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4.6
AIR QUALITY

4.6.1
Existing Conditions

4.6.1.1
Regional Climate and Meteorology

The climate classification for the Project area and Minnesota in general, is defined as continental.  The region is subject to continental polar air masses throughout most of the year and during the cold season is subject to more frequent Arctic air masses.  During the summer months, the southern portion of the State gives way to warm air entering northward from the Gulf of Mexico.  As Pacific Ocean air masses move across the western United States, relatively mild and dry weather can be observed throughout the year, depending upon the strength of the air mass.  

Based upon surface data taken at Hibbing Monitoring Station, predominant winds are from the north-northwest through west-northwest, accounting for approximately 25 percent (Figure 4.6-1).  Winds from the south-southeast through southeast show a secondary predominance, occurring approximately 15 percent of the time.  Average monthly temperatures range from 4oF in the coldest month (January in the northwest) to 85oF in the hottest month (July in the southwest).  Mean annual temperatures range from 36oF in the extreme north to 49oF in the southeast along the Mississippi River.  Extreme temperatures can vary from 114oF in the summer to -60oF in the winter (MnDNR 2009, Crossroads of Climate Change).  During the three coldest months (December through February), maximum daily temperatures are below 32oF for 24 days per month.  Temperatures in the summer months rarely reach maximum temperatures above 90oF (only 5 to 6 days per year).  

The majority of precipitation (approximately two-thirds) occurs between May and September, with annual precipitation ranging from 35 inches in the southeast and gradually decreasing to 19 inches in the extreme northwest. Northeastern Minnesota generally receives approximately 70 inches of snow per year in the northeast highlands and decreases to 40 inches per year near the south and eastern borders.  Snow cover in Minnesota averages of 110 days per year with one inch or more on the ground, although there is a marked difference between the northern (where the Project is located) and southern portions of the state, ranging from 140 days per year to 85 days per year of snow cover, respectively.

4.6.1.2
Local and Regional Air Quality

The USEPA has established National Ambient Air Quality Standards (NAAQS) for seven criteria air pollutants including, nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO), ozone (O3), particulate matter less than 10 microns (PM10), particulate matter less than 2.5 microns (PM2.5), and lead (Pb).  Primary standards are established to protect the public health; secondary standards are set to protect public welfare, including protection from damage to animals, crops, vegetation, visibility, and buildings.

In addition, the MPCA has also promulgated ambient air standards for the State of Minnesota, known as the Minnesota Ambient Air Quality Standards (MAAQS).  In addition to the criteria pollutants, the MAAQS contain standards for total suspended particulates (TSP) and hydrogen sulfide (H2S).

The NAAQS and MAAQS are summarized in Table 4.6-1.

Table 4.6-1
Summary of NAAQS and MAAQS

	Pollutant
	Averaging Period
	Standard Value
	Standard Value
	Standard Type1
	Notes

	Carbon Monoxide
	1-Hour
	35 ppm
	40 mg/m3
	Primary
	Not to be exceeded more than once per year

	
	1-Hour2
	30ppm
	35 mg/m3
	Primary
	

	
	8-Hour
	9 ppm
	10 mg/m3
	Primary and Secondary
	

	Nitrogen Dioxide
	Annual Arithmetic Mean
	0.05 ppm
	100 μg/m3
	Primary and Secondary
	Not to be exceeded.

	Ozone
	8-Hour
	0.075 ppm
	147 μg/m3
	Primary and Secondary
	Daily maximum 8-hour average

	Lead
	Quarterly
	
	0.15 μg/m3
	Primary and Secondary
	Rolling 3-month Average

	Total Suspended Particulate (TSP)2
	Annual Geometric Mean
	
	75 μg/m3
60 μg/m3
	Primary

Secondary
	Not to be exceeded.

	
	24-Hour
	
	260 μg/m3
150 ug/m3
	Primary

Secondary
	Not to be exceeded more than once per year

	PM10
	Annual Arithmetic Mean2
	
	50 μg/m3
	Primary and Secondary
	Not to be exceeded.

	
	24-Hour
	
	150 μg/m3
	Primary and Secondary
	Not to be exceeded more than once per year on average over 3 years

	PM2.5
	Annual Arithmetic Mean
	
	15 μg/m3
	Primary and Secondary
	Not to exceed the 3-year average of the weighted annual mean concentrations

	
	24-Hour
	
	35 μg/m3
	Primary and Secondary
	Not to exceed the 3-year average of the 98th percentile of 24-hour concentrations

	Sulfur Dioxide
	Annual Arithmetic Mean
	0.03 ppm

0.02 ppm
	80 ug/m3

60 ug/m3
	Primary

Secondary2
	Not to be exceeded.

	
	24-Hour
	0.14 ppm
	365 μg/m3
	Primary and Secondary
	Not to be exceeded more than once per year

	
	3-Hour
	0.5 ppm
	1300 μg/m3
	Primary and Secondary
	

	
	3-Hour2
	0.35 ppm
	915 μg/m3
	Secondary
	

	
	1-Hour2
	0.5 ppm
	1300 μg/m3
	Primary
	

	Hydrogen Sulfide2
	½-Hour
	0.05 ppm
	70 μg/m3
	Primary
	Not to be exceeded over 2 times per year

	
	½-Hour
	0.03 ppm
	42 μg/m3
	Primary
	Not to be exceeded over 2 times in any 5 consecutive days


Source: MPCA, 2008.

1
Primary standards set limits to protect human health; Secondary standards set limits to protect public welfare.

2
Minnesota State Ambient Air Quality Standard only

Ambient air quality is measured at various locations throughout the State.  Ambient monitoring data from the closest monitoring stations to the Project are provided in Table 4.6-2.  As seen from the table, all reported air quality data are below the NAAQS and MAAQS.  

Table 4.6-2
Monitored Background Concentrations (2004 – 2006)

	Pollutant
	Averaging Period
	Monitored Background Concentration
	Standard Value
	Standard Type
	Monitoring Station

	Carbon Monoxide
	8-Hour
	1.6 ppm
	9 ppm
	Primary
	314 West Superior Street, Duluth

	
	1-Hour
	3.3 ppm
	35 ppm

30 ppm(1)
	Primary

Primary and Secondary
	314 West Superior Street, Duluth

	Nitrogen Dioxide
	Annual
	0.004 ppm
	0.05 ppm
	Primary and Secondary
	Carlton County

	Ozone
	8-Hour
	0.066 ppm
	0.08 ppm
	Primary and Secondary
	Voyageurs national Park

	Lead
	Quarterly
	0.01 μg/m3
	1.5 μg/m3
	Primary and Secondary
	Virginia City Hall

	Total Suspended Particulate (TSP)1
	Annual
	16 μg/m3
	75 μg/m3
60 μg/m3
	Primary

Secondary
	Virginia City Hall

	
	24-Hour
	32 μg/m3
	260 μg/m3
150 μg/m3
	Primary

Secondary
	Virginia City Hall

	PM​102
	Annual
	15 μg/m3
	50 μg/m3
	Primary and Secondary
	Virginia City Hall

	
	24-Hour
	32 μg/m3
	150 μg/m3
	Primary and Secondary
	Virginia City Hall

	PM2.5
	Annual
	6.1 μg/m3
	15 μg/m3
	Primary and Secondary
	Virginia City Hall

	
	24-Hour
	19 μg/m3
	35 μg/m3
	Primary and Secondary
	Virginia City Hall

	Sulfur Dioxide
	Annual
	0.001 ppm
	0.03 ppm

0.02 ppm1
	Primary

Secondary
	Rosemount, MN

	
	24-Hour
	0.005 ppm
	0.14 ppm
	Primary and Secondary
	Rosemount, MN

	
	3-Hour
	0.010 ppm
	0.5 ppm

0.35 ppm
	Primary and Secondary3

Secondary4
	Rosemount, MN

	
	1-Hour
	0.019 ppm
	0.5 ppm1
	Primary
	Rosemount, MN


Source: MPCA, 2008

Minnesota State Ambient Air Quality Standard only.

1
The EPA revoked the annual PM10 standard (effective December 17, 2006).  However, it is still reflected in the State of Minnesota’s regulations.

2
Secondary standard for Air Quality Control Regions 128, 131, and 133.

3
For Air Quality Control Regions 127, 129, 130, and 132.

4.6.1.3
Federal Regulations

Attainment Status

An area that does not meet NAAQS are considered to be a “nonattainment area” for that pollutant and are required to provide state implementation plans (SIPs) to control existing and future emissions in order to bring the area into compliance with the NAAQS.  “Attainment areas” are those areas that either have collected ambient air quality data to demonstrate that it is in compliance or do not have data to show they are in non-compliance with the NAAQS, known as “unclassified areas”.

Prevention of Significant Deterioration Increments

The Project area is in attainment for all criteria air quality pollutants and is considered to be a Class II attainment area.  For attainment areas, the USEPA has promulgated Prevention of Significant Deterioration (PSD) Increments for three pollutants, NO2, SO2, and PM10, for both Class I and Class II regions.  Because emissions from the Project are below “major source” thresholds for the PSD program and this Project is not subject to PSD requirements, increment requirements do not apply.  For the purposes of this DEIS, Project impacts have been compared to the PSD Class I (generally pristine areas) and Class II (remaining areas) increments.  The increments are designed to allow for ambient concentrations within an area to increase by the maximum allowable amount above baseline concentrations.  Class I PSD Increments are designed to keep pristine areas clean and have more restrictive allowable increment thresholds.  These areas include national parks, wilderness regions, monuments, and other areas as specified in 40 FR 51.166(e).  Class II PSD increments are designed to allow further growth within the rest of the country.  Table 4.6-3 provides a summary of the Class I and Class II PSD Increments.

Table 4.6-3
Summary of Allowable PSD Class I and Class II Increments

	Pollutant, Averaging Period
	Allowable Increment (ug/m3)

	
	Class I Region
	Class II Region

	SO2, 3-hour
	25
	512

	SO2, 24-hour
	5
	91

	SO2, Annual
	2
	20

	NO2, Annual
	2.5
	25

	PM10, 24-hour
	8
	30

	PM10, Annual
	4
	17


Air Quality Related Values

In addition to PSD Increments, major projects that are located within 300 kilometers (186 miles) of a Class I area may be required by the Federal Land Manager (FLM) to evaluate impacts on air quality related values (AQRVs), including flora/fauna visibility, water quality, soils, and odor.  The Project is located within 300 km of four Class I regions, including BWCAW and Rainbow Lakes Wilderness (RLW), administered by the USFS, and Voyageurs National Park (VNP) and Isle Royale National Park (IRNP), under the administration of the National Park Service (NPS).  Although the Project is not considered a major source, an evaluation of the AQRVs was conducted for comparison in this DEIS.  Table 4.6-4 provides the distances to each region from the Project.  

Table 4.6-4
Project Setting to Class I Regions

	Class I Region
	Nearest Distance from Project (km/mi)

	BWCAW
	34/21

	VNP
	82/51

	RLW
	142/88

	IRNP
	218/135


New Source Performance Standards

The Federal New Source Performance Standards (NSPS) are technology-based standards that are applicable to new or modified stationary sources of regulated emissions.  The NSPS program has defined emission limitations for approximately 70 source categories that are designated by size as well as type of process.  A comprehensive list of the applicable regulations for this facility will be included as part of the air quality permit.  The following is a partial list of standards that may apply to the Project, which may increase or decrease depending on the final assessment of the permit application assessment by the MPCA:

· Subpart A – General Provisions, which provides for general notification, record keeping, and monitoring requirements.  

· Subpart LL – Standards of Performance for Metallic Minerals Processing Plants, which covers particulate and opacity emission limits for any new, modified, or reconstructed sources.

· Subpart OOO – Standards of Performance for Nonmetallic Mineral Processing Plants, which limits particulate emissions and opacity from new, modified, or reconstructed sources processing nonmetallic mineral (e.g. limestone or construction rock).

· Subpart IIII – Standards of Performance for Stationary Compression Ignition Internal Combustion Engines, which limits NOx, PM, CO, fuel oil sulfur content, and opacity for new, modified and reconstructed stationary compression ignition internal combustion engines.  

· Subpart Dc – Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units which, depending on fuel type, can regulate PM, and/or SO2 emissions from new, modified, or reconstructed boilers.  

Air Conformity Determination

A conformity determination must be conducted by the lead federal agency if a federal action would generate emissions exceeding the conformity threshold levels (de minimis) of the pollutant(s) for which an air basin is designated as a nonattainment area or a maintenance area.  Since the Project area is classified as in attainment for all criteria pollutants, a General Conformity Determination is not required.

4.6.1.4
State of Minnesota Regulations

Nonferrous Mineland Reclamation Rule 6132.800 is administered by the MnDNR and requires the control of dust from areas disturbed by mining operations.  

The MPCA has promulgated rules concerning the control and permitting of sources throughout Minnesota.  The following regulations will be evaluated for the Project.

Prevention of Significant Deterioration Review

Minnesota Rules, part 7007.3000 incorporates by reference the federal PSD requirements that provides for a pre-construction review and permit process for the construction and operation of a new or modified major stationary source in attainment areas.  The program includes:

· BACT Demonstration; 

· Ambient Air Quality Analysis to assess Project impacts with NAAQS, MAAQS, and PSD Increments;

· An assessment of AQRV of the direct and indirect effects of the Project on general growth, soil, vegetation, and visibility for Class I regions within 300 km;

· An ambient monitoring program if no representative data are available; and  

· Public comment.

