near-field and 
far-field impacts for Alternative 2 take these measures into consideration by applying emission 
factors for limestone mining and the lime generation process, which include emission controls. 
Changes in net tailpipe emissions due to reduced lime deliveries by off-highway vehicles and 
limestone mining equipment also are considered in Alternative 2, using the same estimation 
techniques as under Alternative 1.  

The SGP facilities would be designed, constructed, and operated with appropriate air pollution 
controls to comply with applicable regulations, and any air quality permits issued by IDEQ. The 
PTC would include stipulations that are based on applicable state and federal regulations, and 
that are consistent with best available control technology for new surface mining and processing 
operations. Key examples of these controls are described for the emission inventory under 
Alternative 1 in Section 4.3.2.1.1. Additional details on the control measures and estimated 
control effectiveness are provided in the Alternative 2 EIS emission inventory presented in the 
second half of Appendix F-1. Similar information for the Alternative 2 NSR emission inventory 
are provided in Appendix F-2. 

4.3.2.2.1 CONSTRUCTION 
The Midnight pit would be backfilled with approximately 6 million tons of development rock from 
the former West End pit. Like Alternative 1, pit backfilling would occur by end-dumping from 
several locations around the pit, including highwall edges; direct placement in the bottom of the 
pit also would occur. The Midnight pit backfill would be covered with 1 foot of growth media from 
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the Midnight growth media stockpile and revegetated; which, over the long term, would tend to 
reduce fugitive dust emissions. The air emissions from these construction operations would be 
comparable in magnitude to the distribution of development rock to disposal facilities described 
under Alternative 1. Shifting the location of these emissions could influence the location and 
magnitude of off-site pollutant concentrations. However, the evaluation of high production year 
emissions and impacts for Alternative 1 is sufficiently conservative that relocation of this source 
would not affect the assessment. 

Under Alternative 2, the Hangar Flats pit would be mined to the same bottom elevation and pit 
depth as Alternative 1. After mine operations in Hangar Flats pit cease, approximately 21 million 
tons of development rock would be used to partially backfill the Hangar Flats pit. At the end of 
LOM year 13, the open pit would be partially backfilled with development rock material to reduce 
the depth of the pit—and therefore—the depth of the pit lake. The air emissions from these 
construction operations would be comparable to, although in a different location than, the 
distribution of development rock described under Alternative 1. 

The location and design of haul roads for Alternative 2 would be the same as Alternative 1, 
except there would be fewer miles of haul road constructed, because no haul road would be 
constructed to the West End DRSF. A haul road would be constructed from the West End pit to 
the processing facilities during construction for hauling of limestone. This haul road would be in 
use for the life of the mining operations. The net effect on air emissions from elimination of the 
West End DRSF haul roads would be a reduction in overall construction emissions for roads in 
the SGP area. 

Access to the mine site via the Burntlog Route would be provided as described in Alternative 1, 
except for an approximately 5.3-mile section to be relocated in the Riordan Creek drainage. The 
Burntlog Route would be shortened by approximately 1.5 miles with inclusion of the Riordan 
Creek segment. The reduced length of the relocated road segment would likely reduce 
construction and operations phase air emissions for this portion of the Burntlog Route. 

To generate lime from the limestone formation, the following additional equipment that 
constitute air emission sources would be installed in the ore processing area: 

• Limestone crusher and conveyor; 

• Propane-fired kiln with the capacity to process approximately 200 tpd; 

• Kiln combustion air system including preheat heat exchanger; 

• Roll crusher for kiln product discharge; 

• Six conveyors moving feed and product materials; 

• Off-gas particulate filter for kiln discharge; 

• 500-ton storage bin for kiln feed material; and 

• 1,000 to 11,000-ton storage bin for lime products. 
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For Alternative 2, controlled visitor vehicle access through the mine site would be provided by 
constructing a 12-foot-wide, gravel roadway to connect McCall-Stibnite Road (CR 50-413) to 
Thunder Mountain Road (FR 50375). The controlled access road would be constructed during 
the first year of mine operation (LOM Year 3). During this period, construction related fugitive 
emissions (vehicle tailpipe and dust) would increase near the roadway due to the earthmoving 
activities to construct the road. However, the total roadway area is small compared to the scope 
of earthmoving operations throughout the mine site. The separate controlled access roadway 
would be isolated from SGP vehicle traffic; constructed on a separate right-of-way (ROW) with 
bridges as needed to pass over the operating plant roads.  

4.3.2.2.2 OPERATIONS PHASE – ON-SITE LIME GENERATION AND WATER 
TREATMENT PLANT 

4.3.2.2.2.1 Process Effects on Pollutant Emissions 
Under Alternative 2, lime and crushed limestone would be produced on site, supplied by a 
carbonate (marble) resource in the West End pit. The on-site lime plant would be the source for 
all the lime required during most of the LOM and would result in some air emissions increases 
at the mine site during that timeframe. Under the other action alternatives, lime usage requires 
approximately 2,900 deliveries annually (Midas Gold 2016). This alternative would replace lime 
delivery by truck with the generation of lime on site and avoid the air emissions resulting from 
those delivery trips. Approximately 130 additional delivery trips per year are anticipated under 
this alternative, to fuel the lime kiln.  

Mining limestone to produce lime from the West End pit would begin during the last year of 
construction and continue through LOM Year 15. The tonnage of on-site limestone required to 
generate lime and crushed limestone would be up to a maximum (during LOM Year 7) of 
approximately 83,000 tpy (equates to an average of 267 tpd). 

The limestone to be processed in the on-site lime kiln would be part of the existing development 
rock generated through mining operations; therefore, this alternative does not otherwise affect 
the mining production and operations as described under Alternative 1.The only facilities that 
the lime generating operation would share with the rest of the ore processing plant would be the 
run-of- mine stockpile area. Both ore and limestone would be temporarily stored at the run-of-
mine stockpile, with minimal effect on net air emissions. Exhaust gases from the kiln would pass 
through a filter to abate particulate emissions. The limestone crusher, screens, conveyors, and 
feed bins would not be enclosed, and so contribute to processing emissions.  

Operation of the on-site WTP would be included only in Alternative 2. This facility would operate 
in perpetuity, during mine operations and after mine closure. The WTP process would use 
inorganic chemicals (with the exception of a relatively small amount of organic flocculant) that in 
aqueous form would not be air pollutants, so the operation of the WTP itself would have 
negligible air quality effects. Added air emissions related to the WTP would occur due to 
additional truck traffic along the Yellow Pine Route for chemical deliveries and for the daily 
travel of the 2 to 4 employees that would operate the WTP. However, added vehicle travel due 
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to the WTP would represent a small portion of the total travel related to the SGP. It is estimated 
there would be 40 additional truck trips annually for chemical delivery, and several additional 
bulk material truck trips per week to remove approximately 2 tpd of residual solids generated by 
water treatment. After closure of the mine, WTP deliveries and related truck travel would be 
about half of that during mining operations.  

4.3.2.2.2.2 Alternative 2 Emission Inventories 
Assessment of air quality effects due to Alternative 2 relied on two emissions inventories. One 
inventory compiled for Alternative 2 sources was used for assessment of non-regulatory 
ambient impacts other than NAAQS. This emission inventory, termed the Alternative 2 EIS 
inventory, reflected a representative distribution of mining activities for the year of maximum 
estimated mine throughput (Air Sciences 2018b). The Alternative 2 EIS inventory accounted for 
the increased process emissions due added material handling, crushing, and screening 
operations; additional on-site off-roadway truck operation; and combustion emissions from the 
lime kiln. This inventory also accounted for the net change in emissions due to elimination of 
lime deliveries to SGP, in combination with increased propane deliveries to fuel the lime kiln. 
The details of the Alternative 2 EIS inventory are provided in the second half of Appendix F-1.  

A second Alternative 2 inventory was developed to support the IDEQ NSR process, and in 
particular to assess compliance with the NAAQS (Air Sciences 2020). This Alternative 2 NSR 
inventory included the stationary process source emissions due to operation of the lime 
generation process. However, the Alternative 2 NSR inventory did not include vehicle tailpipe 
emissions, which are not considered for stationary source NSR permitting. The Alternative 2 
NSR inventory incorporated, at the direction of IDEQ, a number of changes to the engineering 
details and operational assumptions that altered the characterization of some modeled sources, 
and the related emission factors for those sources. In addition, a hypothetical “worst case” mine 
operation scenario was adopted for this inventory that assumed a total mine output rate 
approximately 50 percent higher than the Alternative 1 output4. Further, this mining activity was 
assumed to be confined in only one of the proposed pits, and development rock disposal to a 
single disposal facility, as described in Section 4.3.1.2.3. The details of the Alternative 2 NSR 
inventory and the underlying operating assumptions are shown in Appendix F-2.  

As a result of these assumptions, the Alternative 2 NSR inventory showed comparable ore 
processing and refining source emissions related to the operation of the lime generation 
process, but much higher mining fugitive emissions of PM10 and PM2.5 compared to the 
Alternative 2 EIS inventory. The conservatism of the mining fugitive emission scenarios resulted 
in modeled impacts relative to PM10 and PM2.5 NAAQS that reflected a worst-case condition. 
Consequently, these results will allow the IDEQ to ensure that actual operating conditions 
allowed under the PTC would result in lower impacts.  