The Project is designed to limit synthetic minor emissions below major source thresholds.  Thus for permitting purposes, the Project would not be considered a major source for PSD (BACT demonstration, PSD Increment assessment and AQRV assessment would not be required via Minnesota Rules, part 7007.3000).  However, a comprehensive analysis of NAAQS, MAAQS, PSD Class I and II Increments, and air quality related values was performed as part of the evaluation of impacts in the DEIS.

As noted above, a BACT demonstration would not be required for this Project if it is not permitted as a major source.  However, as required by the Final SDD, an evaluation of pollution control technology was conducted for the Plant and Mine Sites (RS58A, Barr 2008; RS58B, Barr 2008).

Minnesota Standards of Performance 

A comprehensive list of Minnesota Standards of Performance would be identified in the air quality permit.  The following provides a partial list of Minnesota Standards of Performance that may be applicable to the Project.  It should be noted that this list may increase or decrease, depending upon the final assessment of the permit application by the MPCA.

· Control of Fugitive Particulate Matter (Minnesota Rules, part 7011.0150), which applies to bulk material handling operation, roads, and other fugitive sources.  The rule prohibits the release of “avoidable amounts” of PM and facilities are required to take reasonable precautions to prevent the discharge of visible fugitive emissions beyond the property line.  

· Standards of Performance of Stationary Internal Combustion Engines (Minnesota Rules, part 7011.2300).  This applies to the emergency fire water pumps and the emergency generators, which limits SO2 emissions to 0.5 lb/MMBTU heat input.

· Standards of Performance for Post-1969 Industrial Process Equipment (Minnesota Rules, part 7011.0715).  This would apply to all new ore handling equipment and other new sources that would generate PM emissions for which a standard of performance has not been promulgated in a specific rule.  Due to the remote location of the Project (i.e., any source that is not in the Minneapolis-Saint Paul Air Quality Control Region and the city of Duluth and which is located not less than one-quarter mile from any residence or public roadway) the required control equipment efficiency standard would be 85 percent.

· Standards of Performance for Existing Indirect Heating Equipment (Minnesota Rules, part 7011.0510).  The rule limits the PM emissions between 0.4 and 0.6 lb/mmBTU, limits SO2 emissions between 1.6 and 4.0 lb/mmBTU, and limits opacity to 20 percent.  This may apply to existing indirect heaters if used in the mining and processing operations.

· Standards of Performance for New Indirect Heating Equipment (Minnesota Rules, part 7011.0515).  The rule limits emissions of PM to between 0.1 and 0.4 lb/mmBTU, SO2 emissions between 0.8 and 4.0 lb/mmBTU, NOx emissions between 0.2 to 0.7 lb/mmBTU, and opacity to 20 percent.  This may apply to new indirect heaters that may be used in the mine processing operations.

· Standards of Performance for Fossil-Fuel-Burning Direct Heating Equipment (Minnesota Rules, part 7011.0610).  The rule limits PM emissions based upon process throughput and limits opacity to 20 percent.  This may apply to process heaters that may be used in the mine processing operations.

· Standards of Performance for Pre-1969 Industrial Process Equipment (Minnesota Rules, part 7011.0710).  The rule limits mass PM emissions based upon process weight and limits opacity to 20 percent.  Alternatively, due to the remote location of the Project, compliance can be demonstrated with a pollution control equipment efficiency of 85 percent.  This may apply to existing ore handling equipment that may be used in the mine processing operations.

· Standards of Performance for Stationary Compression Ignition Internal Combustion Engines (Minnesota Rules, part 7011.3520).  The rule incorporates federal Standards of Performance for Stationary Compression Ignition Internal Combustion Engines under the 40 CFR, Part 60, Subpart IIII .  This may apply to fire water pumps and emergency generators that may be used in the mine processing operations.

· Stationary Reciprocating Internal Combustion Engines (Minnesota Rules, part 7011.8150).  The rule incorporates federal National Emission Standards for Hazardous Air Pollutants (NESHAP) under the 40 CFR, Part 63, Subpart ZZZZ.  This may apply to fire water pumps and emergency generators that may be used in the mine processing operations.

4.6.2
Impact Criteria

Various state and federal air quality standards and emissions standards have been established to minimize degradation of air quality.  The impact criteria used for the evaluation of potential impacts on air quality from the Project or an alternative is whether it would cause any of the following conditions:

· Exceedence of NAAQS and MAAQS;

In addition to legally applicable statutory or regulatory requirements, the following criteria also were considered in evaluating impacts from this Project:

· Adversely affect human health as determined by an Air Emissions Risk Analysis (AERA);
· Result in consumption of PSD increments as defined by the Clean Air Act (CAA), Title I, PSD rule;
· Adversely affect visibility in Class I areas; or
· Adversely affect other AQRV in Class I areas.
4.6.3
Environmental Consequences

To determine whether the Project would result in any of the above listed conditions, an evaluation of the emissions associated with the Project was performed through air dispersion modeling.  The results of air dispersion modeling were reviewed against the stated conditions.  Detailed air dispersion modeling was conducted to evaluate compliance with NAAQS and MAAQS, to conduct PSD increment analysis, and to review potential impacts to Class I and Class II areas.  Although the Project is not considered a major source for PSD considerations, the modeling analysis for the purpose of the DEIS was conducted pursuant to the PSD regulations.  The methods used for modeling are summarized below.  Also summarized below are the results of the modeling and potential impact of the Project used to represent an upper bound for assessing potential impacts.

The potential effects of air pollutants emissions are discussed in this section based on activities and operations at the Plant and Mine Sites.  The majority of potential criteria and non-criteria pollutant emissions are expected from the autoclaves, limestone material handling and the mine haul roads.  Fugitive emissions of PM10 would result from the handling of limestone and other materials and wind erosion at the tailings basin.  Air quality modeling addressed emissions from all of the sources (inclusive of mobile sources).  PolyMet is proposing to accept emission limits below the major source threshold (stationary sources less than 250 tpy for criteria pollutants) to be classified as a synthetic minor PSD source and therefore would not be subject to PSD requirements including modeling attainment with PSD increments for permitting purposes.  As demonstrated in Table 4.6-5, the Project does not have projected actual emissions above major PSD threshold on an annual basis.  Even so, modeling analyses were performed to assess its impact for the purposes of the DEIS.

Impacts due to these emissions for the Plant and Mine Sites are examined in more detail later in this section.  This section describes the potential impacts that may occur on local and regional air quality from implementing the Project.  Potential visibility impacts that could occur from increases in regional haze and localized visibility are also discussed.  

It is the position of the Tribal cooperating agencies that an overlooked environmental impact from fugitive emissions is the reactivity of the waste rock dust.  Tribal cooperators believe that while the dust might not necessarily create sulfuric acid it is reactive enough that additional sulfates might form in wetlands and lead to an increase of methylation of mercury.  Further analysis should be done and the results included in the DEIS.  

4.6.3.1
Proposed Action

Criteria Pollutants

From an air quality perspective, emissions from the Project would be expected to occur from the mining operations at the Mine Site and ore/concentrate processing at the Plant Site.  Although the emission generating activities at these two sites are separated geographically, they are joined by the rail line that would be used to transport ore from the Mine Site to the Plant Site.  As such, the Project is considered as a single project for permitting purposes, and thus, the total emissions from both sites are summed for the purposes of this analysis.

At the Mine Site, emissions were estimated for material handling sources associated with excavation, portable crushing and screening operations, blast hole drilling, unpaved roads, and vehicle exhaust.

Material handling includes the loading of overburden, waste rock, lean ore, and ore into trucks with shovels or loaders.  After it is hauled, the ore would be dumped into the Rail Transfer Hopper and the overburden, waste rock, and lean ore would be unloaded at the appropriate stockpile or pit.  The crushing and screening operations would be used to separate the larger rocks from soil and gravel in the overburden to produce rock suitable for construction purposes.  Haul trucks would be traveling over unpaved roads from the excavation site to the rail loading and stockpiling areas.  Fugitive emissions would be generated as part of these operations.

At the Plant Site, point source emissions are predicted to occur from the crushing plant, flotation operation autoclaves and other hydrometallurgical processes, process consumables handling sources, and combustion sources.  In addition, fugitive emissions are expected to occur from raw materials handling, Plant Site roads, Tailings Basin, and Dunka Road sources.  Water or dust suppression would be used on all unpaved roads, resulting in a 60 percent reduction in emissions.  

Detail information of the emission calculations for the Mine Site and Plant Site sources are provided as separate documents (RS57A, Barr 2008; RS57B, Barr 2008; RS57C, Barr 2008; RS57D, Barr 2008; RS57E, Barr 2008).  Table 4.6-5 summarizes the projected actual emissions for the Mine Site, Plant Site, and Total Emissions from stationary sources for comparison with PSD Major Source Thresholds.  It should be noted that in accordance with PSD permitting requirements the fugitive sources are not included in the determination of a major source unless it belongs to a listed source category.

Table 4.6-5
Annual Criteria Air Pollutant Emissions

	Pollutant
	Plant Site Projected Actual Emissions
	Mine Site Projected Actual Emissions
	Total Projected Actual Emissions
	PSD Major Source Thresholds

	NOx
	40
	8
	48
	250

	SO2
	18
	0.7
	18
	250

	PM10
	175
	3
	178
	250

	PM2.5
	149
	1
	150
	250

	VOC
	101
	0.7
	102
	250

	Pb
	0.1
	0.0
	0.1
	250

	CO
	101
	3
	103
	250


However, to assess modeling impacts, mobile and fugitive emissions from the operations were evaluated.  Emissions from mobile and fugitive source from the Project are provided in Table 4.6-6.

Table 4.6-6
Annual Modeled Mobile and Fugitive Air Pollutant Emissions

	Pollutant
	Plant Site Projected Actual Emissions
	Mine Site Projected Actual Emissions
	Total Projected Actual Emissions

	NOx
	0
	316
	316

	SO2
	0
	10
	10

	PM10
	122
	685
	807

	PM2.5
	36
	91
	127


PM2.5 has been determined to be a criteria pollutant by the USEPA, however, due to the complexity in developing and assessing PM2.5 emissions from a regulatory standpoint and challenges in the federal courts, the USEPA has been delayed in developing regulations regarding assessment of PM2.5 for regulatory compliance.  In 2008, the USEPA issued guidance to the states for inclusion in their state plans.  Recently (July, 2008), the USEPA issued guidance to the states on addressing PM2.5 in regulatory permitting that allows states to defer consideration of condensable fraction of PM2.5 until accurate methodology has been developed and validated.  However, the MPCA requires that PM2.5 condensables be counted as emissions.  

Due to these recent changes, PolyMet has recently developed analyses to address the PM2.5 emissions and impacts.  Although these analyses have not been completely reviewed and validated at the time of the DEIS submission, a preliminary assessment is addressed in this DEIS.  Upon final validation, the complete analyses will be included in the Final EIS.

Toxic Emissions

Small amounts of toxic emissions known as Hazardous Air Pollutants (HAP) are expected to occur throughout the Project.  Table 4.6-7 provides the estimate of HAP emissions for the Project.  These emission levels reflect potential emissions taking into account the proposed pollution control equipment for the Project (i.e., controlled potential to emit).  As seen from the table, total emissions of a single HAP is below 10 tpy and the combined HAP emissions are below 25 tpy, indicating that the HAP emissions would not exceed USEPA PSD major source thresholds for HAP.  Although toxic emissions from mobile sources were not included in the table to address emission thresholds, these emissions were used in assessing the impacts on health described later in this section. 

Table 4.6-7
Annual HAP Emissions

	Pollutant
	Plant Site Potential To Emit (tpy)
	Mine Site Potential To Emit (tpy)
	Total Potential To Emit (tpy)
	PSD Major Source Threshold (tpy)

	Single HAP1
	5
	1
	6
	10

	Combined HAPs
	12
	5
	17
	25


1
Nickel is worst-case HAP for the Plant Site, manganese is worst-case for the Mine Site.  Worst-case for Project totals is nickel.  Values in Table 4.6-6 reflect nickel emissions.

Predictive Modeling Approach

The AERMOD (Version 07026) air quality model was used with the Building Profile Input Program (BPIP, version 04274) at the Plant Site and no building downwash parameters at the Mine Site to model Project operations with the exception that downwash was used for locomotive exhaust.  The MPCA prefers the AERMOD modeling system and USEPA has included AERMOD as an approved guideline model.  Deposition was accounted for in the modeling using AERMOD’s half-life option (Barr 2008, Dispersion Modeling Protocol).  The model was set to RURAL dispersion because the terrain/land use within 3 kilometers (1.9 miles) of the site is almost completely rural.  Meteorological data (2001-2005) from the Hibbing station and concurrent International Falls mixing heights data, suitable for input to AERMOD were used for the NorthMet Project modeling.

The air quality modeling addressed the individual point sources, as well as all sources of fugitive particulate matter.  The modeling was conducted to determine the extent of impacts from criteria pollutant emissions on ambient air quality and to identify the significant impact area (SIA) for each pollutant.  Modeling was conducted for PM10, NO2, and SO2 and their respective applicable averaging time at both the Plant and Mine Sites (Barr 2008, Class II Air Dispersion Modeling – Mine Site; Barr 2008, Class II Air Dispersion Modeling – Plant Site).  Ozone emissions were not modeled or analyzed for NAAQS due to the regional nature of ozone formation involving complex interaction of multi-pollutants.  It should be noted that O3 is not emitted directly from any mining or ore-processing source.  Emissions of Pb were not modeled because the Project would not result in appreciable lead emissions.  Carbon monoxide emissions were not modeled due to the MPCA determined likelihood that there would not be any concern about the outcome of the modeling.  