 
4 The maximum LOM Year 7 mine throughput is estimated at 42.7 million tons per year. For conservative NAAQS 

analysis purposes, the hypothetical maximum mine throughput was analyzed at 65.7 million tons per year. 
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A summary of the SGP emissions from the Alternative 1 EIS inventory and the two inventories 
used for analysis of Alternative 2 is tabulated in Table 4.3-20. Several comparisons between 
these inventories show the effects of different assumptions and characterizations regarding the 
emission sources. Each inventory corresponds to 25,000 tons ore processing throughput per 
day, which is the maximum rate for the SGP. The Alternative 1 and Alternative 2 EIS inventories 
have the same mining fugitive emissions, since both are based on the same mining activity 
scenarios. As described above, the Alternative 2 NSR inventory has substantially higher mining 
fugitive emissions of particulate matter species due to the conservatively high mine throughput 
and hypothetical operating pattern that was assumed However, both of the Alternative 2 
inventories have higher ore processing and refining emissions that correspond to the addition of 
the lime generation process. Also, note the Alternative 2 NSR annual emissions of NOX, SO2, 
and VOC due to mining fugitives are much lower than the Alternative 2 EIS inventory because 
the NSR inventory includes only blasting emissions as the sole combustion source in the mine 
pits, and does not consider mobile source tailpipe emissions. Lastly, the comparison table 
shows the annual emissions derived in each inventory are less than the major source Title V 
permitting thresholds.  

Estimated emissions for sources of HAP and other non-criteria pollutants under Alternative 2 
are provided in Table 4.3-21 for both ore processing and mining fugitive sources as prepared 
for the Alternative 2 NSR inventory. The HAP emissions for Alternative 2 are somewhat higher 
compared to Alternative 1, due to the additional propane combustion in the lime kiln. Details of 
the emissions estimates for the Alternative 2 NSR inventory are provided in Appendix F-2. 
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Table 4.3-20 Comparison of Alternative 1 and Alternative 2 Emission Inventories - 25,000 
Tons per Day Ore Throughput 

Alternative and Inventory 
CO 

(tpy) 
NOX 

(tpy) 
PM2.5 

(tpy) 
PM10 

(tpy) 
SO2 

(tpy) 
VOC 

(tpy) 

Alternative 1 EIS - Ore 
Processing and Refining1 13.0 21.8 28.7 37.2 5.2 4.7 

Alternative 1 EIS - Mining 
Fugitives1 525 329 40.0 328 0.9 19.0 

Alternative 1 EIS Total 538 351 68.7 365 6.1 23.7 

Alternative 2 EIS - Ore 
Processing and Refining2 31.1 38.9 32.1 46.9 6.6 5.4 

Alternative 2 EIS - Mining 
Fugitives2 525 329 40.0 328 0.9 19.0 

Alternative 2 EIS Total 586 368 72.1 375 7.5 24.4 

Alternative 2 NSR - Ore 
Processing and Refining 3 30.5 37.9 36.4 56.3 6.5 4.8 

Alternative 2 NSR - Mining 
Fugitives 3 636 17.1 98.9 986 0.034 0.0 

Alternative 2 NSR Total 667 55.0 135 1,042 6.5 4.8 

Table Sources: 1 - Air Sciences 2018b - Appendix A, see inventory summary in Section 4.3.2.1.1;  2 - Air Sciences 
2018b - Appendix B, used for non-regulatory impact analyses for Alternative 2;  3 - Air Sciences 2020, 
used for NAAQS analysis as part of NSR permitting by IDEQ, the mining fugitive particulate matter 
was not included as an explicitly modeled source, but was included in the background concentration 
specified by IDEQ for the locale. 

Table Notes: 
CO = Carbon monoxide. 
NOx = Nitrogen oxides. 
SO2 = Sulfur dioxide. 
PM10 = Particulate matter less than 10 micron diameter. 
PM2.5 = Particulate matter less than 2.5 micron diameter.  
VOC = Volatile Organic Compounds. 
tpy = tons per year. 
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Table 4.3-21 Maximum Annual HAP and Air Toxics Emissions Summary – Alternative 2 
NSR Inventory 1  

Source Category 
HCN 
(tpy) 

H2SO4 
(tpy) 

HAP 
(tpy) 

Hg 
(lbs/yr) 

Ore Processing and 
Refining  

0.97 8.9 1.8 24.9 

Mining Fugitive 0.0 0.0 .0004 7.1 

Total 0.97 8.9 5.3 32.0 

Table Source: Air Sciences 2020 
Table Notes: 
1 - The HAP and Air Toxics emissions conform to the accepted PTC application to IDEQ. 
H2SO4 = sulfuric acid, mist form. HCN = hydrogen cyanide. 
HAP = Hazardous Air Pollutants. Hg = mercury (all forms). 
tpy. = Tons per year.  VOCs = Volatile Organic Compounds. 
 

4.3.2.2.3 OPERATIONS PHASE – CONTROLLED ACCESS ROADWAY 
The controlled access road for Alternative 2 is shown in Figure 4.3-2 as it was included in a 
supplemental dispersion modeling analysis for this alternative. Although the route would be 
hypothetically open to all vehicles year-round, the level of usage is expected to vary seasonally 
because the destination areas are generally inaccessible except to over-snow vehicles between 
December and March. Roadway dust emissions would be reduced or eliminated during the wet 
months and periods of snow cover. In consideration of this, the modeling of the roadway 
impacts was only performed for the period of April through November. In addition, the IDEQ 
determination that the road is not within the regulated ambient air means that NAAQS do not 
apply for protection of individuals using the road.  

To assess possible risk due to use of the controlled access roadway, supplemental dispersion 
modeling for this alternative treated the path of the public access road as “ambient air.” This 
requires that model receptors be positioned along the route as illustrated in Figure 4.3-2 to 
predict pollutant concentrations. Treatment of the access road as ambient air could be 
considered a conservative approach, because several measures would be in place, consistent 
with EPA policy regarding sufficient measures to restrict or control public access (EPA 2019a). 
All public traffic on the proposed road would be required to check in and out of the mine site, 
and therefore they could be considered guests of the mine. Public vehicles would need to be 
checked in at security checkpoints at either end of the route through the Operations Area 
Boundary. Because the roadway would be fenced off, and on a separate ROW, no public 
access to the mine site or other operational areas would be allowed. Taken together, these 
practices allowed IDEQ to determine that the controlled access roadway can be excluded from 
ambient air analyses. 
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Source: Air Sciences 2018b 

Figure 4.3-2 Stibnite Controlled Access Road Receptors for AERMOD 
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4.3.2.2.4 DIRECT AND INDIRECT EFFECTS – NEAR-FIELD 
The detailed modeling analyses of air quality impacts were based on Alternative 1 operations 
that would include 70,000 tpy of truck-delivered lime to the process areas via the Burntlog 
Route. To this set of operations, the production of lime on site was added under Alternative 2, 
along with the reduction in lime and limestone deliveries to the site by over 2,900 trips per year. 
Also, Alternative 2 modeling including the emissions from an average of 133 additional propane 
deliveries per year (Midas Gold 2016) in on-road delivery trucks with an 11,000-gallon capacity. 
As described in the Air Quality Analysis the net reduction in delivery vehicle emissions tends to 
offset the increase in material handling and combustion emissions due to the lime generation 
process. With the exception of the NAAQS analysis as described below, the air quality impacts 
for Alternative 2 were evaluated by a scaling method based on the relative emission rates and 
the modeling results for Alternative 1. 

The air dispersion modeling results for the Alternative 2 sources and the comparison to the 
NAAQS are provided in Table 4.3-22. IDEQ has declared complete Midas Gold’s application for 
a PTC, and that the Alternative 2 NSR inventory would be best suited for NAAQS compliance 
assessment. This application used the emissions inventory based on the lime kiln alternative 
and a hypothetical mine operating scenario since this resulted in the highest “worst case” 
emissions. It should be noted, however, that the modeling for the application did not include 
fugitive mobile source tailpipe emissions. These sources primarily contribute to NOX and VOC 
emissions.  

The AERMOD simulation of pollutant concentrations for Alternative 2 outside the SGP 
Operations Area Boundary is based on the combined construction and operations emissions 
presented in the Alternative 2 NSR inventory, which would have the highest total air emissions 
and mine throughput rate. These results in Table 4.3-22 show the maximum modeled 
concentrations and total concentrations for evaluation of NAAQS compliance. These standard 
method results show compliance with the NAAQS for all pollutants. However, under different 
AERMOD settings a few points showed exceedances for PM10 NAAQS. The locations of the 
predicted high concentrations are along the SGP operations area boundary, or within 1 mile 
(1.6 km) of the boundary. Impacts at locations more distant from the mine site would be further 
below the NAAQS. As of the date of this EIS, Midas Gold and IDEQ are conducting an analysis 
of such “hotspots” using a weight-of-evidence approach that is under review. Alternative 1 can 
be assumed to have impacts lower than these results due to generally lower air emissions, and 
assuming Alternative 2 shows compliance to IDEQ’s satisfaction, Alternative 1 can be assumed 
to be in compliance also. 
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Table 4.3-22 NAAQS Compliance Analysis - Alternative 2 NSR Inventory and Modeling 

Pollutant 
Averaging 

Time 

Maximum 
Modeled 

Concentration2 

(µg/m3) 

Baseline 
Concentration3 

(µg/m3) 

Total Concentration 
(µg/m3) 

NAAQS 
(µg/m3) 

CO 8-hour 6218 1110 7328 10,000 

1-hour 17054 1740 18794 40,000 

Pb Rolling 3 
Months . Emissions are below regulatory concern levels; therefore, not evaluated. 

NO2 Annual 2.33 .9 3.2 100 

 1-hour 116.73 4.3 121.0 188 

Ozone4 8-hour 3.0 117.4 120 137 

PM2.5 1 Annual 7.7 3.5 11.2 12 

24-hour 18.6 15.0 33.6 35 

PM10 24 hours 121.5 37.0 158.5 150 

SO2 3 hours 1.83 16.8 18.6 1,300 

1 hour 3.23 12.3 15.5 196 

Table Sources: Air Sciences 2020 
Table Notes: 
1 Includes secondary, condensable PM2.5 impacts. 
2 Analysis for the application to IDEQ for PTC does not include fugitive tailpipe emissions. 
3 Baseline Concentrations based on monitored data in Northwest International Air Quality Environmental Science 

and Technology Consortium tool, as identified by IDEQ, refer to Table 4.3-1. 
4 Ozone modeling was not performed for IDEQ PTC. Ozone estimates are from Air Sciences 2018b. 
µg/m3 = micrograms per cubic meter. CO = carbon monoxide. 
Pb = lead. NO2 = Nitrogen dioxide. 
SO2 = Sulfur dioxide. PM10 = Particulate matter less than 10-micron diameter. 
PM2.5 = Particulate matter less than 2.5-micron diameter. 
 

For the non-regulatory analyses, air quality impacts for Alternative 2 were evaluated by scaling 
the modeled impacts for Alternative 1, based on the LOM Year 7 inventory for those pollutants 
that contributed to near-field effects. The maximum receptor concentrations for increment 
analysis, annual period of plume visibility, and maximum chemical deposition rates for 
Alternative 2 were scaled as shown in the following equation, based on the relative change in 
emissions between the two alternatives (refer to Table 4.3-20): 

Lime Kiln (Alternative 2) Impact = Alternative 1 Modeled Impact x (100 – % Emissions Change)/100 

Based on this scaling analysis, the net emissions changes associated with a lime generation 
process were found to not affect the potential plume visibility at the nearest Class II wilderness 
area. The percentage of daytime hours per year that would potentially be affected by a visible 
plume would be unchanged under Alternative 2. Similarly, the total Hg deposition in the near-
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field region would not differ substantially under Alternative 2, because the total Hg emission 
rate, primarily from fuel combustion sources, was estimated to change by only 0.02 percent 
compared to Alternative 1. The total maximum deposition rates of nitrogen and sulfur species at 
the Operations Area Boundary were predicted to increase under Alternative 2, primarily due to 
additional propane combustion in the lime kiln. Total nitrogen deposition was estimated to 
increase by 5 percent; total relative sulfur deposition would be up to 24 percent higher. 

To assess the potential risks to visitors along the controlled access road through the mine site, 
supplemental modeling was performed using AERMOD for the period of April 1 through 
November 30, when the road can be safely by wheeled vehicles. As part of the modeling 
analyses supporting the PTC application, the access road was excluded from the area defined 
as ambient air for modeling purposes. Several measures would be in place at SGP to restrict 
access. All public traffic on the proposed road would be required to check in and out of the mine 
site at security checkpoints, and therefore they could be considered guests of the mine. 
Because the roadway would be fenced off, and on a separate ROW, no public access to the 
mine site or other operational areas would be allowed. Taken together, these practices allowed 
IDEQ to approve the proposal that the access roadway be excluded from ambient air analyses. 

Because anyone choosing to drive through SGP would be considered guests of the mine they 
would be subject to restrictions for their safety. However, since the roadway is excluded from 
areas considered ambient air, these guests cannot assume the health protections afforded by 
the NAAQS. A supplemental dispersion analysis was conducted that is addressed potential 
impacts on mine guests along the route by comparing the predicted access road receptor 
concentrations, plus baseline concentrations, to the NAAQS as an indication of risk. Receptors 
were spaced 25 meters on the controlled access road through the plant operations area. The 
controlled access road path and receptors are illustrated in Figure 4.3-2. 

The results of the ambient air evaluation for the roadway receptors are provided in  
Table 4.3-23, based the Alternative 2 NSR inventory for the lime kiln alternative. In this 
assessment, the maximum concentration results for each pollutant and averaging time, as 
modeled for the controlled access road receptors, are added to the baseline concentrations 
identified for the SGP area. As shown in Table 4.3-23, the PM2.5 “annual” average (computed as 
the mean values from April through November) and PM10 24-hour average concentrations are 
predicted to be slightly over the respective NAAQS. Consequently, guests of the mine may 
encounter concentrations of particulate matter higher than the protective NAAQS thresholds. 
However, because the roadway is not considered ambient air it is not necessary that NAAQS 
compliance be achieved.  
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Table 4.3-23 Controlled Access Road Receptor Concentrations - Alternative 2 EIS 
Inventory and Modeling 

Pollutant 
Averaging 

Time 

Modeled Alternative 
2 Maximum 

Concentration1 

(µg/m3) 

Baseline 
Concentration2 

(µg/m3) 

Total NAAQS 
Impact3 

(µg/m3) 

NAAQS4 

(µg/m3) 
Below 

NAAQS? 

CO 8 hours 263.0 1,077 1,340 10,000 Yes 

 1 hour 550.6 1,690 2248.6 40,000 Yes 

NO2 1 year 58.3 0.94 59.2 100 Yes 

 1 hour 148.4 4.3 152.7 188 Yes 

PM2.5 1 year 9.4 3.4 12.8 12 No 

 24 hours 16.2 18.9 35.1 35 No 

PM10 24 hours 124.2 55.5 179.7 150 No 

SO2 3 hours 8.8 18.6 27.4 1,300 Yes 

 1 hour 14.0 12.3 12.3 196 Yes 

Table Source: Air Sciences 2018b  
Table Notes: 
1 The modeled maximum receptor impacts for the controlled access road path based on Alternative 2 EIS inventory 

emissions. Annual values are the mean average of hours during the months April through November only 
2 Baseline concentrations obtained from local air monitoring data; refer to Table 4.3-1. 
3 Total NAAQS impact is the sum of the highest modeled controlled access road receptor result, plus the baseline 

concentration. 
4 NAAQS values as issued by EPA for each pollutant and averaging time; refer to Table 3.3-1. 
NAAQS = National Ambient Air Quality Standards. 
µg/m3 = micrograms per cubic meter. 
CO = Carbon monoxide. 
NO2 = Nitrogen dioxide. 
SO2 = Sulfur dioxide. 
PM10 = Particulate matter less than 10-micron diameter. 
PM2.5 = Particulate matter less than 2.5-micron diameter. 
 

It is important to reiterate that this controlled access road route would not be subject to NAAQS 
and, for those persons who choose to drive through the Operations Area Boundary, no 
assurance of NAAQS compliance can be given. Additionally, as guests of the mine, they would 
have to adhere to restrictions imposed for their safety. Several measures would be in place, 
consistent with EPA policy, to restrict or control visitor access to the mine site (EPA 2019a). All 
visitor traffic on the proposed access road would need to be checked in at security checkpoints 
at either end of the route through the Operations Area Boundary. Further this roadway would be 
fenced off so that no visitor access to the mine site or other operational areas would be allowed. 
These commitments to management of roadway access have lead IDEQ to allow the controlled 
access roadway to be excluded from NAAQS ambient air analyses.  
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4.3.2.2.5 DIRECT AND INDIRECT EFFECTS – FAR-FIELD 
Although the more complex chemical interactions simulated in CALPUFF may not be directly 
linear with pollutant emission rate, this analysis applies the same linear scaling approach used 
for the near-field impacts. Scaling the far-field effects from Alternative 1 in proportion to total 
emission rates provides a good indicator of relative far-field effects, especially for the small 
changes in emission rates for Alternative 2, and at the distances to the areas of concern. On 
this basis, the scaled air quality impacts for Alternative 2 for the far-field analyses are provided 
in Tables 4.3-24 and 4.3-25. 