The SIA was determined for pollutants, which are shown to have a significant impact in ambient air at any point and more refined modeling was carried out to evaluate compliance with PSD increments and NAAQS.  All point and fugitive sources associated with the Plant and Mine Sites were included in the source input for PSD increment modeling, with the exception of the Plant Site paved roads and the Tailings Basin which were in operation at the baseline date.  Additionally, data on the following nearby major increment-consuming (or - expanding) sources, which were determined and provided by the MPCA, were also included as source input:

· Peter Mitchell Mine;

· Mesabi Nugget Phase 1 Project;

· Cliffs Erie Pellet Yard;

· Syl Laskin Energy Center; and

· LTV Steel Mining Company (LTVSMC)

Model inputs for Mesabi Nugget and Syl Laskin Energy Center were taken from previous modeling completed at the site for the Mesabi Nugget Project.  The Peter Mitchell Mine inputs were taken from its Title V permit.  Model inputs for the Cliffs Erie Pellet Yard were taken from the air permit application for the pellet yard upgrade.  For comparison to the NAAQS, a background concentration was added to the modeled concentration.  PM10 background concentrations represent the 2004-2006 average concentrations for the high-second-high 24-hour concentration and annual average concentration from Virginia, Minnesota air quality monitoring site.  SO2 and NOx background concentrations are from 2004-2006 data at the Rosemont and Carlton County, Minnesota monitoring stations, respectively.
Class I Area-Related Modeling Approach

An air quality modeling analysis was conducted to estimate impacts of the Project on air quality in Class I areas.  The Class I AQRV analyses addressed PSD Class I Increments for SO2, PM10, NO2, sulfur and nitrogen deposition, and visibility impairment (regional haze).  The dispersion modeling analysis used standard EPA long-range transport modeling methodologies, and followed guidance as presented in EPA’s Guideline on Air Quality Models, the IWAQM Phase 2 report, and the FLAG Phase I report (Barr 2008, Class I Air Dispersion Modeling Report).  The analyses also incorporated suggestions and guidance received from the U.S.  Forest Service and the National Park Service.  The CALPUFF air quality model was used for all Class I area analyses.  

Input options and data utilized in the models generally corresponded to default or recommended values along with representative, Project-specific source input parameters (Bar 2008, Class I Air Dispersion Modeling).  The CALPUFF modeling analysis used MM5 meteorological data for the available years 2002, 2003, and 2004, as outlined in the Final SDD.  Additional surface, upper air, and precipitation data were used in CALMET to refine the meteorological fields.  Hourly surface data from 74 stations and precipitation data from 99 stations were used along with upper air data from five stations.

The Class I AQRV analysis addressed impacts to the BWCAW, IRNP, RLW, and VNP  

Subsequent to submittal of the Class I Modeling Report (Barr 2008) and addendum, PolyMet re-evaluated the vehicle fleet based on visibility impacts and the availability of specific vehicles and technology.  The modeling was generally completed with the same procedures as the earlier modeling, with the exception that modeling with a one kilometer meteorological data grid was not performed in the BWCAW for the updated vehicle fleet.  The previous modeling had shown essentially equivalent or better results with the one kilometer grid, so modeling with the four kilometer grid was considered sufficient.

NAAQS and PSD Increment Impact Analysis

State and federal air quality rules prohibit emissions from a new Process Plant that cause or contribute to a conflict with MAAQS or NAAQS.  In addition, impacts from these emissions were compared to established PSD increments.  To demonstrate compliance with these requirements, an air dispersion modeling analysis for the Project was conducted (Barr 2008; Class I Air Dispersion Modeling; Barr 2008, Class II Air Dispersion Modeling).  

It should be noted that the modeling analysis to date was conducted prior to the latest revision to the PD and does not reflect the current Proposed Action for the Tailings Basin described in Section 3.  However, these changes only affect emissions (and impacts) of PM10 and PM2.5, an increase of 91 tons/year and 11 tons/year, respectively.  These represent an overall 19 percent increase in PM10 emissions and 5 percent increase in PM2.5 emissions.  Based upon only the increase in emissions, impacts from PM emissions are not expected to change the conclusions identified in this section since the impacts, compared to the standards, were low compared to the increase in potential emissions, except for two scenarios.  The exceptions include the 24-hour PM10 Class II Increment values and the PM2.5 NAAQS impacts for the Plant Site assessment, which were originally modeled at 97 percent of the standard.  Based upon location of the increased emissions and the maximum impact locations identified in the original modeling, it is likely that the contribution from the increased emissions will have a significant contribution to the overall total.  However, the modeling will be completely evaluated in the Final EIS.  

The Plant Site emissions were modeled with all sources operating at full capacity in a single modeling run.  This conservatively over estimates the impact as not all sources will be capable of operating simultaneously.  PM10 is the primary pollutant emitted from the Plant Site.  Emissions of SO2 and NOX would be in small quantities because the process is conducted at relatively low temperatures and would not include any continuous operating fuel combustion sources.  The Mine Site emission rates are based on a daily average throughput of 32,000 tons of ore.  

The primary emission generating activities at the Plant and Mine Sites are located 8 miles apart other and connected by a private railway that was originally constructed to transport iron ore pellets from Erie Mining Company’s process plant to their ore dock.  The railway is proposed to be used for the transportation of ores from the Mine Site to the Plant Site.  Due to the distance between the Plant and Mine Sites emission sources, it is more practical and reasonable to perform individual air dispersion modeling for receptors at each site.  For the Mine Site grid, both Mine and Plant Site emissions were modeled explicitly.  However, for the Plant Site grid, the emissions from the Mine Site were not included as impacts from these sources were below the Significant Impact Level (SIL) for these receptor locations from previous modeling, as agreed upon with MPCA.  The results are discussed below.

The SIL in Table 4.6-8 shows modeled impacts at the Plant and Mine Site receptors.  The Maximum Area modeled impacts are maximums from either the Plant Site or the Mine Site analyses, since each analysis includes all Project emissions, as defined above.  The USEPA has developed SILs as a way to screen out, from further PSD analysis, pollutants that are not expected to cause any significant contribution to existing air quality levels.  The emissions included are at 100 percent capacity for each averaging period.  

Table 4.6-8
Highest Project Impacts and PSD Class II SILs

	Pollutant
	Averaging Time
	Plant Site Area Modeled Impacts (ug/m3)
	Mine Site Area Modeled Impacts (ug/m3)
	Maximum Area Modeled Impacts (ug/m3)
	SIL

(ug/m3)

	SO2
	3-hour
	147
	2.1
	147
	25

	
	24-hour
	37
	0.61
	37
	5

	
	Annual
	5
	0.04
	5
	2

	PM10
	24-hour
	56
	29
	56
	5

	
	Annual
	11
	4.9
	11
	1

	PM2.5
	24-hour
	14
	13
	15
	5

	
	Annual
	5
	3
	5
	1

	NO2
	Annual
	9
	1.9
	9
	1


Class II PSD Increment Analysis

Increment analyses were completed for SO2, PM10, and NOX for both the Plant and Mine Sites.  The modeling included all Project increment consuming sources at maximum emission rates plus all nearby increment consuming (and expanding) emissions sources, including, Cliffs Erie Pellet Yard, LTVSMC, and Mesabi Nugget.  The results of the increment analyses are shown in Table 4.6-9, along with a comparison to the allowable Class II PSD increments.  

Mine Site Receptors Analysis

The PM10 modeling was conducted for two operating scenarios corresponding to the different Category 1 and 2 waste rock disposal operations that would occur over the 20 year life of the mine.  The worst case years for stockpile disposal of Category 1 and 2 waste rock (Year 8) and in pit disposal (Year 16) were chosen to represent the worst case for the entire mine life.  NOX and SO2 are primarily emitted by mobile sources.  Due to the low modeled concentrations and constant emission rates for NOX and SO2, only one scenario (Year 8) was modeled for these two criteria pollutants (i.e. worst case emissions for the mobile sources were modeled with the Year 8 mine configuration).  The modeling results for the Mine Site receptors, including sources from the haul road, material handling, mine pits, and diesel locomotives indicate that the highest modeled 24-hour highest 2nd high (H2H) PM10 concentration was 27 ug/m3 for the Year 8 operating scenario and 29 ug/m3 for the year 16 operating scenario.  The H2H corresponds to not exceeding a standard more than once per year, as defined by the applicable standard. Modeling was also performed for NOX at the Mine Site receptors for PSD Increment analyses.  Based on the dispersion modeling results, the PSD Increment concentration for NOX is 1.9 ug/m3.  SO2 impacts from the Project at the Mine Site were below the SILs, so no additional modeling including nearby sources was performed.

Plant Site Receptors Analysis

The operation at the Plant Site, including fugitive sources, building vents, limestone material handling, and vehicular traffic on paved roads would result in a maximum increment concentration for PM10 of 29 ug/m3 on a cumulative impacts boundary receptor grid, based on the 24-hour H2H modeling.  Modeled impacts for SO2 and NOX at the Plant Site receptors are well below the PSD Class II increments thresholds.  

The data in Table 4.6-9 summarize the PSD Increment modeling results and demonstrate that the Project, in conjunction with all other neighboring PSD sources, would comply with all state and federal increment requirements.  The maximum concentrations for the Plant Site receptor grid and the Mine Site receptor grid are presented separately.  Since the two receptor grids represent two separate areas of concern, the maximum concentrations are not additive.  The Tribal cooperating agencies’ position is that the current modeling analysis does not reflect the current proposed action for the tailings basin (an increase of 91 tpy and a 19% increase) and that this analysis must be redone using the current proposed action for the tailings basin.  The Tribal cooperating agencies also note that an increment analysis is still needed for PM2.5.

Table 4.6-9
Results of Class II PSD Increment Analysis

	Pollutant
	Averaging Time
	Plant Site Grid Modeled Impacts (ug/m3)
	Mine Site Grid Modeled Impacts (ug/m3)
	PSD Increment Limits (ug/m3)

	SO2
	3-hour
	147
	N/A
	512

	
	24-hour
	37
	N/A
	91

	
	Annual
	5
	N/A
	20

	PM10
	24-hour
	29 
	29
	30

	
	Annual
	0
	4.9
	17

	NOX
	Annual
	9
	1.9
	25


Notes: 

SO2 concentrations were not modeled due to negligible incremental impact.  

Modeled PM10 concentrations are based on operating scenarios at Year 8 and Year 16.  

Plant Site modeled emissions include expansion credit and are evaluated at Plant Site boundary.  

Mine Site modeled emissions include Plant Site, Mesabi Nugget, Cliffs Erie Pellet Yard, and LTVSMC.

Class II NAAQS and MAAQS Evaluation

The NAAQS modeling predicted the maximum impact of the Plant and Mine Sites and other regional sources.  The highest total impacts modeled, plus background concentrations, are compared to applicable MAAQS and NAAQS.  Maximum emission rates were modeled for all Project sources and key criteria pollutants (NOX, SO2, and PM10).  

Mine Site

The analysis included potential emissions from nearby sources in the NAAQS analysis, including Mesabi Nugget, Cliffs Erie Pellet Yard, Peter Mitchell Mines, and the Plant Site.  The other sources to the west of the Mine Site (Mesabi Nugget, Cliffs Erie Pellet Yard, and the Plant Site) were modeled collectively in a separate modeling run to determine their maximum modeled impact on the Mine Site receptor grid (Barr 2008, Class II Air Dispersion Modeling, January; Barr 2008, Class II Dispersion Modeling, September).  The Tribal cooperating agencies’ position is that the Keetac Expansion Project should also be included for impacts as it will increase production by 2/3 and correspondingly its emissions will also increase and influence the NAAQS evaluation.  The Tribal cooperating agencies also note that it is within 45 miles of the PolyMet project and in the general vicinity of the prevailing winds.
The PM10 NAAQS modeling results conservatively added the maximum modeled emissions from the Mine Site plus the maximum modeled impact from the other nearby sources plus ambient background concentrations for comparison to the NAAQS.  Cumulative modeling and further analyses for SO2 were not performed because the SO2 concentration at the Mine Site was shown to be well below the SILs.  It should be noted that the SILs have been established by the USEPA such that concentrations below these levels are not anticipated to contribute to a change in the overall impact when combined with other nearby source impacts.  NOX concentrations were just above the SIL of 1 ug/m3 and are modeled with contributions from nearby emission sources.  

Plant Site

The NAAQS modeling on the Plant Site ambient boundary grid included all PolyMet plant sources evaluated in the PSD increment modeling plus the Tailings Basin emissions, unpaved road emissions, and paved road emissions associated with the limestone traffic.  The maximum 24-hour PM10 modeled impact of 88 ug/m3 occurred along the Plant Site southern boundary (Figure 4.6-3).  All predicted concentrations are below allowable levels and the results demonstrate compliance with all MAAQS and NAAQS.  