As these tables show, there are slightly higher incremental impacts resulting from Alternative 2 
sources with respect to haze effects and chemical deposition. This is primarily due to the net 
increases in haze precursor emissions from propane combustion at the mine site to fire the lime 
kiln. Some of these combustion emissions are offset by reduced fugitive tailpipe emissions for 
over 2,900 lime delivery trips that would not occur under Alternative 2. Although the incremental 
effects are predicted to be higher for Alternative 2, the predicted impacts are below the 
thresholds for significant effects established for regional haze and chemical deposition 
(FLAG 2010; NPS 2011) 

Deposition of nitrogen and sulfur compounds under Alternative 2 was evaluated for areas of 
interest in the far-field by scaling the modeling deposition effects under Alternative 1. The 
results of this comparative analysis are shown in Table 4.3-25. The maximum deposition rates 
for both nitrogen and sulfur calculated for the Class I and Class II wilderness areas were found 
to be well below the deposition analysis thresholds.  

Table 4.3-24 Alternative 2 Far-Field Haze Impacts 

Areas 

Max. 
Incremental 

Visibility Change 
Alt. 1 (%) 

Max. Incremental 
Visibility Change Alt. 

2 (%) 

Class I 
Extinction 
Threshold 

Below 
Threshold 
(Yes/No) 

Class I1 1.43 1.47 5% Yes 

Class II Analysis Areas2 4.73 4.84 5% Yes 

Table Source: Air Sciences 2018a, b; FLAG 2010  
Table Notes: 
1 Class I area with highest predicted incremental regional haze effects in Alternatives 1 and 2 is Selway-Bitterroot 

Wilderness (SELW). 
2 Class II analysis area with highest predicted incremental haze effects in Alternatives 1 and 2 is Frank Church – 

River of No Return Wilderness (FCRNRW). 
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Table 4.3-25 Alternative 2 Far-Field Sulfur and Nitrogen Deposition Impact Assessment 

Deposition 
Areas 

Max. 
Receptor N 
Deposition 

Rate 
Alt. 1  

(g/ha-yr) 

Max. 
Receptor N 
Deposition 
Rate Alt. 2 

(g/ha-yr) 

Max. 
Receptor S 
Deposition 

Rate 
Alt. 1  

(g/ha-yr) 

Max. S 
Deposition 
Rate Alt. 2 
(g/ha-yr) 

Class I 
DAT 

(g/ha-r) 

Below 
Threshold 
(Yes/No) 

Class I1 1.13 1.18 0.13 0.16 5 Yes 

Class II 
Wilderness2 

4.41 4.63 0.61 0.76 5 Yes 

Table Source: Air Sciences 2018a,b; NPS 2011  
Table Notes: 
1 Class I area with highest predicted deposition effects in Alternatives 1 and 2 is Selway-Bitterroot Wilderness. 
2 Class II wilderness area with highest predicted deposition effects in Alternatives 1 and 2 is Frank Church – River of 

No Return Wilderness. 
N = Nitrogen.      S = Sulfur. 
g/ha-yr = grams per hectare per years per day.  DAT = Deposition Analysis Threshold. 
 

Modeled maximum far-field concentrations of pollutants from the non-regulatory analysis for 
Alternative 2 were compared to the Class I SILs and increments for the Sawtooth, Selway-
Bitterroot, Hells Canyon, and Craters of the Moon Class I areas. Those results are shown in 
Table 4.3-26. Similarly, maximum modeled concentrations of relevant pollutants in the 
wilderness areas that were included in the far-field study were compared to the Class II SILs 
and increments. The Class II comparisons are shown in Table 4.3-27. Although this is not a full 
increment analysis as might be required for a major source permit under NSR, this comparison 
does provide an indication of this source’s potential impact to the cumulative increment levels. 
These results show that far-field modeled ambient concentrations are below the SILs and the 
increments. 
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Table 4.3-26 Comparison of Modeled Concentrations to Far-Field Class I Increments and 
Significant Impact Levels for Alternative 2 - EIS Inventory and Modeling 

Pollutant 
Averaging 

Time 1 

Max Modeled Far-Field 
Class I Concentration 

(µg/m3) 

Class I Significant 
Impact Level (µg/m3) 

Class I Increment 
(µg/m3) 

NO2 Annual 0.010 0.1 2.5 

PM2.5 2 Annual 0.002 0.05 1 

24-hour 0.037 0.27 2 

PM10 Annual 0.010 0.2 4 

24 hours 0.162 0.3 8 

SO2 Annual 0.0002 0.1 2 

24 hours 0.006 0.2 5 

3 hours 0.012 1 25 

Table Source: Air Sciences 2018b  
Table Notes: 
1 Design Value Rank For any period other than an annual period, the applicable maximum allowable increase may 

be exceeded during one such period per year at any one location. 
2 Includes secondary impacts. 
3 Includes secondary, condensable PM2.5 impacts. 

µg/m3 = micrograms per cubic meter.  NO2 = Nitrogen dioxide. 
SO2 = Sulfur dioxide.    PM10 = Particulate matter less than 10-micron diameter. 
PM2.5 = Particulate matter less than 2.5-micron diameter. 
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Table 4.3-27 Comparison of Modeled Concentrations to Far-Field Class II Increments 
and Significant Impact levels for Alternative 2 - EIS Inventory and Modeling 

Pollutant 
Averaging 

Time 1 

Max Modeled Far-Field 
Class II Concentration 

(µg/m3) 

Class II Significant 
Impact Level  

(µg/m3) 

Class II Increment 
(µg/m3) 

NO2 Annual 0.039 1.0 25 

PM2.5 2 Annual 0.008 0.2 4 

24-hour 0.127 1.2 9 

PM10 Annual 0.039 0.2 17 

24 hours 0.563 1 30 

SO2 Annual 0.001 1 20 

24 hours 0.018 5 91 

3 hours 0.053 25 512 

Table Source: Air Sciences 2018b 
Table Notes: 
1 Design Value Rank For any period other than an annual period, the applicable maximum allowable increase may 

be exceeded during one such period per year at any one location. 
2 Includes secondary impacts. 
3 Includes secondary, condensable PM2.5 impacts. 
µg/m3 = micrograms per cubic meter.  NO2 = Nitrogen dioxide. 

SO2 = Sulfur dioxide.    PM10 = Particulate matter less than 10-micron diameter. 
PM2.5 = Particulate matter less than 2.5-micron diameter. 
 

4.3.2.3 Alternative 3 

4.3.2.3.1 CONSTRUCTION 
As part of Alternative 3, The TSF and the Hangar Flats DRSF would be relocated to the East 
Fork South Fork Salmon River (EFSFSR) drainage. The Hangar Flats DRSF would be 
immediately downgradient of the TSF and would function to buttress the EFSFSR TSF. The 
EFSFSR DRSF and TSF would be constructed in the same manner as described for 
Alternative 1 and would have similar construction air emissions per unit of area. Under 
Alternative 3, rerouting of the EFSFSR would require construction of surface water diversion 
channels to intercept runoff water from the EFSFSR watershed around the TSF and DRSF. This 
construction activity would result in temporary construction and roadway dust and tailpipe 
emissions over approximately 7 miles of stream channel and tributaries. However, the net 
change due to this additional construction would be a small fraction of total emissions for the 
construction phase. The evaluation of construction phase emissions and impacts for 
Alternative 1 would apply to Alternative 3 and is sufficiently conservative that relocation of this 
source would not affect the assessment. 



4 ENVIRONMENTAL CONSEQUENCES 
4.3 AIR QUALITY 

Stibnite Gold Project Draft Environmental Impact Statement 4.3-59 

The Burntlog Route would be designed and constructed the same as Alternative 1. Due to the 
TSF and DRSF location, a 3.2-mile segment of Burntlog Route and the main gate entrance 
would be relocated to the Blowout Creek drainage. The mine security gate would be just past 
the intersection of Burntlog Route and Meadow Creek Lookout Road (FR 51290). Additionally, 
approximately 7.6 miles of Meadow Creek Lookout Road, from Burntlog Route at the upper 
portion of Blowout Creek drainage to Monumental Summit, would be improved for public access 
to connect with Thunder Mountain Road. The level of construction activity of these features 
would not be significantly different from Alternative 1 and would have similar construction phase 
emissions. Based on relative roadway length and areas affected, these changes in construction 
would represent an increase in overall construction phase emissions. However, the magnitude 
of the emissions difference would be small compared to total construction emissions during the 
first 3 LOM years. 

4.3.2.3.2 OPERATIONS 
The Alternative 3 TSF design, construction, and operation would be the same as described 
under Alternative 1; however, location of the air emissions for these facilities would be relocated 
approximately 1 mile to the east. The EFSFSR TSF would have capacity to store approximately 
100 million tons of tailings within the 579-acre footprint. As described for Alternative 1, tailings 
would be delivered to the EFSFSR TSF by pipeline, and would be distributed throughout the 
TSF footprint. The operations phase air emissions of the TSF are generally proportional to the 
area of the impoundment. Because the final constructed area of the TSF is larger for 
Alternative 3 compared to Alternative 1, the net emissions from the EFSRSR TSF would be 
proportionately larger but represent a small fraction of overall Alternative 3 source emissions. 
Shifting the location of these emissions could influence the location and magnitude of off-site 
pollutant concentrations. However, the evaluation of high production year emissions and 
impacts for Alternative 1, which also would apply to Alternative 3, is sufficiently conservative that 
relocation of this source would not affect the assessment. 

Under Alternative 3, there would be no public access through the mine site during mine 
construction and operation. The public access route around the mine site, when other public 
access options are not available, would be the Burntlog Route, connecting to Meadow Creek 
Lookout (FR 51290). Under this alternative, potential exposure to air pollution by the public 
traversing the mine site would be avoided. 

Mitigation measures for air pollutant emissions that would be the same as Alternative 1 are 
incorporated at each step of the mining and processing operations. Several air pollution 
mitigation measures that were proposed by Midas Gold (2016) are common to all alternatives 
and are described in Section 4.3.3.1. For this alternative, like Alternative 1, emission control 
devices and designs would be put in place to abate emissions of particulate matter, Hg, and 
criteria pollutant emissions from internal-combustion engines. No specific abatement measures 
are specified by the Forest Service with respect to air emissions. 

The SGP facilities would be designed, constructed, and operated with appropriate air pollution 
controls to comply with applicable regulations and any air quality permits issued by IDEQ. The 
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PTC would include stipulations that are based on applicable state and federal regulations, and 
that are consistent with best available control technology for new surface mining and processing 
operations. Key examples of these controls are described for the emission inventory under 
Alternative 1, in Section 4.3.2.1.1. Additional details on the control measures and estimated 
control effectiveness are provided in Appendices F-1 and F-2.  

Projected emissions for the LOM Year 7 corresponding to maximum annual emissions would be 
less than thresholds requiring either a PSD or Major Source (Title V) permit. Therefore, if these 
emissions estimates receive final acceptance by IDEQ, then the implementation of Alternative 3 
would not be expected to require a major source Title V permit. Even if the SGP is deemed a 
minor source under Alternative 3, it would be required under the Idaho air permitting regulations 
to obtain a PTC from IDEQ, as is currently underway for the SGP as described in Alternative 2. 
This permit would address the applicable federal and state emission limits and regulatory 
requirements. 

4.3.2.4 Alternative 4 
Under Alternative 4, the Yellow Pine Route would be used for access during mine construction, 
operations, and closure and reclamation (the Burntlog Route would not be constructed). The 
approximately 36-mile Yellow Pine Route consists of Johnson Creek Road (CR 10-413) and 
McCall-Stibnite Road (CR 50-412) from the village of Yellow Pine to the mine site. The road 
design and maintenance for the Yellow Pine Route would be the similar to the road design and 
maintenance described for Alternative 1 for the Burntlog Route. Construction material borrow 
sources would be developed along the Yellow Pine Route ROW for Alternative 4. Several 
changes to water and wildlife habitat management also would be included, but these would only 
affect air quality impacts during the construction phase. 

For Alternative 4, controlled public access through the mine site during mining operations would 
be provided by an access road connecting McCall-Stibnite Road (CR 50-412) to Thunder 
Mountain Road (FR 50375). Similar to this same feature described under Alternative 2, the 
public access road would be constructed during the first year of mine operation and would be 
isolated from SGP vehicle traffic; fences would prohibit public visitors on this road from having 
access to the mine site or support activities. 

4.3.2.4.1 CONSTRUCTION 
The Burntlog Route, which serves as the mine access for Alternatives 1 through 3, would not be 
constructed. Using the Yellow Pine Route for mine access would avoid disturbance-related air 
quality impacts from construction of approximately 20 miles of new road for the Burntlog Route. 
This would have the effect of decreasing overall roadway construction phase vehicle tailpipe 
and airborne dust emissions. The topographic features of the Yellow Pine Route (e.g., a portion 
of the route is along a river through a canyon) do not affect the nature of the air emissions 
during construction. However, the location of air pollutant concentrations may differ because 
construction activities would take place along a different ROW compared to other action 
alternatives. 
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During mine construction, Blowout Creek would be reconstructed to provide grade controls in 
the form of a series of step pools in the steep channel in place of the coarse rock drain of 
Alternative 1. It is expected that the step pools would fill with sediment over time. Reclamation 
of disturbed areas outside of the step pools would be the same as described for Alternative 1. 
To the extent that construction of the step pools represents an increase in overall construction 
phase emissions, there would be a temporary increase in air emissions during this activity. 

The public access road through the mine site would be constructed during the first year of mine 
operation. The public access roadway would be isolated from SGP vehicle traffic; constructed 
on a separate ROW and on bridges as needed to pass over the operational plant roads. 
Emissions during construction of this roadway are not quantified as part of the air impact 
analysis. However, this activity would represent a small portion of the overall mine site 
construction emissions and would be temporary. 

Under Alternative 4, no road widening or straightening of curves would be required for the 
Johnson Creek Road (CR 10-413) portion of the Yellow Pine Route. The McCall-Stibnite Road 
(CR 50-412) portion would be improved by widening curves to accommodate 55-foot semi-truck 
trailers. Approximately 1 mile of road through the village of Yellow Pine would be paved. Based 
on relative roadway length affected, these changes in roadway construction to improve the 
Yellow Pine Route would represent a decrease of overall construction phase emissions. 
However, the magnitude of the emissions difference would be small compared to total 
construction emissions during the first 3 LOM years. Also, the construction phase emissions for 
these upgrades to the Yellow Pine Route would be much less than the emissions for 
construction of approximately 20 miles of new road to develop the Burntlog Route under other 
action alternatives.  

Alternative 4 would require an extra year for construction of the upgrades to the Yellow Pine 
Route and the mine site. As a result, operations would start in year 5 instead of year 4 and the 
highest impact year for emissions would be year 8 instead of year 7. 

4.3.2.4.2 OPERATIONS 
Under Alternative 4, the Yellow Pine Route would be used to access the mine site. The length of 
the Yellow Pine Route is approximately 1.5 miles shorter than the Burntlog Route, so that the 
overall tailpipe emissions for vehicles accessing the mine site would be slightly less for 
Alternative 4. The location of ambient air pollutant concentrations due to vehicle traffic would 
differ for Alternative 4, with such effects being located along the Yellow Pine Route ROW. 

Public access through the SGP would be similar to Alternative 2, except the Johnson Creek 
temporary groomed over-snow vehicle route from Trout Creek to Landmark would be in use 
during mine construction and operation. Public access through the mine site would have the 
same air quality effects described in Section 4.3.2.2.4. Providing public access through the mine 
site reduces the miles of new motorized trails open to all vehicles in the Meadow Creek IRA, 
and this is expected to reduce net air quality effects due to vehicles traversing the SGP area.  
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Several air pollution mitigation measures that were proposed by Midas Gold (2016), are 
common to all alternatives, and are described in Section 4.3.3.1. Emission control devices and 
designs would be put in place to abate emissions of particulate matter, Hg, and criteria pollutant 
emissions from internal-combustion engines the same as Alternative 1. No specific abatement 
measures are specified by the Forest Service with respect to air emissions. 

The facilities would be designed, constructed, and operated with appropriate air pollution 
controls to comply with applicable regulations and any air quality permits issued by IDEQ. The 
PTC would include stipulations for control of airborne dust from vehicle traffic along the Yellow 
Pine Route that are based on applicable state and federal regulations, and that are consistent 
with best available control technology for new surface mining and processing operations. Key 
examples of these controls are described for the emission inventory under Alternative 1, in 
Section 4.3.2.1.1. Additional details on the control measures and estimated control 
effectiveness are provided in Appendices F-1 and F-2. 

The modeling demonstration for the public access road is described in more detail under 
Alternative 2 (refer to Sections 4.3.2.2.3 and 4.3.2.2). In the analysis under Alternative 2, the 
impacts to receptors along the controlled access road were examined using AERMOD for the 
period of April 1 through November 30, when the road conditions would allow the public access 
road to be safely traversed by cars and pickups. The results of the ambient air evaluation would 
be the same for Alternative 2, as provided in Table 4.3-23. As shown in Table 4.3-23, the PM2.5 
1-hour and “annual” averages (the latter computed as the mean values from April through 
November) and PM10 24-hour average concentrations are predicted to be slightly over the 
respective NAAQS.  

It is important to reiterate that this route would not be subject to NAAQS and, for those persons 
who choose to drive through the Operations Area Boundary, no assurance of NAAQS 
compliance can be given. Additionally, as guests of the mine, they would have to adhere to 
restrictions imposed for their safety. All traffic on the proposed road would need to be checked 
in at security checkpoints at either end of the route through the Operations Area Boundary. 
Further this roadway would be fenced off so that no visitor access to the mine site or other 
operational areas would be allowed. These commitments to management of roadway access 
have led IDEQ to allow the controlled access roadway to be excluded from NAAQS ambient air 
analyses.  

4.3.2.5 Alternative 5 
Under Alternative 5, the No Action Alternative, there would be no surface (open-pit) mining or 
ore processing to extract gold, silver, and antimony, as described for the action alternatives. 
Therefore, the air emissions described in Section 4.3.3.1 for Alternative 1, or similar emissions 
for other action alternatives, would not occur. 