Table 4.6-10 below summarizes results of the NAAQS model analysis for Plant and Mine Sites.  Using the same procedure as described for the PSD Increments, the maximum from either the Plant Site receptors or the Mine Site receptors was added to the ambient background to assess total impact, since each area modeling analysis included all of Project and nearby sources.  The H2H PM10 concentration for the five-year modeling period was used for comparison to the NAAQS PM10 24-hour standard.  Ambient air background concentrations were added to modeled concentrations to determine compliance with NAAQS and MAAQS. PM10 background concentrations represent the 2004-2006 average concentrations from the H2H 24-hour concentration and annual average concentration from the air quality monitoring site data in Virginia, Minnesota.  The Tribal cooperating agencies’ position is that the total impact of PM2.5 and its relativity to the NAAQS standard might be closer than what is indicated due to several factors.  Namely, PM2.5 emissions from the tailings basin which have not been modeled, and that the location of the air quality monitoring site is upwind of the proposed project, Mesabi Nugget Project and Peter Mitchell mine so that the ambient background levels might be higher than indicated.
Table 4.6-10
Results of Class II NAAQS Modeling

	Pollutant
	Averaging Time
	Maximum Modeled – Plant Site (ug/m3)
	Maximum Modeled – Mine Site (ug/m3)
	Background (ug/m3)
	Total (ug/m3)
	NAAQS and MAAQS (ug/m3)

	SO2
	1-hour
	272
	N/A
	90
	362
	1300

	
	3-hour
	147
	N/A
	25
	172
	915

	
	24-hour
	37
	N/A
	11
	48
	365

	
	Annual
	5
	N/A
	3
	8
	60

	PM10
	24-hour
	56
	52
	32
	88
	150

	
	Annual
	11
	7
	15
	26
	501

	PM2.52
	24-hour
	14
	13
	20
	34
	35

	
	Annual
	5
	3
	6
	11
	15

	NOX
	Annual
	9
	2
	12
	21
	100


1
The annual NAAQS for PM10 was rescinded on October 17, 2006.

2
The results reflect preliminary analyses, full evaluation of the analyses will be provided in the FEIS.  

Class I PSD Increment Modeling Results

Maximum modeled pollutant concentrations within the BWCAW, VNP, IRNP, and RLW regions were calculated for each of three years and are provided in Table 4.6-11.  As seen from the table all of the concentrations, except for the 24-hour PM10 concentrations at BWCAW, are below their respective Class I SIL threshold, indicating that for these pollutants and averaging times, no significant impacts are predicted.  The exceedence of the PM10 24-hour Class I SIL at BWCAW does not indicate there is a significant impact, rather, a cumulative analysis must be considered.  The Tribal cooperating agencies also note that a Class 1 Increment Analysis is still needed for PM2.5 and that it should be included for the DEIS. The cumulative analysis for this pollutant and averaging period is reflected in Section 4.6.4.3.

Table 4.6-11
Summary of PSD Class I Increment Analysis

	Pollutant
	Averaging Period
	Year Evaluated
	
	
	Max (ug/m3)
	Class I Inc (ug/m3)
	Class I SIL (ug/m3)

	
	
	2002
	2003
	2004
	
	
	

	Boundary Waters Canoe Area Wilderness

	SO2
	3-Hour
	0.444
	0.532
	0.511
	0.532
	25
	1

	
	24-Hour
	0.118
	0.123
	0.121
	0.123
	5
	0.2

	
	Annual
	0.007
	0.009
	0.007
	0.009
	2
	0.1

	NO2
	Annual
	0.045
	0.054
	0.045
	0.054
	2.5
	0.1

	PM10
	24-Hour
	0.458
	0.480
	0.519
	0.519
	8
	0.3

	
	Annual
	0.034
	0.040
	0.031
	0.040
	4
	0.2

	Voyageurs National Park

	SO2
	3-Hour
	0.056
	0.063
	0.072
	0.072
	25
	1

	
	24-Hour
	0.019
	0.018
	0.028
	0.028
	5
	0.2

	
	Annual
	0.001
	0.001
	0.001
	0.001
	2
	0.1

	NO2
	Annual
	0.005
	0.006
	0.005
	0.006
	2.5
	0.1

	PM10
	24-Hour
	0.114
	0.127
	0.217
	0.217
	8
	0.3

	
	Annual
	0.007
	0.007
	0.007
	0.007
	4
	0.2

	Isle Royale National Park

	SO2
	3-Hour
	0.006
	0.006
	0.007
	0.007
	25
	1

	
	24-Hour
	0.002
	0.002
	0.002
	0.002
	5
	0.2

	
	Annual
	0.000
	0.000
	0.000
	0.000
	2
	0.1

	NO2
	Annual
	0.001
	0.001
	0.001
	0.001
	2.5
	0.1

	PM10
	24-Hour
	0.033
	0.046
	0.030
	0.046
	8
	0.3

	
	Annual
	0.002
	0.002
	0.002
	0.002
	4
	0.2

	Rainbow Lakes Wilderness

	SO2
	3-Hour
	0.015
	0.015
	0.011
	0.015
	25
	1

	
	24-Hour
	0.007
	0.005
	0.006
	0.007
	5
	0.2

	
	Annual
	0.000
	0.000
	0.000
	0.000
	2
	0.1

	NO2
	Annual
	0.001
	0.001
	0.001
	0.001
	2.5
	0.1

	PM10
	24-Hour
	0.063
	0.046
	0.050
	0.063
	8
	0.3

	
	Annual
	0.003
	0.003
	0.003
	0.003
	4
	0.2


Class I Areas-Air Quality Related Values Impact Analysis

An air quality modeling analysis was conducted to estimate impact of the Project on air quality in Class I areas.  The analysis addressed visibility impacts to the BWCAW, VNP, and IRNP.  The Class I AQRV analyses also included sulfur and nitrogen deposition and SO2 impacts on soils, water, and vegetation.  The results are discussed below.

Class I Visibility/Regional Haze Analysis

A visibility/regional haze impact analysis was carried out for BWCAW, IRNP, and VNP.  The recommended methodology for assessing visibility impacts according to the Federal Land Managers' (FLM) Air Quality Related Values Work Group (FLAG) guidance involves the use of CALPOST to process the data on concentrations of pollutants from the CALPUFF modeling of 24-hour emissions.  In CALPOST, a daily value of light extinction is defined by the concentrations of each pollutant that can affect visibility, taking into account the efficiency of each particulate type in scattering light, and the relative humidity which influences the size of sulfates and nitrates.  The FLM has established threshold changes in light extinction (∆bext​) as a percentage of natural background that are believed to represent potential adverse impacts on visibility.  These thresholds are 5 percent (a potentially detectable change) and 10 percent (a level that may represent an unacceptable degradation).

Table 4.6-12 presents results of the initial CALPUFF visibility analysis following the current FLAG methodology.  The data in Table 4.6-11 indicate that calculated visibility impacts greater than 5 or 10 percent could occur at some point within the BWCAW on a small number of days each year.  The Tribal cooperating agencies also note that a Class 1 Area Visibility impact is still needed for PM2.5 and that it should be included for the DEIS.   As a result, a culpability study was conducted, as recommended by the FLM for BWCAW, to assess the significant contributing sources to the visibility impacts greater than 5 percent visibility degradation and potential emission reductions to reduce these impacts.   
Table 4.6-12
Class I Area Visibility Results for Project (Method 2 Analysis)

	Class I Area and Meteorological Data Year
	Days with ≥5% Visibility Impact
	Days with ≥10% Visibility Impact
	Maximum ∆bext​ (%)

	BWCAW 2002/2003/2004
	23/11/8
	1/0/0
	14.68/9.22/8.95

	VNP 2002/2003/2004
	0/0/0
	0/0/0
	3.78/3.90/4.50

	IRNP 2002/2003/2004
	0/0/0
	0/0/0
	1.22/1.12/1.05


The data in Table 4.6-12 indicate that calculated visibility impacts greater than 5 or 10 percent could occur at some point within the BWCAW on a small number of days each year.  

At the time of the DEIS, no culpability study has been conducted for the impacts presented in Table 4.6-12.  However, a culpability study was conducted for previous modeling analysis.  Based upon the original modeling reported in February 2008 (Barr 2008, Class I Areas Air Dispersion Modeling), approximately 34 percent of the worst-case day impacts were associated with the space heaters at the Plant Site, primarily due to NOx emissions.    The Tribal cooperating agencies position is that NOx emissions from the locomotives are predicted to account for 26 percent of the worst cause day impacts as well.  Potential mitigation measures to reduce these emissions are discussed in Section 4.6.3.4.  

In addition to the control measures described in Section 4.6.3.4, and since these data suggest a potential for detectable visibility degradation due to Project emissions, a cumulative analysis was carried out to better quantify and evaluate the possibility of overall visibility impacts (see Section 4.6.4).

Effects on Soils, Waters, and Vegetation

Deposition of Nitrogen and Sulfur

Potential impacts to soils, waters, and vegetation in Class I areas due to deposition of sulfur and nitrogen were evaluated based upon model-predicted annual deposition for the Project emissions from the Plant and Mine Sites.  Criteria for assessment of deposition impacts are different for USFS areas (BWCAW and RLW) and National Park Service (NPS) areas (IRNP and VNP).  The NPS has established a Deposition Analysis Threshold (DAT) of 0.01 kilograms per hectare per year for both sulfur and nitrogen deposition for Class I areas in the eastern United States.  The DAT is a level below which incremental adverse impacts are not anticipated.  The USFS have established “Green Line Values” for assessing impacts of deposition at BWCAW and RLW, which account for soil conditions and water chemistry in development of safe levels.  The Green Line values represent the total pollutant loading below which there are no adverse impacts (Barr 2008, Comparison of Emission Levels).  As such, for BWCAW and RLW, background deposition levels are added to Project impacts to assess against Green Line Values.  It should be noted that current background deposition for RLW (5.88 kg/ha-yr) is at the Green Line Value range for nitrogen (5-8 kg/ha-yr).  All other background deposition values for BWCAW and RLW are below their respective Green Line Values (see Table 4.6-13).  

The CALPUFF results for each of the Class I areas were processed with CALPOST to calculate total annual deposition of sulfur and nitrogen at each receptor as a result of the Project emissions.  Model results for annual impacts (maximum annual average emissions) were assumed in the modeling.  Total sulfur deposition is calculated from the wet (rain, snow, fog) and dry (particle, gas) deposition of SO2 and sulfate; total nitrogen is represented by the sum of nitrogen from wet and dry fluxes of nitric acid, nitrate, ammonium sulfate and ammonium nitrate, and the dry flux of NOx.  

Terrestrial impacts of nitrogen and sulfur deposition for the BWCAW and RLW are shown in Table 4.6-13.  As stated earlier, Green Line Values (Wilderness Areas) are compared to the Project deposition plus background and the DAT values (National Parks) are compared to the Project impacts only.  As seen from the table, the maximum predicted total sulfur and nitrogen deposition are all below Green Line Value ranges for BWCAW.  In addition, the maximum predicted total sulfur deposition is also below the Green Line Value for RLW.  However, the maximum predicted total nitrogen deposition at RLW (5.9 kg/ha-yr) is at the Green Line Value range of 5-8 kg/ha-yr.  The nitrogen deposition contribution from the Project emissions is approximately one-hundredth of one percent of the total nitrogen deposition impact (0.001 kg/ha-yr).

Table 4.6-13 also summarizes the aquatic impacts from sulfur and nitrogen deposition for BWCAW and RLW.  Green Line Values for aquatic impacts are based upon total sulfur deposition as well as total sulfur deposition plus 20 percent nitrogen deposition (sulfur + 20% nitrogen).  Maximum predicted total S deposition and total sulfur + 20% nitrogen deposition impacts were below the Green Line Value ranges for BWCAW. As with the terrestrial impacts for RLW, the maximum predicted total S deposition and total sulfur + 20% nitrogen deposition impacts are at the Green Line Value, with nearly all of the impacts are associated with the current background level.  

Table 4.6-13
Maximum Annual Deposition of Sulfur and Nitrogen from the Project in Class I Wilderness Areas (kilogram per hectare per year)

	Class I Area
	Project Deposition
	Background Level
	Total Deposition (Project + Background)
	Aquatic Green Line Value
	Terrestrial Green Line Value

	BWCAW
	
	
	
	
	

	   Sulfur
	0.005
	2.9
	2.9
	7.5-8.01
	5-71

	   Nitrogen
	0.015
	4.8
	4.8
	-
	5-81

	   Sulfur + 20% Nitrogen
	0.008
	3.8
	3.8
	9-101
	-

	RLW
	
	
	
	
	

	   Sulfur
	0.000
	3.9
	3.9
	3.5-4.51
	5-71

	   Nitrogen
	0.001
	5.9
	5.9
	-
	5-81

	   Sulfur + 20% Nitrogen
	0.000
	4.2
	4.2
	4.5-5.51
	-


1 USFS Green Line Value (include total deposition – increment and background)

Incremental nitrogen and sulfur deposition impacts from the Project emissions are summarized in Table 4.6-14 for the two national parks, IRNP and VNP.  The maximum annual predicted incremental nitrogen and sulfur deposition impacts have levels below each NPS DAT level for both IRNP and VNP.  Highest impacts are predicted in the VNP with values approximately one-tenth of the incremental DAT levels.  

Table 4.6-14
Maximum Annual Deposition of Sulfur and Nitrogen from the Project in Class I National Park Areas (kilogram per hectare per year)

	Class I Area
	Project Deposition
	Auratic DAT
	Terrestrial DAT

	IRNP
	
	
	

	   Sulfur
	0.000
	0.011
	0.011

	   Nitrogen
	0.000
	0.011
	0.011

	VNP
	
	
	

	   Sulfur
	0.001
	0.011
	0.012

	   Nitrogen
	0.002
	0.011
	0.011


1 NPS DAT (includes increment deposition only) 

SO2 Impacts on Resources
Potential SO2 impacts on flora and fauna in Class I areas were evaluated on the basis of the model-predicted concentrations from Project emissions.  The USFS has set screening criteria for potential air pollution impacts on vegetation for SO2.  As stated earlier, Green Line screening values “were set at levels at which it was reasonably certain that no significant change would be observed in ecosystems that contain large numbers of sensitive components.”

Though the USFS screening levels were established specifically for Class I areas administered by the Forest Service (i.e., BWCAW and RLW) it is reasonable to apply the same criteria to VNP and IRNP, which is administered by the NPS but does not have a published standard similar to the USFS.  Table 4.6-15 compares CALPUFF Projections of Project impacts and existing background concentrations to the Green Line screening levels for each Class I area.  The summation of Project and background contributions is well below the Green Line levels.  It can therefore be concluded that there would be no threat to sensitive vegetation in Class I areas from direct SO2 emissions produced by the Project.

There are no established screening criteria for NO2 and PM10.  However, as shown in Class I Increment Modeling Results (Barr 2008), Class I area concentrations of NO2 and PM10 from the Project would be below significance levels and therefore can be expected to have negligible impacts.

Table 4.6-15
Comparison of Projected Class I SO2 Concentrations to Green Line Screening Criteria for Vegetation Impacts

	Class I Area
	Background

(ug/m3)
	Max. NorthMet (ug/m3)
	Total

(ug/m3)
	Green Line

Value (ug/m3)

	
	Annual
	Annual
	Annual
	Annual

	BWCAW
	1.2
	0.009
	1.2
	5

	IRNP
	2.0
	0.000
	2.0
	5

	RLW
	1.6
	0.000
	1.6
	5

	VNP
	0.7
	0.001
	0.7
	5


Potential Estimated Human Health Risk from the Plant and Mine Sites

Plant Site AERA

An AERA was conducted for the Plant Site and results were reported in the scoping EAW (May 2005).  The 2005 AERA included specific chemicals for potential evaluation (CFPE) as defined in MPCA’s AERA Guidance (MPCA 2004).  Project changes since May 2005 resulted in the AERA being completely revised for the DEIS. As identified in the March 2007 AERA, seventy-four CFPEs were identified in the evaluation for the Plant Site, of which 39 having reference toxicity values available were considered in the quantitative assessment (RS38A, Barr 2007).  Table 4.6-16 summarizes the emissions used for the most recent assessment, but also identifies the minor changes in pollutants evaluated in the May 2005 AERA as compared to the March 2007 AERA (RS38A, Barr 2007). 

It should be noted that this analysis was based upon a total particulate emission rate of 481 tpy.   The Tribal cooperating agencies’ position is that this analysis does not use the full particulate emission rate from the plant site, which would be 622 tpy using Table 4.6-6 with fugitive and mobile sources.  Also unaccounted for are the additional 102 tpy from the tailings basin.  Based upon the revision of the Project, as described in Section 3, the toxic compounds are based upon a total particulate emission rate of 183 tpy.  Although the current Project utilizes LTVSMC tailings to develop a portion of the current Tailings Basin, sampling data from the LTVSMC tailings show that the toxic compounds are lower than the modeled tailings material, except for manganese, beryllium, cadmium, and antimony, even though cadmium and antimony were below sampled detection limits.  However, these four compounds were not drivers in the original risk assessment.

A conservative assessment was conducted to assess the upper-limit change in health effects from the change in soil concentrations for these for pollutants.  Assuming that the carcinogenic risk and hazard indices from these four pollutants were solely from the original tailings material, the ratio of the LTVSMC tailings soil concentrations to the original tailings material concentration for these four pollutants were multiplied by the total carcinogenic risk (and hazard index) for each pollutant to estimate the maximum change.  The results indicated that the overall risk increased from 3.2 E -6 to 3.9 E -6 for the off-site worker receptor and from 5.3 E -6 to 6.9 E -6 for the farmer receptor, all well below 1.0 E -5 cancer risk threshold.  Similarly, the overall chronic hazard index increased from 0.45 to 0.56 (off-site worker) and 0.19 to 0.24 (farmer).  All chronic hazard indices are below the 1.0 significant threshold. 

Estimations of risk were conducted for both the maximum exposed individual (MEI) and the reasonable maximum exposed off-site worker (RME-OSW).  The MEI represents a worst-case screening assessment that is designed to represent the upper-limit bounds of potential incremental risk and assumes a continuous outdoor exposure of 24 hours per day, 365 days per year, for a period of 70 years.  This screening procedure is conservative by nature and is intended as a regulatory tool to define whether more detailed analysis is warranted rather than estimating actual risk levels.  The RME-OSW is designed to assess hypothetical risks to offsite workers and is based upon an outdoor exposure level of 8 hours per day, 250 days per year for a period of 25 years (USEPA 1993).

Table 4.6-16
Chemicals for Evaluation of the Incremental Human Health Risk Assessment

	Chemical
	
	March 2007 AERA
	Emissions 2007 (lb/hr)
	Emissions 2007 (tpy)

	1,3-Butadiene
	106-99-0
	X
	2.08E-05
	9.11E-05

	7,12-Dimethylbenzo(a)anthracene
	57-97-6
	X
	1.35E-06
	5.92E-06

	Acetaldehyde
	75-07-0
	X
	1.01E-03
	3.62E-03

	Acrolein
	107-02-8
	X
	1.10E-04
	2.31E-04

	Antimony
	7440-36-0
	X
	4.53E-04
	2.04E-03

	Arsenic
	7440-38-2
	X
	8.54E-04
	8.07E-02

	Barium
	7440-39-3
	X
	2.20E-02
	2.97E-01

	Benz(a)anthracene
	56-55-3
	X
	7.74E-06
	9.70E-06

	Benzene
	71-43-2
	X
	7.34E-03
	7.40E-03

	Benzo(a)pyrene
	50-32-8
	X
	1.19E-06
	1.13E-06

	Benzo(b)fluoranthene
	205-99-2
	X
	8.77E-06
	3.04E-06

	Benzo(k)fluoranthene
	205-82-3
	X
	1.08E-06
	1.24E-06

	Beryllium
	7440-41-7
	X
	4.88E-05
	3.75E-04

	Boron
	7440-42-8
	X
	1.60E-02
	1.27E-01

	Cadmiun
	7440-43-9
	X
	5.05E-03
	2.22E-02

	Carbon Disulfide
	75-15-0
	X
	8.57E-01
	3.75E+00

	Chromium (III)
	7440-47-3
	[a]
	 
	 

	Chromium (VI)
	18540-29-9
	X
	5.67E-05
	2.48E-04

	Chrysene
	218-01-9
	X
	1.23E-05
	5.26E-06

	Copper
	7440-50-8
	X
	1.86E+00
	8.66E+00

	Cumene
	98-82-8
	[a]
	 
	 

	Dibenzo(a,h)anthracene
	53-70-3
	X
	1.75E-06
	2.14E-06

	Dichlorobenzene
	25321-22-6
	X
	2.03E-04
	8.87E-04

	Formaldehyde
	50-00-0
	X
	1.45E-02
	6.11E-02

	Hexane 
	110-54-3
	X
	3.04E-01
	1.33E+00

	Hydrogen Chloride
	7647-01-0
	X
	1.00E+01
	2.44E+00

	Hydrogen Fluoride
	7664-39-3
	X
	1.34E-03
	5.85E-03

	Hyrdrogen Sulfide 
	7783064
	X
	1.45E-02
	6.11E-02

	Indeno (1,2,3-cd)pyrene
	193-39-5
	X
	9.33E-01
	4.09E+00

	Isopropyl Alcohol
	67-63-0
	[a]
	 
	 

	Lead
	7439-92-1
	X
	2.67E-02
	4.83E-01

	Manganese 
	7439-96-5
	X
	9.16E-02
	1.74E+00

	Mercury
	7439-97-6
	X
	9.41E-04
	4.17E-03

	Naphthalene
	91-20-3
	X
	6.48E-03
	1.07E-02

	Nickel
	7440-02-0
	X
	1.18E+00
	5.67E+00

	Oxides of Nitrogen
	NA
	X
	5.47E+01
	1.37E+02

	Propylene
	115-07-1
	X
	2.75E-03
	1.20E-02

	POM
	NA
	X
	1.90E-03
	1.64E-03

	Selenium
	7782-49-2
	X
	5.30-04
	3.42E-03

	Sulfuric Acid
	7664-93-9
	X
	2.73E+00
	1.15E+01

	Toluene
	108-88-3
	X
	3.18E-03
	4.96E-03

	Xylene (mixed isomers)
	1330-20-7
	X
	1.79E-03
	1.70E-03

	 
	 
	 
	 
	 

	Number of CFE
	 
	 
	39
	39

	 
	 
	 
	 
	 

	CFE Emissions
	 
	 
	72.78
	177.84


[a] 
Project revisions/refinements since the May 2005 AERA was prepared that now eliminate these pollutants from the list of chemicals potentially emitted from the plant processes or plant area processes. 

Air dispersion modeling was conducted to assess the potential for exposure of the chemicals for evaluation (CFE), using the AERMOD model with 5 years of hourly meteorological data from the Hibbing weather station.  Direct and indirect risk estimates were made for inhalation and bioaccumulative toxic pollutant ingestion, respectively, using the MPCA Risk Assessment Screening Spreadsheet (RASS).  The RASS estimates potential incremental cancer and noncarcinogenic human health risks for both acute and long-term effects.

Acute risks were estimated for the ambient air at and beyond the Project boundary.  Because of the historical and present mining and industrial land use around the Plant Site, the reasonable future land use for residential and farming was considered in assessing chronic risks for areas (i.e., receptors).outside of the former LTVSMC air boundary.  The former LTVSMC ambient air boundary encompasses most of the industrial land use in the Hoyt Lakes area and no farmers or residents are expected to be present within this area for the foreseeable future.

The results of the Plant site assessment demonstrate that the chronic cancer and noncarcinogenic impacts were below significance thresholds and the acute noncarcinogenic health effects were also below the significance level, when adjusted for locational differences of the risk-driver maximum modeled air concentrations (RS70, Barr 2008); that is, when the hazard quotients are calculated for all pollutants at each receptor and meteorological condition modeled.

The MEI cancer risk was estimated to be 5 E -6 for farmers and 4 E -6 for a hypothetical nearby residence, which is below the Minnesota Department of Health (MDH) guidance value of 1 E -5.  Similarly, the maximum RME-OSW cancer risk was predicted at 3 E -6, also below the MDH cancer risk significance level.  The major risk drivers for these estimated cancer endpoints were nickel, arsenic, and cadmium compounds.  The Tribal cooperating agencies position is that there  are conflicting statements due to risk effects.  From the 2nd paragraph of this section, “Although the current Project utilizes LTVSMC tailings to develop a portion of the current Tailings Basin, sampling data from the LTVSMC tailings show that the toxic compounds are lower than the modeled tailings material, except for manganese, beryllium, cadmium, and antimony, even though cadmium and antimony were below sampled detection limits.  However, these four compounds were not drivers in the original risk assessment.” If cadmium is higher than what was modeled and is a major risk driver this MEI analysis could be inconclusive as it does not take into effect the latest data.

The non-cancer chronic MEI hazard index (HI) for the farmers and residences were each calculated to be 0.19, primarily from the nickel emissions.  Due to the variation (i.e., each compound has a unique concentration where health effects are expected for a target organ) in estimating the health effects for noncarcinogenic effects, the hazard index is the sum of the individual ratios of the maximum concentration divided by the chemicals’ reference exposure level (REL); the MDH has defined the significance value for chronic HI as 1.0.  Thus, the MEIs for both farmer and residences are approximately 20 percent of the chronic significance threshold.  The chronic HI for the RME-OSW was predicted to be 0.45, which is still half of the chronic significance criteria.

The results of the acute non-cancer MEI HI was predicted at the Plant Site operating boundary with a value of 1.1, as compared to the MDH’s acute HI guidance threshold of 1.0.  This screening value assumes the summation of the acute HIs for all pollutants regardless of their toxic endpoint (specific target organ) and the specific locations of maximum modeled air concentrations of the compounds.  The risk drivers for the maximum acute MEI was NO2 from the natural gas combustion, nickel from the Hydrometallurgical Plant, and arsenic emissions associated with fugitive dust from the Tailings Basin.  When adjusting HIs for various locations (i.e., all pollutant concentrations at the same time and space), the maximum acute MEI HI was reduced to 0.9, just below the acute significance threshold.
Mine Site AERA

As with the Plant Site, an AERA was conducted for the Mine Site emissions (RS38B, Barr 2008).  Emissions from the Mine Site AERA included specific chemicals for potential evaluation (CFPE) as defined in MPCA’s AERA Guidance (MPCA 2007).  Fifty-two CFPEs were identified in the evaluation for the Mine Site, of which 32 having reference toxicity values available were considered in the quantitative assessment (RS38B, Barr 2008).  Table 4.6-17 summarizes the emissions used for this assessment.  