Midas Gold may continue to implement surface exploration and associated activities that have 
been previously approved on NFS lands. Air emissions and related minor impacts for these 
activities, which are much lower than emissions under the action alternatives, would continue. 
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These approved activities include construction of several temporary roads (approximately 
0.32 mile of temporary roads) to access drill sites (total of 28 drill sites), drill pad construction 
(total of 182 drill pads) and drilling on both NFS and private lands at and in the vicinity of the 
mine site. Construction of these facilities in the future would result in temporary air quality 
effects due to earthmoving and equipment tailpipe emissions, which are described in the Golden 
Meadows Exploration Project Environmental Assessment (Golden Meadows EA) (Forest 
Service 2015). 

Midas Gold would be required to continue to comply with reclamation and monitoring 
commitments included in the Golden Meadows EA, which include reclamation of the drill pads 
and temporary roads by backfilling, re-contouring, and seeding using standard reclamation 
practices, and monitoring to ensure that sediment and stormwater best management practices 
are in place. These construction and reclamation activities would result in temporary air quality 
effects due to earthmoving and equipment tailpipe emissions. 

If none of the action alternatives proceed, it can be assumed that current uses by Midas Gold 
and other users on patented mine/mill site claims and on the Payette National Forest and Boise 
National Forest would continue to follow all existing applicable air quality regulations. Uses of 
NFS lands that may result in air pollutant emissions include mineral exploration, dispersed off-
highway-vehicle use, snowmobiling, and other forms of recreation. 

4.3.3 Mitigation Measures 
Mitigation measures required by the Forest Service and measures committed to by Midas Gold 
as part of design features of the SGP are described in Appendix D, Mitigation Measures and 
Environmental Commitments; see Table D-1, Preliminary Mitigation Measures Required by the 
Forest Service; and Table D-2, Mitigation Measures Proposed by Midas Gold as SGP Design 
Features, respectively. The preceding impact analysis has taken these mitigation measures into 
consideration, as well as measures routinely required through federal, state, or local laws, 
regulations or permitting, such that the identified potential impacts of the SGP are those that 
remain after their consideration.  

Mitigation measures may be added, revised, or refined based on public comment, agency 
comment, or continued discussions with Midas Gold and will be finalized in the Final EIS. 

4.3.4 Cumulative Effects 
Past, present, and reasonably foreseeable future actions include activities, developments, or 
events that have the potential to change the physical, social, economic, and/or biological nature 
of a specified area. With respect to air quality, activities directly associated with the SGP and 
other reasonably foreseeable future actions having air pollutant emissions at a level that cause 
overlap with SGP-related effects in time and location, would result in cumulative impacts. The 
air quality cumulative effects analysis considers the potential contributions of actions that could 
occur in the relatively large analysis area. The cumulative effects study area for air quality is 
generally the same as the larger far-field region. 
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4.3.4.1 Alternative 1 
Cumulative effects analysis for air quality considers the geographic range and timeframe of 
impacts from past, current, and foreseeable activities. In general, the air quality effects from 
past projects do not generate cumulative effects due to the transient nature of air quality 
conditions. The release of pollutants in the past in a region, even from several days earlier, 
would not contribute to measured conditions in that region afterward. Transport from far more 
distant urban regions, even overseas, may contribute to local air conditions (e.g., ozone) but are 
not in the scope of a cumulative effects analysis. Therefore, past operations by Midas Gold in 
the SGP area, such as exploratory drilling, monitoring wells, and roadway construction and 
maintenance, are not contributors to air quality cumulative effects. Similarly, past activities in the 
cumulative analysis area, such as prior roadway and infrastructure construction projects, and 
timber and underbrush harvesting, would not have effects that overlap in time with the SGP 
emissions, and therefore would not contribute to air quality cumulative effects. 

The ambient air data for CO, NO2, SO2, and on-site data for PM10 and PM2.5 indicate the existing 
impacts from off-site sources on air quality near the SGP area was reviewed for this analysis 
(refer to Section 3.3.4). These background ambient air measurements offer the best indication 
of cumulative effects due to current emissions sources. Although some background 
measurements of ozone in the Boise urban area are above the NAAQS, the ozone baseline 
value for this assessment recommended by the IDEQ is compliant with the NAAQS. The 
monitored baseline values used for the air quality impact assessment were obtained at locations 
that are more developed than the SGP area. By comparison, the cumulative effects in the 
analysis area due to current activities and air emission sources would be minor. 

There are no other permitted sources of HAP emissions in the vicinity of the SGP area. One 
source, the Tamarack Mill, LLC is 75 miles from the mine site, and has reported minor source 
level emissions to IDEQ. The HAP emission inventory in the vicinity of the SGP area is 
unknown; however, given the absence of large HAP emission sources near the SGP area, it can 
be assumed that the baseline HAP cumulative effects are low. 

Several reasonably foreseeable activities in the cumulative effects analysis region that were 
considered regarding cumulative air quality effects are listed in Tables 4.3-28 and 4.3-29. The 
nature of the air emissions and contributions to potential cumulative effects are described for 
each project. Activities that are anticipated to have overlapping impacts with the SGP related to 
air quality include forest fires and Big Creek fuels reduction. 
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Table 4.3-28 Reasonably Foreseeable Activities Considered Regarding Cumulative Air 
Quality Effects for Specific Planning Projects 

Project Type Project Names/Description 
Nature of Air Emissions and 

Contribution to Cumulative Effects 

Roadway Development and 
Maintenance 

• Big Creek Road Plan of Operations 
Project EA 

• Morgan Ridge Exploration Project – 
Access Road Plan 

Such projects authorize the use of and/or 
improvement of roads to conduct 
exploration and development of locatable 
mineral claims. 

Dispersed short-term local emissions of 
road dust and vehicle tailpipe emissions. 
Negligible long-term cumulative air quality 
effects in combination with the SGP. 

Exploratory Drilling for Mineral 
Resources 

• Morgan Ridge Exploratory Drilling Plan 
of Operations EA 

Project involves exploratory drilling for 
locatable minerals from remote drill pads 
approximately 10 miles north of the mine 
site. Project is reportedly on hold. 

Local emissions from drilling equipment 
(e.g., compressor engines), road dust, and 
tailpipe emissions. The magnitude of 
emissions is not expected to be of 
sufficient magnitude to have overlapping 
pollutant concentration effects at this 
distance from the mine site. 

Forest Maintenance and Fire 
Risk Reduction 

• Big Creek fuels reduction project 
approx. 10 miles north of mine site 

• South Fork Restoration and Access 
Management Plan EA, 25 miles 
southwest of mine site 

Projects to reduce wildfire risk and fire 
severity/intensity on NFS lands and 
private property using commercial timber 
harvest, understory treatment, and 
prescribed burning. 

Local emissions from portable generator 
equipment (e.g., compressor engines, 
road dust, and tailpipe emissions. 
Particulate emissions from lumbering 
activities and hauling. The Big Creek 
project may be of sufficient magnitude to 
have overlapping PM concentration effects 
at this distance from the mine site. The 
South Fork project is of sufficient distance 
that it would have negligible cumulative air 
quality effects. 

 

Table 4.3-29 Reasonably Foreseeable Activities Considered Regarding Cumulative Air 
Quality Effects for Ongoing Projects and Foreseeable Emission Sources 

Project Type Project Names/Description 
Nature of Air Emissions and 

Contribution to Cumulative Effects 

Construction Projects • Creek restoration 
• Trail construction and maintenance 
• Bridge and culvert replacement 

projects, generally located more than 
10 miles north of the SGP area 

• Hydroelectric projects: small residential 
projects for power generation 

• Road maintenance 

Short-term emissions during construction 
with no long- term emission impacts that 
would overlap with impacts related to the 
SGP. 

Natural Emission Events Wildland fires 
Between 2005 and 2015, over 88,000 
acres of the Big Creek watershed have 
been burned. Between 1990 and 2013, 
over 330,000 acres have burned within the 
headwaters of East Fork South Fork 
Salmon River and Sugar Creek. 

Areas devoid of trees and vegetation may 
have potentially large, short-term air 
quality effects, due to increased 
windblown dust. 
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Project Type Project Names/Description 
Nature of Air Emissions and 

Contribution to Cumulative Effects 

Mining Activities Ongoing mining activities on patented land 
Mineral exploration and mining have 
occurred in several locations around the 
SGP area. 
Exploration activities area ongoing for 
potential future mining development. 

Local emissions from drilling equipment 
(e.g., compressor engines), road dust, and 
tailpipe emissions. Known mining 
operations are small in size (50 tpd or 
less) or are inactive. Locations of 
foreseeable projects with low emissions 
are at sufficient distances from the mine 
site to not contribute overlapping effects. 

Recreation and tourism Recreation and Tourist activities: 
• Sport hunting, fishing, trapping 
• Snowmobile trails 
• Fugitive dust and tailpipe emissions 

from traffic on unpaved roads 
• Boating and river recreation 
• Camping, hiking, backpacking 
• Outfitter/Guide Operations 
• Tourist Services – Big Creek Lodge 
• Off-highway vehicle use 
• Tourist Services – e.g., Big Creek 

Lodge 

Collectively substantial air emissions from 
vehicles on unpaved roads and trails, 
boats, and stationary fuel combustion 
sources. 
Depending on the proximity of these 
activities to the SGP area, transient 
cumulative effects may occur. 