Table 4.6-17
Chemicals for Evaluation of the Incremental Human Health Risk Assessment

	Chemical1
	 
	Total Mine Site Emissions (Year 8) (lb/hr)
	Total Mine Site Emissions (Year 8) (tons/yr)
	Total Mine Site Emissions (Year 16) (lb/hr)
	Total Mine Site Emissions (Year 16) (tons/yr)

	1,3-Butadiene
	106-99-0
	0.0026
	0.0113
	0.0026
	0.0113

	Acetaldehyde
	75-07-0
	0.0156
	0.0681
	0.0156
	0.0681

	Acrolein
	107-02-08
	0.0023
	0.0102
	0.0023
	0.0102

	Antimony compounds
	7440-36-0
	0.004
	0.0102
	0.004
	0.0101

	Arsenic compounds
	7440-38-2
	0.006
	0.0167
	0.006
	0.0164

	Barium compounds
	7440-39-3
	0.0726
	0.1862
	0.0719
	0.1805

	Benzene
	71-43-2
	0.0479
	0.2071
	0.0479
	0.2071

	Benz(a)anthracene
	56-55-3
	6.40E-05
	2.78E-04
	6.40E-05
	2.78E-04

	Benzo(a)pyrene
	50-32-8
	1.63E-05
	7.07E-05
	1.63E-05
	7.07E-05

	Benzo(b)fluoranthene
	205-99-2
	5.85E-05
	2.53E-04
	5.85E-05
	2.53E-04

	Benzo(k)fluoranthene
	205-82-3
	1.52E-05
	6.60E-05
	1.52E-05
	6.60E-05

	Beryllium compounds
	7440-41-7
	0.0009
	0.0023
	0.0009
	0.0023

	Boron compounds
	7440-42-8
	0.0857
	0.2041
	0.0876
	0.2092

	Cadmium compounds
	7440-43-9
	0.003
	0.0078
	0.003
	0.008

	Chrysene
	218-01-9
	8.45E-05
	0.0004
	8.45E-05
	0.0004

	Copper compounds
	7440-50-8
	0.368
	1.0932
	0.384
	1.1527

	Dibenzo(a,h)anthracene
	53-70-3
	2.18E-05
	9.53E-05
	2.18E-05
	9.43E-05

	Formaldehyde
	50-00-0
	0.0349
	0.1522
	0.0349
	0.1522

	Indeno(1,2,3-cd)pyrene
	193-39-5
	2.56E-05
	0.0001
	2.56E-05
	1.11E-04

	Lead compounds
	7439-92-1
	0.0776
	0.1859
	0.0794
	0.1908

	Manganese compounds
	7439-96-5
	1.2153
	3.1822
	1.2386
	3.2406

	Mercury compounds
	7439-97-6
	7.35E-05
	3.18E-04
	7.34E-05
	3.18E-04

	Naphthalene
	91-20-3
	0.0092
	0.0397
	0.0092
	0.0397

	Nickel compounds
	7440-02-0
	0.2522
	0.6862
	0.2522
	0.6775

	Oxides of Nitrogen (NOx) as NO2
	NA
	30.3425
	611.2
	30.3425
	611.2

	Propylene
	115-07-1
	0.1584
	0.6841
	0.1584
	0.6841

	Selenium compounds
	7782-49-2
	0.0096
	0.0273
	0.0096
	0.027

	Sulfuric Acid Mist (mixture with SO3)
	7664-93-9
	0.0075
	0.0325
	0.0075
	0.0325

	PCDD/PCDF (TEQ basis)2
	NA
	5.46E-09
	2.36E-08
	5.46E-09
	2.36E-08

	Toluene
	108-88-3
	0.0172
	0.0743
	0.0172
	0.0743

	Vanadium (as vanadium oxide)
	7440-62-2
	0.0459
	0.1194
	0.0458
	0.117

	Xylene (mixed isomers)
	1330-20-7
	0.0118
	0.0512
	0.0118
	0.0512

	 
	 
	 
	 
	 
	 

	Number of CFE
	32
	
	
	
	

	CFE Emissions
	
	32.8
	618.2
	32.8
	618.3

	
	
	
	
	
	


1 
Worst case Mine Site Emissions were identified to occur in Year 8 and in Year 16. Quantitavtive risks were estimated for both the Year 8 and the Year 16 emission scenario. Additional details on the emission estimates are provided in EIS Report RSS7B (October 2007) and reformatted spreadsheet (December 2007). 

2 
PCDD/PCDF (TEQ, I-TEQ basis) is the same as 2,3,7,8-TCDD equivalents presented in Table 2-1

Estimations of risk were conducted for the MEI for both residential and farmer.  As stated earlier, the MEI represents a worst-case screening assessment that is designed to represent the upper-limit bounds of potential incremental risk and assumes a continuous outdoor exposure of 24 hours per day, 365 days per year, for a period of 70 years.  

Similar air dispersion modeling was conducted to assess the potential for exposure of the CFE, using the AERMOD model with 5 years of hourly meteorological data from the Hibbing weather station.  The assessment was conducted for the Years 8 and 16 of operation.  Direct and indirect risk estimates were made for inhalation and bioaccumulative toxic pollutant ingestion, respectively, using the RASS.  

Acute risks were estimated for the ambient air at and beyond the Mine Site property boundary.  Because of the historical and present mining and industrial land use around the Mine Site, the reasonable future land use for residential and farming was considered in assessing chronic risks for areas (i.e., receptors).outside of the former LTVSMC air boundary.  The former LTVSMC ambient air boundary encompasses most of the industrial land use in the Hoyt Lakes area and no farmers or residents are expected to be present within this area for the foreseeable future.

The results of the Mine Site assessment demonstrate that the chronic cancer and noncarcinogenic impacts from direct exposure (inhalation) using the Mine Site property boundary were below significance thresholds and the acute noncarcinogenic health effects were also below the significance level (RS38B, Barr 2008).  The maximum MEI cancer risk occurred from the assessment of Year 16 emissions with a maximum value of 4 E -6, which is below the MDH guideline value of 1 E -5.  The maximum sub-chronic and acute non-cancer MEI were calculated to be 0.003 and 0.2 respectively, which are both well below the MDH guidance of 1.0.  

The MEI multi-pathway (direct + indirect) cancer risk estimated was estimated to be 3 E -5 for farmers using the LTVSMC boundary.  This is above significance the MDH guidance of 1 E -5.  The major risk drivers were due to indirect exposure (i.e. ingestion from home grown crops) of dioxins, indeno(1,2,3-d,e)pyrene, and dibenzo(a,h)anthrezene.  It should be noted that maximum risk is located at the LTVSMC boundary.  The nearest small farms are located approximately 6.5 miles from the Mine Site.    Due to the climate, terrain, predominance of forest vegetation and low fertility of the soil in the vicinity of the Mine Site suggest that it is unlikely that future farming would be developed in the area of the maximum MEI. The Tribal cooperating agencies’ position is that regardless of the likelihood of farming being present at the boundary of the installation, the farm that is 6.5 miles away still might be within an area of exceedence of the MDH standard even though it is not at the maximum risk receptor point and must be evaluated to all direct and indirect toxic health risks associated with this project.  It is also the position of the Tribal cooperating agencies that all risks outside the project boundaries need to be below MDH guidelines at the time that an air permit is issued to this facility.  Thus, the inhalation MEI due to direct exposure (inhalation only) would be representative at the MEI location at the LTVSMC boundary.  

The MEI multi-pathway cancer risk for a hypothetical nearby residence was 7 E -7, which is below the MDH guidance value of 1 E -5.  The major risk drivers for these estimated cancer endpoints were nickel compounds.  
Greenhouse Gases

The issue of climate change and anthropogenic greenhouse gas emissions is a complex and evolving topic from both a scientific and regulatory standpoint.  Global atmospheric temperature largely shapes our earth’s climate based upon the changes of the intensity of the solar radiation from the sun.  The climate is primarily regulated by the presence of greenhouse gases and particulates that trap heat inside the earth’s atmosphere or shade it from the sun, resulting in solar intensity. Natural conditions and anthropogenic emissions can also affect the solar intensity (Barr 2009, NorthMet Project Greenhouse Gas and Climate Change Evaluation Report).

Greenhouse gases include water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6).  Over geologic history, changes in climate have been strongly linked to changes in greenhouse gas levels in the earth’s atmosphere, where higher temperatures generally occur during periods of higher atmospheric CO2 levels and lower temperatures generally corresponding to lower atmospheric CO2 levels.  The impacts of climate change are described below and are based upon the most current data sources available at the time of this writing (July 2009).

According to the Intergovernmental Panel on Climate Change (IPCC), evidence has lead the majority of scientists to conclude with 99% certainty that human activities, particularly the burning of fossil fuels, have resulted in increases in the concentrations of greenhouse gases in the earth’s atmosphere since preindustrial times.  Similarly, scientists can conclude that because the major greenhouse gases emitted by humans are known to have atmospheric residence times on the order of tens to hundreds of years, atmospheric greenhouse gas levels will continue to rise over the next few decades.  The body of evidence has lead scientists to conclude with 99% certainty that higher levels of atmospheric greenhouse gas tend to warm the planet.  Globally, an “unequivocal” warming of 1.0 to 1.7°F occurred over the last 100 years (MnDNR 2009, Crossroads of Climate Change).  The past 100 years have seen global average temperature increases of about 1.5oF.  The global average temperature has increased by about 1.2 to 1.4oF since 1890, with the ten warmest years of the past century occurring between 1997 and 2008 (NASA 2008).  Warming is observed over the world’s oceans and in both the Northern and the Southern hemispheres.  

The IPCC’s most recent report (IPCC 2007) Projects that, under a business-as-usual scenario, globally averaged surface temperature will increase by 2.5 to 10.4°F between 1990 and 2100.  A 2.5°F increase in temperature would be a relatively mild outcome, but a 10.4°F increase in temperature would be severe.

The observed increases in global average surface temperature may also be seen in the records of average annual temperatures at the regional and state level.  Over the past century, temperatures in the United States have risen at an average rate of 0.11°F per decade, with the past 25 years showing temperature increases of approximately 0.56oF per decade (NOAA 2007).  The annual average temperature of Minnesota has increased approximately 1oF in the last century, from 43.9°F (1888-1917 average) to 44.9°F (1963-1992 average) (MPCA 2009, Global Climate Change and Its Impacts on Minnesota).  The winter season has brought even more dramatic increases of up to five degrees in parts of northern Minnesota (MPCA 2009, Global Climate Change).  Much of the warming observed in Minnesota has occurred over the last few decades.  The observed rate and total increase in temperatures appear more extreme when the more recent years on record are averaged.  For example, the observed trend in warming is more than 5°C when average statewide temperatures from only 1980 to the present are considered (MnDNR 2009, Crossroads of Climate Change).  

Minnesota is situated in a unique location that makes it particularly vulnerable to the potential effects of climate change.  Climate changes in temperature can modify other meteorological conditions, such as precipitation patterns and shifts in seasons, which could affect forest ecosystems, water resources, other unique ecosystems, agriculture, and human health over the next century.  Future emission scenarios, using global climate models (GCMs) Project a rise from 10-20 percent increase over the next century in the Great Lakes Region (UCSUSA 2009).  This may also affect the seasonal variability with the winter and spring seasons having increases of 15 percent and the summer season decreasing by as much as 50 percent.  

Although it is less certain, water resources could be affected by the climate change patterns.  Due to increased temperature, evaporation will likely increase which could reduce levels in lakes, rivers and stream levels up to 12 inches (MnDNR 2009, Crossroads of Climate Change).  Increased precipitation could also affect flooding conditions.  In addition, severe weather patterns could be affected, resulting in maximum 25 and 100-year precipitation events and flood patterns.

Warmer temperatures may shorten winter seasons, resulting in decreased ice cover on the lakes and streams, as well as early ice breakup in the spring.  In addition, water temperatures are likely to rise, which could cause concerns with aquatic ecosystems, and lead to increase algal blooms.  

If increased evapotranspiration is not returned to the state, Minnesota’s climate will become drier, which could replace the forests with prairie ecosystems (MPCA 2009, Global Climate Change and Its Impacts on Minnesota).  Minnesota’s forested areas could decrease by 50 to 70 percent (MPCA 2003, Climate Change Action Plan).  On the other hand, if increased precipitation occurs, resulting in a wetter climate, the current conifers would be replaced with hardwood trees due to adaption.  Pine, birch, and maple forests will be replaced with oak, elm, and ash.

Minnesota’s wetland and bog ecosystems may also face changes due to increase precipitation.  Variation in wet periods, dry periods, and severe storm frequency could lead to changes in wetland type and distribution includes wetland losses in some area and wetland gains in other areas.

Changes in Minnesota’s climate could have serious implications for agriculture in the state.  Increasing temperatures and the resulting increased rates of evaporation decrease soil moisture and ultimately increase the demand for irrigation.  This could exacerbate the strain already placed on water supplies by warming, and lead to further deterioration of water quality (MPCA 2009, Global Climate Change and Its Impacts on Minnesota).  

Human health-related concerns could be exacerbated by changes in Minnesota’s climate, including heat-related illnesses and premature deaths.  A Minneapolis study indicates the possibility of a 3oF summer warming could coincide with a tripling of heat-related deaths in Minnesota (MPCA 2009, Global Climate Change and Its Impacts on Minnesota).

In a recent study (Tagaris 2009), predicted changes due to climate change on PM2.5 and ozone ambient levels indicated that in the Minnesota region, PM2.5 concentrations would increase significantly, while regional ozone concentrations may decrease.  The study also showed that the overall premature mortality rates from the impacts would increase due to the overwhelming increases in PM2.5.

Warming trends also increase the likelihood of insect-borne illnesses, by creating more potential habitats for insects such as mosquitoes.  Malaria, dengue fever, and yellow fever are all transported by mosquitoes, whose territory climate change could effectively expand northward into Minnesota.  