 

4.3.4.2 Alternatives 2, 3, and 4 
Although the magnitude and location of SGP air emission sources are different for the action 
alternatives, the differences are not large enough to significantly change off-site air quality 
impacts. For example, refer to the assessment of impacts for Alternative 1 in Sections 4.3.2.1.2 
and 4.3.2.1.3, in comparison with the analysis of Alternative 2 in Tables 4.3-22 through 4.3-25 
with respect to NAAQS, regional haze, and chemical deposition. Consequently, the potential for 
cumulative air quality effects described above and in Table 4.3-26 and Table 4.3-27 for 
Alternative 1 would apply to all other action alternatives. The extent and magnitude of potential 
cumulative air quality effects due to foreseeable projects in the analysis area would be the same 
for the action alternatives. 

4.3.4.3 Alternative 5 
For Alternative 5, the nature and extent of cumulative effects is represented by the current air 
quality conditions in the analysis area. Ambient air data for CO, NO2, SO2, and on-site data for 
PM10 and PM2.5 are available to serve as quantitative indicators for the impacts from current non-
SGP sources on air quality (refer to Section 3.3.3, Existing Conditions). These background 
ambient air measurements offer the best indication of cumulative effects due to current 
emissions sources, absent the SGP. The monitored baseline values used for the air quality 
impact assessment were obtained at locations that are more developed than the SGP area. By 
comparison, the cumulative effects in the analysis area due to the current activities and air 
emission sources would be minor. Alternative 5 would not add to the cumulative effects of 
present and future projects and emissions. 
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4.3.5 Irreversible and Irretrievable Commitments of 
Public Resources 

The CEQ guidelines require an evaluation of “any irreversible or irretrievable commitments of 
resources which would be involved in the proposal should it be implemented” (40 CFR 
1502.16). Irreversible resource commitments generally refer to impacts on or a permanent loss 
of a resource, including land, air, water, and energy, which cannot be recovered or reversed. 

Examples include the permanent removal of minerals, loss of cultural resources, or conversion 
of wetlands to another use. Irreversible commitments are usually permanent, or at least persist 
for a long time. Irretrievable resource commitments involve a temporary loss of the resource, or 
loss in its value, such as a temporary loss of agricultural production while the land is being used 
for another purpose. 

4.3.5.1 Alternative 1 
There are no irreversible or irretrievable commitments for air quality resources under Alternative 
1. The pollution resulting from air emissions is not permanent. The Alternative 1 peak-year 
emissions and results of dispersion modeling for several air quality characteristics have been 
described in detail in Section 4.3.2.1.  

Alternative 1 would result in an increase in the use of fuels and other resources (40 to 
50 megawatts of electrical power) in the region. There would likely be some use of public 
resources to support the construction and operation phases, such as construction of new 
infrastructure in the area. These activities also would result in some indirect air pollutant 
emissions. However, these do not result in irreversible or irretrievable commitments for air 
quality resources, because the pollution resulting from these activities is temporary. 

4.3.5.2 Alternatives 2 Through 4 
There are no irreversible or irretrievable commitments for air quality resources under the action 
alternatives. The pollution resulting from air emissions is not permanent. For Alternative 2, the 
peak-year emissions and results of scaled Alternative 1 modeling results for several air quality 
characteristics have been described in detail in Section 4.3.2.2. The expected air quality effects 
for Alternatives 3 and 4 have been discussed in Sections 4.3.2.3 and 4.3.2.4, respectively. 

The action alternatives would result in an increase in the use of fuels and other resources (40 to 
50 megawatts of electrical power) in the region. There would likely some use of public resources 
to support the construction and operation phases, such as construction of new infrastructure in 
the area. These activities also would result in some indirect air pollutant emissions. However, 
these do not result in irreversible or irretrievable commitments for air quality resources, because 
the pollution resulting from these activities is temporary. 
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4.3.5.3 Alternative 5 
Under Alternative 5, the SGP would not be undertaken. Consequently, there would be no 
change in the current status of air resources in the SGP area, and irretrievable or irreversible 
commitments of public resources with respect to air quality would not occur. 

4.3.6 Short-term Uses versus Long-term Productivity 
The CEQ guidelines require an evaluation of environmental sustainability considering the 
relationship between short-term uses of the environment and the maintenance and 
enhancement of long-term productivity (40 CFR 1502.16). This section provides a brief overview 
of the short-term effects of the SGP versus the maintenance and enhancement of potential 
long-term productivity of the environmental resources in the SGP area. Short-term refers to the 
analysis period for the SGP (the 20-year life of the mine). Long-term refers to an indefinite 
period after mine closure. 

4.3.6.1 Alternative 1 
For Alternative 1, operation of the mining and production facilities and associated use of 
transport vehicles would have continual short-term emissions of air pollutants for the duration of 
the SGP. These short-term emissions and related air quality impacts for Alternative 1 have been 
described in Section 4.3.2.1. 

There are no anticipated long-term effects related to air quality in the SGP area, after the 
reclamation and reforestation of the site. Once the SGP activities cease, air emissions and 
related effects would no longer occur. 

4.3.6.2 Alternatives 2 Through 4 
For the action alternatives, operation of the mining and production facilities and associated use 
of transport vehicles would have continual short-term emissions of air pollutants for the duration 
of the SGP. These short-term emissions and related air quality impacts for Alternative 2 have 
been described in Section 4.3.2.2. The expected air quality effects for Alternatives 3 and 4 have 
been discussed in Sections 4.3.2.3 and 4.3.2.4, respectively. 

There are no anticipated long-term effects related to air quality in the SGP area, after the 
reclamation and reforestation of the site. Once activities cease at the mine site, air emissions 
and related effects would no longer occur. 

4.3.6.3 Alternative 5 
For Alternative 5, the impacts to the air quality resource would be same as current conditions. 
Alternative 5 would not affect short-term use or long-term productivity of the location with 
respect to air quality. 
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4.3.7 Summary 
The air quality analysis conducted for the SGP examined impacts on defined geographic 
regions that relate to different types of modeling processes. First, a “near field” region 
surrounding the mine site was examined using appropriate air dispersion models to quantify 
ambient pollutant concentrations and related impacts. For the SGP, preliminary modeling 
confirmed that a 10-km domain size was adequate to characterize worst-case near-field air 
quality impacts. Air quality effects would decrease at distances beyond the modeled 10-km 
range.  

Second, a much larger “far-field” region was defined that encompassed more-distant Class I 
areas, wilderness areas, and tribal lands. In these areas, specialized air quality modeling tools 
were applied to evaluate the combined effects of dispersion, deposition, and chemical 
transformations in the atmosphere. The models assessed SGP source contributions to regional 
haze, nitrogen deposition, and sulfur deposition.  

Table 4.3-30 provides a summary comparison of air quality impacts for each alternative, based 
on the issue and indicators defined for the air quality resource.  

4.3.7.1 Geographical Extent of Pollutant Concentrations and 
Deposition 

Dispersion modeling based on a representative mine operating scenario and LOM Year 7, the 
year with highest estimated aggregated air emissions, demonstrated that ambient pollutant 
concentrations would not exceed the NAAQS. This conclusion applies for each action 
alternative for the area outside of the SGP Operations Area Boundary. Deposition of Hg, and 
nitrogen and sulfur species were predicted to be less than SILs. The comparable analysis for 
Alternative 2 shows slightly higher impacts, due primarily to the on-site lime generation process 
that would be included in this alternative. The differences in SGP emission sources for 
Alternatives 3 and 4 are not large enough or of a permanent nature (e.g., roadway construction 
emissions) to result in long-term pollutant concentration impacts that differ from Alternative 1. 
Close-in concentrations of pollutants from vehicle exhaust and airborne dust would be 
distributed differently for each action alternative, because some sources and roadways would 
be in different locations. Under Alternative 5, the SGP would not be constructed, so that the air 
quality in the area would remain the same as the existing baseline conditions. 

4.3.7.2 Type and Volume of Air Pollutants Emitted 
To characterize the highest anticipated annual emission levels for purposes of conservative air 
quality impact analysis, a complete emission inventory was compiled for each year from 
construction through LOM Year 15. The year of peak mine throughput, LOM Year 7, was found 
to have the highest aggregate pollutant emissions, including haze precursors, airborne dust, 
and HAPs. Compared to Alternative 1, Alternative 2 was found to have increased emissions 
from the material handling and kiln operation associated with the lime generation process 
included in Alternative 2. 
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4.3.7.3 Criteria Air Pollutant Ambient Concentrations Outside 
the Operations Area Boundary 

Dispersion modeling based on Alternative 1 or Alternative 2 EIS inventories demonstrated that 
impacts would not exceed NAAQS outside the operations area boundary. The NAAQS analysis 
performed using a more conservative hypothetical mining scenario comprising the Alternative 2 
NSR inventory and under certain AERMOD options for did predict localized exceedances for 
PM10 NAAQS near the SGP operations boundary. As of the date of this EIS, Midas Gold and 
IDEQ are evaluating the analysis of such “hotspots” using a weight-of-evidence approach and 
that analysis is under review.  