In view of the potential impacts due to climate change and the overall global interest, the USEPA has recently proposed a rule that requires mandatory reporting of greenhouse gas  emissions from large sources in the United States.  In general, USEPA proposes that suppliers of fossil fuels or industrial greenhouse gases, manufacturers of vehicles and engines, and facilities that emit 25,000 metric tons or more per year of greenhouse gas emissions submit annual reports to USEPA.  The gases covered by the proposed rule are CO2, CH4, N2O, HFCs, PFCs, SF6, and other fluorinated gases including nitrogen trifluoride (NF3) and hydrofluorinated ethers (HFE).  The proposed rule would require the first annual GHG emission report to be submitted on March 31, 2011, for 2010 emissions.

In response to the 2007 supreme court ruling 549 U.S. 497 (2007), Proposed Endangerment and Cause or Contribute Findings for Greenhouse Gases under the CAA were signed by the EPA administrator on April 17, 2009 and was open for public comment for a 60 day period following publication in the Federal Register.  The proposal makes two findings regarding greenhouse gases under section 202(a) of the CAA.  The Administrator is proposing to find that the current and projected concentrations of the mix of six key greenhouse gases in the atmosphere threaten the public health and welfare of current and future generations.  The Administrator is further proposing to find that the combined emissions of CO2, CH4, N2O, and HFCs from new motor vehicles and motor vehicle engines contribute to the atmospheric concentrations of these key greenhouse gases and hence to the threat of climate change.

In addition, the U.S. Congress is considering legislation to mandate a cap-and-trade program for greenhouse gas emissions nationally.  Currently, the House has approved a version of the bill and the Senate is in debate.

At the state level, efforts to curb statewide and regional greenhouse gas emissions are underway.  More than half of U.S. states have joined in regional efforts to reduce greenhouse gas emissions.  Minnesota has committed (along with Illinois, Iowa, Kansas, Michigan, and Wisconsin) to long term greenhouse gas reduction targets of 60 to 80 percent below current emission levels as part of the Midwestern Greenhouse Gas Reduction Accord.  Participants have agreed to pursue the implementation of a regional cap and trade system as well as a consistent regional greenhouse gas emissions tracking system.

In May 2008, the Governor of Minnesota signed legislation requiring the Minnesota Department of Commerce and the MPCA to track greenhouse gas emissions and to make interim reduction recommendations toward meeting the state’s goal of reducing greenhouse gas emissions to a level at least eighty percent below 2005 levels by 2050.  Developments in Minnesota’s climate change and greenhouse gas policy will likely continue to take shape as Minnesota strives to meet the greenhouse gas reduction goals established in the Next Generation Energy Act.

In addition to policies directed at reducing statewide greenhouse gas emissions, Minnesota has recently instituted policies requiring the evaluation of greenhouse gas emissions as a part of the environmental review process for certain Projects that require stationary source air emissions permits.  In July 2008, MPCA issued a General Guidance for Carbon Footprint Development in Environmental Review.  The MPCA guidance requests that Project proposers, in the course of environmental review under the MEPA, prepare a greenhouse gas inventory for proposed Projects that will require stationary source air emissions permits.  The purpose of the inventory is designed to encourage proponents to not only identify emission sources of greenhouse gases, but to evaluate each source in determining whether reductions (either in design or control) in the greenhouse gases have been incorporated into the Project.  

Next to water vapor, CO2 is the second-most abundant greenhouse gas and would be the primary greenhouse gas that would likely be emitted from the Project.  CO2 emissions from the Project are a function of fuel consumption and the use of limestone for neutralization (Barr 2009, NorthMet Project Greenhouse Gas and Climate Change Evaluation Report).  Smaller quantities of CH4 and N2O emissions are a result of combustion emissions from the various processes. No HFC, PFC, or SF6 emissions are expected from the Project.

It is estimated that the Project would potentially directly emit approximately 256,215 metric tons of CO2-equivilent emissions (48,249 metric tons from the Mine Site and 207,967 metric tons from the Plant Site) or 0.25 million metric tons per year.  The estimated direct CO2 emissions do not account for any CO2 removal from atmosphere that would occur through vegetation uptake, absorption, or other removal mechanisms.  Potential indirect greenhouse gas emissions, primarily related to power production for the Project are estimated at 687,000 metric tons of CO2-equivilent emissions (0.69 million metric tons per year).  The Tribal cooperating agencies’ position is that these emissions will have an effect on the Midwestern Greenhouse Gas Reduction Accord and their impact needs to be analyzed as to that effect. 
Secondary impacts from the change in existing land cover can have the potential to emit carbon-trapped emission and the loss of carbon sequestration of CO2 from the environment.  Project impacts on cover types at the Mine Site, Tailings Basin, and rail road areas will range from removal of existing cover types to changes in existing land cover.  The Mine Site consists almost entirely of native vegetation covering 3,016 acres.  The primary cover types at the Mine Site are mixed pine-hardwood forest on the uplands and black spruce swamp/bog in wetlands.  Aspen, birch, Jack pine, and mixed hardwood swamp comprise the remaining forest on the site.  Impacts to vegetative cover types and species occur through clearing, filling, and other construction activities.  

Wetland impacts occur primarily through excavation, filling, and other activities that result in wetland loss or loss of wetland functions.  Approximately 850 acres of wetland resources will be directly impacted by the Project.  Wetland impacts are expected to occur primarily at the Mine Site.  Coniferous bog (Eggers and Reed Wetland Classification) is the most common type of wetland community that would be impacted (509 acres at the Mine Site), followed by open bog communities (76 acres at the Mine Site), coniferous swamp (62 acres at the Mine Site) and alder thicket (65 acres at the Mine Site).  The Tribal cooperating agencies’ position is that data from the wetland delineations suggest that bogs are not the most prevalent wetland type, and that forested rich peatlands and poor fens are the most prevalent.  See language in the wetland section for particulars. However, while wetlands do sequester carbon in biomass, the anaerobic decomposition that occurs in wetlands and peatlands results in the release of carbon as methane.  Current research indicates that wetlands with permanently pooled water are net carbon sources due to methane production.  Although it is difficult to quantify the amount of CO2-equivilent emissions from the disturbance of these wetlands, the disturbance will not only allow for a relatively rapid release of these emissions, it also diminishes the potential for carbon sequestration.

Project impacts on non-wetland cover types are expected to occur primarily at the Mine Site and will include 459 acres of impacted mixed pine-hardwood forest, 84 acres of impacted Jack pine forest, 86 acres of impacted aspen forest/aspen-birch forest, and 245 acres of impacted grass/brushland.  Forest clearing and disturbance may result in the loss of carbon sequestered in belowground biomass, in aboveground leafy biomass, and in aboveground woody biomass.  The timescale of carbon lost from forest biomass depends on the end use of this material. Clearing and burning will result in a relatively rapid release of carbon to the atmosphere whereas manufacture of long-lived forest products such as lumber will delay the release.  Because carbon accumulation in forest and grassland ecosystems occurs relatively quickly, afforestation, reforestation, and grassland restoration may offset forest disturbance over relatively short timescales.

The potential to minimize and mitigate greenhouse gases associated with secondary impacts from the change in existing land cover (i.e., release of carbon trapped emissions and the loss of carbon sequestration of CO2 from the environment) is discussed in Section 4.6.3.4.

The Project will result in impacts to wetlands, forests, and other cover types that are likely to affect carbon storage and sequestration in these ecosystems.  Although a quantitative assessment could not be conducted, proposed reclamation and mitigation activities described below can work to offset carbon losses caused by Project impacts.

Greenhouse gas reduction measures:  PolyMet proposes to reduce greenhouse gases associated with the Project and decrease the carbon intensity of production by improving both energy and production efficiency.  The potential to minimize and reduce greenhouse gases from change in existing land cover (i.e., release of carbon trapped emissions and the loss of carbon sequestration of CO2 from the environment) is also discussed.  The following provides a summary of the reduction measures.  

PolyMet has chosen to select a hydrometallurgical process rather than a pyrometallurgical process which results in an expected reduction in energy usage.  The use of the hydrometallurgical process is expected to reduce the energy demand by 50 percent over comparable pyrometallurgical processes.  The resultant carbon intensity for this process, defined as the ratio of the carbon emissions to the unit production, is estimated at 0.24.  

In addition, PolyMet will purchase premium efficiency motors rather than standard motors.  Motor efficiencies will typically vary between 85 percent and 96 percent, depending upon the size and load of the motor.  Gravity transport of process slurries will also be used where possible, instead of pumps.  PolyMet intends to configure the Process Plant such that the overall power factor for the facility is as close to one as practical.  

The primary production excavators and two of the three blast-hole drills would be electric rather than diesel powered, eliminating a direct source of greenhouse gas emissions.  Instead of employing used conventional locomotives, PolyMet would purchase new Gen-Set locomotives, which are more efficient and use less fuel.  Space heating in the Process Plant is a major contributor to total direct greenhouse gas emissions and PolyMet would employ natural gas-fired heaters, which emit less CO2-equivalent emissions than other fuels in order to minimize these emissions.  

PolyMet evaluated additional methods to reduce greenhouse gas emissions, but were found to be infeasible for the Project.  These included electric drive mine haul trucks, electric locomotives, newer mill technology, flotation alternatives, smelting process, and the use of waste heat from autoclaves for space heating.

To mitigate greenhouse gas impacts associated with change in existing land cover (i.e., secondary impacts), PolyMet would undertake a compensatory mitigation for reasonably foreseeable impacts to wetlands.  The primary goal of the planned wetland mitigation is to restore high quality wetland communities of the same type, quality, function, and value as those impacted by the Project.  Given site limitations and technical feasibility, it is impracticable to replace all impacted wetland types with an equivalent area of in-kind wetlands.  According to the PolyMet Mining Wetland Mitigation Plan (RS20T, Barr 2007) 1,123 acres of off-site wetland restoration mitigation have been planned.  This mitigation will take place primarily at two sites in Northern Minnesota.  Assuming a 1.25:1 replacement ratio for wetlands of the same type, a 1.5:1 ratio for wetlands of different types and 1:4 ratio for upland buffer, off-site mitigation is expected to provide direct compensatory wetland mitigation for projected impacts.  In terms of total area, offsite mitigation acreage is expected to exceed impacted acreage for all wetland types except for Type 8 (open bog and coniferous bog).  In terms of total compensated impacts, mitigated acres of wetland Type 1 (seasonally flooded), Type 2 (fresh wet meadow and sedge meadow), Type 3 (shallow marsh), Type 4 (deep marsh), Type 5 (shallow, open water), Type 6 (shrub-carr and alder thicket) and Type 7 (hardwood swamp and coniferous swamp) would exceed Project impacts on wetlands of these types.  This additional mitigation of wetland types other than Type 8 (open and coniferous bog) will contribute to compensating for the Project’s impacts on Type 8 wetlands. The Tribal cooperating agencies’ position is not all wetlands are created equal in terms of carbon uptake and that the incorrect classified Type 8 (open bog and coniferous bog) are forested rich peatlands.  With the wetland mitigation not restoring that particular type of lost wetland there is a net decrease in carbon uptake for GHG emissions even with the increase ratio of wetland mitigation. 
Mercury Deposition

Total potential mercury emissions to air are estimated to be 8.3 lbs/year.  The primary source of air emissions is expected to be two emission units that are part of the hydrometallurgical process: the autoclave vents and the autoclave flash vents.  The combined air emissions from these two units are estimated to be 7.9 pounds per year.  Most of the remaining estimated mercury emissions (0.4 pounds per year) are from natural gas used to fuel a package boiler and for space heating.  Less than 0.1 pounds per year are estimated to be released by the mining, crushing, and milling processes and through wind erosion from the tailings basin.  Additional information regarding each of these emission sources is summarized in RS66 Facility Mercury Mass Balance Analysis (Barr 2007).  Overall, about 95 percent of the mercury originating in the ore is expected to remain within—or be adsorbed to—the flotation tailings and the hydrometallurgical residue, where it would remain isolated from further transport to the environment.  The Tribal cooperating agencies’ position is that the geotechnical stability of the tailings basin is in question and that pending catastrophic failure of the tailings dams and therefore the hydromet cells within the tailings basin would release this mercury into the environment and that that impact must be analyzed. 
The low percentage of estimated mercury release to the air is primarily because (1) the moderate process temperatures in the autoclave (less than 500o F) are below the temperatures at which most mercury is volatilized to air from the concentrate and (2) the oxidizing conditions in the autoclave would likely cause most of the mercury that is released to be in either the oxidized (Hg+2) or particle bound (Hg(p)) form.  Oxidized mercury is water soluble and would likely be efficiently captured in the facility’s wet scrubber system.  Particle bound mercury would be collected in any device designed to control particulate emissions, such as the autoclave scrubber system.  As a result, most of the mercury emitted would be expected to be in the elemental (Hg0) form.  Detailed calculations for all Process Plant emission units are provided in RS57A Stationary Point and Fugitive Source Emission Calculations for the NorthMet Project Plant Site (Barr 2007).

An evaluation was conducted on the potential deposition of mercury related to the Plant Site air emissions to assess the Project’s potential effects upon mercury concentrations in fish and the potential health risks to a hypothetical recreational fisher as well as a subsistence fisher consuming locally-caught fish. The Plant Site’s potential mercury air emissions were evaluated as they represent essentially all of the Project related mercury air emissions (RS61, Barr 2007).  The Mine Site AERA did not assess potential local Hg deposition because potential emissions are less than one lb/yr (RS38A, Barr 2008).