A supplemental analysis for the controlled access road through the mine site included in 
Alternative 2 showed exceedances of the NAAQS for particulate matter (both PM10 and PM2.5) 
along the roadway. However, as described for the Alternative 2 analysis this route would not be 
subject to NAAQS because unrestricted public access would not be allowed. Alternatives 3 
and 4 do not entail emission source differences of a permanent nature (e.g., roadway 
construction emissions) to result in long-term criteria pollutant impacts that differ from 
Alternative 1 or 2 findings, respectively. Close-in concentrations of pollutants from vehicle 
exhaust and airborne dust would be distributed differently for other action alternative, since 
some sources and roadways would be in different locations. Under Alternative 5, the off-site 
concentrations of criteria pollutants would remain unchanged from the existing baseline 
conditions. 

4.3.7.4 Comparison of Modeled Concentrations to Class I and 
Class II Increments 

Both near-field and far-field modeling demonstrated that the Class I and Class II increments 
would not be exceeded outside the Operations Area Boundary. Although evaluation of 
incremental air quality impacts is not applicable to minor sources, such as the SGP, this 
provided an indicator of relative SGP impacts under Alternatives 1 and 2. Although not 
quantified, the far-field air quality impacts resulting from other action alternatives relative to the 
increment levels would not differ from the findings for Alternative 1. For Alternative 5, the off-site 
concentrations of criteria pollutants would remain unchanged from the existing baseline 
conditions. 

4.3.7.5 HAP Emissions and Hg Deposition 
Emissions of HAPs, including mercury, were quantified for LOM Year 7. These emissions, 
comprised of HCN, sulfuric acid, Hg, and organic HAPs from fuel combustion, were found to be 
well below federal major source thresholds. Near-field deposition analysis for Hg indicated that 
even the maximum predicted deposition rates would be less than significance thresholds.  



4 ENVIRONMENTAL CONSEQUENCES 
4.3 AIR QUALITY 

Stibnite Gold Project Draft Environmental Impact Statement 4.3-71 

4.3.7.6 Deposition Impacts for Nitrogen and Sulfur compounds 
at Class I areas and Specified Class II Wilderness 
Areas 

Predicted deposition impacts, in grams pollutant per hectare per year, were obtained from far-
field modeling for Alternative 1 peak year emissions. The modeled results were compared to the 
DAT an indicator of significance (NPS 2011). The DAT for N and S in the Class I area are listed 
as 5 g/ha-yr. For the three modeled years of 2015 through 2017, the maximum predicted annual 
deposition rates were below the DAT in each Class I and Class II area evaluated.  

4.3.7.7 Near-field Plume Blight and Far-Field Regional Haze 
Impacts 

The Level 2 screening analysis addressed an observer at the FCRNRW and demonstrated that 
the aggregated emissions from Alternative 1 sources would have the potential to cause visible 
plumes at that wilderness area. However, specific model assumptions may alter the frequency 
or magnitude of the modeled impacts, and VISCREEN is viewed as an inherently conservative 
model. Given these considerations, the results represent a screening-level indication that plume 
visibility impacts in the FCRNRW are likely, but there is uncertainty around the frequency and 
magnitude of those impacts.  

For analysis of regional haze impacts, maximum 24-hour Alternative 1 source emissions of SO2, 
NOX, SO4, and fine and coarse PM were modeled using the CALPUFF modeling system, 
supplemented by the MESOPUFF II model for atmospheric chemistry effects. The Class I and 
Class II wilderness area visibility analysis results show the modeled 98th percentile highest daily 
change in light extinction parameters, and therefore the change in atmospheric visibility, would 
be less than the 5 percent change in light extinction that is considered the significance criteria 
for Class I areas (FLAG 2010), Consequently the level of regional haze impact in the Class I 
and Class II areas evaluated was predicted to be minor. 
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Table 4.3-30 Comparison of Air Quality Impacts by Alternative 

Issue Indicator Baseline Conditions Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Air Quality Issue: The SGP 
may affect air quality 
characteristics and 
resources 

Geographical extent of 
pollutant concentrations and 
deposition. 

No SGP air emissions to affect 
existing conditions. 

SGP air quality impacts would 
be less than NAAQS because 
emissions are lower than 
Alternative 2, and under 
deposition significance levels. 

SGP air quality impacts would 
be less than NAAQS based on 
IDEQ permit modeling, and 
under deposition significance 
levels. 

Same as Alternative 1. Same as Alternative 2. Same as Baseline Conditions. 

Air Quality Issue: The SGP 
may affect air quality 
characteristics and 
resources 

Type and volume of air 
pollutants emitted, including 
haze precursors, airborne dust, 
and HAPs. 

No SGP air emissions to affect 
existing conditions. 

Emission Inventories for 
construction through LOM Year 
15 indicated that the peak year 
for aggregated pollutant 
emissions would be LOM Year 
7, also the peak year for mine 
throughput. 

Small net emissions increase 
compared to Alternative 1. if 
both lime kiln increases and 
vehicle emission decreases are 
considered. NAAQS analysis 
for IDEQ was based on 
increased emissions in 
Alternative 2. 

Same as Alternative 1, except 
that changes in emissions due 
to relocated TSF and Hangar 
Flats DRSF facilities not 
quantified. 

Same as Alternative 2, except 
that changes in emissions due 
to use of Yellow Pine Route in 
lieu of Burntlog Route not 
quantified. 

Same as Baseline Conditions. 

Air Quality Issue: The SGP 
may affect air quality 
characteristics and 
resources 

Criteria air pollutant ambient 
concentrations outside the 
Operations Area Boundary 
anywhere the public is allowed 
unrestricted access. 

Current air quality in the SGP 
area is good, and in attainment 
with air quality standards. 

SGP air quality impacts would 
be less than NAAQS because 
emissions are less than 
Alternative 2, which was the 
basis for NAAQS compliance. 
and under deposition 
significance levels. 

SGP air quality impacts would 
be less than NAAQS based on 
IDEQ permit modeling and 
conditions and under 
deposition significance levels. 
Particulate matter levels may 
be higher than NAAQS along 
some portions of access route 
through the SGP area, but this 
route wouldn’t be subject to 
NAAQS 

Same as Alternative 1, except 
that the magnitude and 
locations of off- site 
concentrations may differ due 
to relocated emissions sources. 

Same as Alternative 2, except 
that the magnitude and 
locations of off- site 
concentrations may differ due 
use of Yellow Pine Route 
rather than Burntlog Route. 
Particulate matter levels may 
be higher than NAAQS along 
some portions of access route 
through the SGP area, but this 
route wouldn’t be subject to 
NAAQS.  

Same as Baseline Conditions. 

Air Quality Issue: The SGP 
may affect air quality 
characteristics and 
resources 

Comparison of modeled 
concentrations to Class I and 
Class II increments.  

Current air quality in the SGP 
area is good, and in attainment 
with air quality standards. 

SGP air quality impacts would 
be less than the Class I and 
Class II increments. 

Same as Alternative 1, except 
that the magnitude of off-site 
concentrations would increase 
due to lime kiln process 
emissions.  

Same as Alternative 1, except 
that the magnitude and 
locations of off-site 
concentrations may differ due 
to relocated emissions sources. 

Same as Alternative 1, except 
that the magnitude and 
locations of off-site 
concentrations may differ due 
use of Yellow Pine Route 
rather than Burntlog route. 

Same as Baseline Conditions. 

Air Quality Issue: The SGP 
may affect air quality 
characteristics and 
resources 

HAPs (including Hg emissions 
and Hg deposition. 

Background concentrations 
and deposition occurs due to 
transport from distant industrial 
and urban sources. 

Emissions HAPs, HCN, and Hg 
estimated for peak mine 
production year. Deposition of 
Hg limited in extent and well 
below health-based thresholds. 

Same as Alternative 1. Same as Alternative 1. Same as Alternative 1. Same as Baseline Conditions. 

Air Quality Issue: The SGP 
may affect air quality 
characteristics and 
resources 

Deposition impacts from 
nitrogen and sulfur compounds 
at Class I areas and specified 
Class II wilderness areas. 

Existing deposition rates occur 
due to transport from distant 
industrial and urban sources. 

Modeling of N and S deposition 
in areas of concern show that 
deposition rates are below 
acceptable levels for Class I 
areas. 

Same as Alternative 1. Same as Alternative 1. Same as Alternative 1. Same as Baseline Conditions. 

Air Quality Issue: The SGP 
may affect air quality 
characteristics and 
resources 

Near-field plume blight and far- 
field regional haze impacts in 
protected areas. 

No SGP sources to create 
visible near-field plumes. 
Existing regional haze occurs 
due to transport from distant 
industrial and urban sources. 

SGP sources may cause 
visible plumes at the closest 
Class II wilderness area 
(FCRNRW) for a significant 
fraction of daylight hours. 
Far-field modeling of regional 
haze shows contribution from 
SGP sources would be below 
federal significance. level. 

Same as Alternative 1. Same as Alternative 1. Same as Alternative 1. Same as Baseline Conditions. 
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