The analysis was conducted for Heikkilla Lake, north of the Plant Site, using the MPCA’s mercury risk estimation method (MMREM) to assess the potential incremental change in fish mercury concentrations and the potential incremental risks to human health.  Two emission scenarios were evaluated for the local deposition analysis.  In one scenario, it was assumed that 80 percent of the mercury would be in the elemental form, 10 percent in oxidized form, and 10 percent particle bound (RS61, Barr 2007).  In the second scenario, it was assumed that 25 percent of the mercury would be in the elemental form, 50 percent in oxidized form, and 25 percent particle bound.  The second emissions scenario is considered a worst-case estimate because wet scrubbers on the Hydrometallurical Plant would be expected to capture most of the particle-bound and oxidized mercury and the majority of the mercury would likely be elemental (RS61, Barr 2007).  The Mine Site AERA did not assess potential local Hg deposition because potential emissions are less than one lb/yr.

For the worst case emissions scenario (50 percent oxidized mercury), the analysis estimated that the maximum potential incremental increase in mercury concentrations in the fish is 0.015 ppm, which is an order of magnitude lower than the mercury background concentrations estimated for Heikkilla Lake (0.65 ppm), which produce a risk quotient above 1.0 without any incremental increase, a common occurrence in a number of lakes in Minnesota.  This accounts for a state-wide mercury Total Maximum Daily Load (TMDL), described below, being required that seeks to reduce deposition everywhere.  The projected incremental risk quotient for a recreational or subsistence fisher is 0.07 and 0.33, respectively.  These risks are below the MDH incremental risk guideline level of 1.0.  Therefore, no significant impacts are expected from potential mercury deposition from the Project.

However, as part of the DEIS, a cumulative assessment of mercury emissions has been conducted at the request of the state.  The results of this analysis have been addressed in Section 4.6.4.  

In addition, in June, 2008, a stakeholders group made recommendations for reduction of mercury emissions in order to meet the state’s Mercury TMDL standard required by federal regulations.  In July, 2008 and June, 2009 specific recommendations were developed to limit the mercury emissions from new and expanding sources in order to meet the TMDL goal of 789 lb/year statewide by 2025.  These recommendations include:

· Define and achieve best available control on mercury emitting sources;

· Conduct environment analysis for Project and cumulative impacts (included in the DEIS);

· New sources must seek and secure offsets on a 1:1 ratio with existing sources within the state;

· If no offsets are available, sources must develop a plan to achieve emission reductions of at least 90% by 2025 and secure offsets for any remaining increases; and

· The reductions will be enforceable by the MPCA permitting process.

· New or expanding facilities expecting to emit more than 3 lb/year will arrange for a reduction equal to the new emissions from existing sources in the state. These reductions must be beyond those otherwise required in the state’s mercury emission reduction plan for existing sources.

· If equivalent mercury reductions from other facilities with Minnesota can not be identified, an alternative mitigation strategy must be developed in lieu of the in-state emission reduction requirements.

PolyMet will be required to meet these requirements as part of their permit application review process by the MPCA. PolyMet has developed a strategy for minimization and mitigation of mercury emissions utilizing best control of facility emissions.  The strategy for minimization and mitigation of mercury emissions is discussed in Section 4.6.3.4.   

4.6.3.2
No Action Alternative

Since this alternative would not involve introducing new emission sources, the No Action Alternative would have no air quality impacts either regionally or locally.  Therefore, air quality would be substantially similar to existing conditions.

4.6.3.3
Mine Site Alternative

Relative to air quality issues, the Mine Site Alternative would require some additional “double handling” of waste rock, which could result in some additional vehicular and fugitive emissions at the Mine Site.  Another element of the alternative is the addition of lime or limestone to the temporary stockpiles to neutralize acid formation prior to subaqueous disposal in the pit.  Additional emissions due to the use of lime or limestone have been shown to be minimal.  

As a result, the primary difference between this alternative and the Proposed Action is the variation of the haul traffic volumes for each year of the mining operations at the Mine Site.  Since the haul truck fleet for this alternative is not expected to change from that of the Proposed Action, an evaluation of the change in annual haul traffic volumes can be used to assess the impacts for this alternative.  An analysis was conducted for each year of the mining operation to calculate the total annual ton-miles for both the Proposed Action and this alternative.  Ton-miles (product of tons hauled and haul distance) was used as an indicator of truck traffic levels and associated emissions.

Based upon the analysis, the maximum annual haul truck ton-miles from the Proposed Action is estimated at approximately 135,516,400 ton-miles/year in Year 16.  The maximum annual haul truck ton-miles from this alternative is estimated at approximately 134,488,200 ton-miles/year in Year 13.  It should be noted that even though this alternative would have increased haul truck ton-miles over the lifetime of the Project, the annual maximum truck volume for this alternative is less than the maximum annual traffic volume used to assess maximum impacts in the Project analysis.  As a result, the modeling analysis conducted for the in-pit disposal phase of the Project (Year 16) would be a conservative representation of the impacts associated with this alternative.  Thus, the air quality impacts from the Mine Site Alternative would be similar to that of the Proposed Action and would, therefore, not have any significant air quality impacts.

4.6.3.4
Tailings Basin Alternative

The Tailings Basin Alternative has been developed for evaluation in the DEIS.  This alternative involves the placement of wells and pumping equipment on the benches of the existing tailings basin and installation of a pipeline from the Tailings Basin to the Partridge River downstream from Colby Lake.  Although there would be increased material added to the rock buttress construction in this alternative, the construction year does not coincide with the worst-case emissions year for the overall Project.  In addition, the worst-case hourly and daily emissions would be identical to the Proposed Action.  Therefore the air quality impacts from the Tailings Basin Alternative would be similar to that of the Proposed Action and would, therefore, not have any significant air quality impacts.

4.6.3.5 Mitigation Measures

Although no significant direct Project air quality impacts were identified in preparation of this DEIS, if during permitting it is determined that mitigation measures are necessary, the following measures could be considered. 

PolyMet has proposed the following mitigation measures to reduce air quality impacts associated with Class I Area visibility.  Although no significant impacts are expected from potential mercury deposition from the Project, PolyMet has developed a minimization and mitigation strategy for mercury emissions utilizing best control of facility emissions.  Since mercury can be emitted as particulates (particle bound form), a fugitive dust control measure has also been developed as part of the mitigation strategy for mercury deposition.  These minimization and mitigation measures are discussed below:

· Class I Area visibility mitigation measures:  The Class I Area visibility analysis performed for the Project indicate that calculated visibility impacts greater than 5 or 10 percent could occur at some point within the BWCAW on a small number of days each year (Table 4.6-12).  Air quality modeling analysis performed in February 2008 showed that NOx emissions from the locomotives are predicted to account for 26 percent of the worst-case day impacts.  As such, possible mitigation measures to reduce these emissions include the replacement of the older locomotives for newer, lower emitting engines. PolyMet proposes to replace the locomotives with gen-set units that will meet USEPA Tier-III emission requirements and are a viable mitigation measure for this Project.  The use of the gen-set locomotives will result in improved fuel efficiency as well as reduced emissions, and ultimately reduced visibility impacts in Class I Areas.  The air quality modeling results reported in this DEIS reflect the use of the gen-set locomotives.

PolyMet evaluated other potential mitigation measures to reduce NOx emissions, but were found to be infeasible or non-viable for this Project.  These measures include the use of low-NOx burners in the heaters, switch to electric heating, and the use of waste heat for plant space heating requirements.  For the low-NOx burner technology, no information is available to demonstrate that it is commercially available for space heaters.  In addition, energy conversion of natural gas combustion to heat energy is approximately 80 percent versus only 30 percent for electric energy to heat energy.  This equates to approximately 2.6 times more electric energy generation that would be necessary to meet the current heating requirements, and therefore, is not a viable alternative.  The use of waste heat from the autoclaves to assist in the space heating requirements could ultimately achieve a 65 percent reduction in the overall NOx emissions.  However, natural gas space heating may still be required during the early phase of the Project until the waste heat would be available for use.  This option is no longer being considered due to concerns over possible changes to the Project water balance. 

It should be noted that discussions are currently in progress with PolyMet, MPCA, and the Federal Land Managers to evaluate additional potential control measures that may be applicable to the Project.  Once a final decision has been made by these agencies, a full evaluation of the final control measures will be presented in the Final EIS.  The investigation is expected to be completed during the permitting process with MPCA and the FLMs.

It is the position of the Tribal cooperating agency that mitigation options should be aggressively pursued by the MPCA and the FLMs, as stated above.  The Tribal cooperating agency should be included in these discussions to the extent possible.

· Fugitive dust control and mercury deposition minimization and mitigation strategy:  In addition to the natural moisture content and large size of the material being mined, PolyMet proposes to control fugitive emissions associated with the mining process through:

· Application of water down hole during drilling operations;

· Application of water or MPCA approved dust suppressants on haulage and unpaved roads;

· Minimization of drop distances during loading and stockpiling operations; and

· Application of appropriate dust suppressants or use of similarly performing pollution control techniques during on-site contractor crushing operations.

These controls represent the best control for fugitive emissions at the mine site.  The specific procedures to be used for fugitive dust control at the Mine Site will be specified in the fugitive dust control plan that will be submitted to MPCA for approval.

During crushing and milling operations at the Plant Site, PolyMet proposes to use BACT-like controls for the crushing plant in accordance with the USEPA’s “top-down” approach, where control technologies are ranked in order of effectiveness, and each technology starting with the most stringent one is evaluated, until a technology cannot be ruled out on technological or economic grounds (RS58A, Barr 2007; RS58B, Barr 2007). 

The “top-down” BACT-like controls review found the option with dry baghouse controls on the crushing plant to be the most effective in controlling particulate matter emissions.  PolyMet has agreed to upgrade the particulate matter controls on crushing plant sources to baghouses.  Which means about 99% of particles released during the crushing operation would be captured in air pollution control devices and reintroduced into the ball mills.  It is estimated that less than 0.001 pounds per year of mercury would be emitted as particulates from this process step.  All of the mercury that could be potentially emitted at this point in the process would be expected to be in a particle bound form.  Therefore, these controls represent the best control for mercury emissions to the air during the crushing process.  The milling process is a wet process, so no emissions occur from this operation and no mitigation is required.

Tailings generated by the flotation process are transferred to the Tailings Basin as wet slurry, carrying about 16 pounds per year of the mercury originally contained in the ore.  In addition, some mercury will be introduced to the Tailings Basin in treated water from the WWTF located at the Mine Site.  Based on bench studies, mercury in the treated mine water and flotation liquids sent to the Tailings Basin is expected to adsorb to the copper-nickel tailings, similarly to how mercury adsorbs to taconite tailings.  Therefore, nearly all the mercury sent to the Tailings Basin would be isolated from further transport within the environment.  A minor amount (0.02 pounds per year) of mercury would be released through fugitive emissions due to wind erosion off the Tailings Basin.  PolyMet proposes to control fugitive emissions at the Tailings Basin through the application of water or MPCA approved dust suppressants to unpaved roads, and the seeding and mulching of tailing beaches and inactive areas.  These controls represent the best control for the Tailings Basin area air emissions.  The specific control practices will be described in the fugitive dust control plan which will be submitted for MPCA approval.

During the hydrometallurgical process, about 95% of the mercury air emissions would be from four autoclave emission units: two autoclave vents and two autoclave flash vents.  Maximum potential air emissions from these units are estimated to be 7.9 lbs/year.  Only a fraction of the mercury in the concentrate would be released into the air from the autoclaves, in part because elemental mercury (Hgo) in a pressurized oxygen environment at low pH, will oxidize forming Hg2+.  This would then complex with anions, such as sulfate (SO42-) and chlorine (Cl-), in the slurry thereby preventing the mercury from volatilizing.  While some chemical dissociation of mercury from these anions may occur in the slurry, this mercury will tend to partition to the solid and liquid components of the slurry material.  Mercury emitted in vapor and steam emissions from the process would be present as Hg2+.  Wet pollution control devices effectively control this type of mercury emissions.  

It has been conservatively assumed that at least 25% of the mercury that would be emitted from the autoclave vents would be captured in the Autoclave Scrubbers.  In addition, based on Pilot Plant study data (RS32A, Part 4, Barr 2007), an estimated 72% of the mercury emitted from the autoclave flash vents would be captured by the Autoclave Scrubbers (RS57A, Barr 2008).  This results in an estimated overall weighted mercury removal efficiency of 58% for the two emission units on each autoclave due to the Autoclave Scrubbers.  All water would be recycled and reintroduced through the process.  Hg2+ and particulate mercury [Hg(p)] are effectively captured in conventional pollution control systems (wet scrubbers) compared to Hgo, therefore most of the mercury released to the ambient air would be as Hgo. Therefore to the extent that Hgo is transformed to either Hg2+ or exists as Hg(p) in the autoclaves, the staged control (i.e. the exhaust of the Autoclave Scrubbers reports to the inlet of the Final Gas Scrubber) of the autoclave emissions is expected to provide effective capture of mercury released from the concentrate to the air.  These controls represent the best control for the hydrometallurgical process.

Dry controls are not feasible for the autoclaves and flash vents because of the high moisture content of the exhaust gas.  Sorbent injection or elemental mercury oxidation are not a practical option for the autoclaves because of the low emission levels and the fact that most of the mercury is expected to be in the oxidized or particle bound form.  

Downstream of the autoclaves, given process configuration and temperatures, any mercury emissions generated would be expected to be in an ionic form and the proposed wet scrubbers would be an effective control measure.  Mercury emissions are estimated at 0.002 lbs/yr for the two scrubber stacks downstream of the autoclaves.  

Potential mercury emissions from combustion sources are estimated to be 0.4 lb/yr.  PolyMet proposes to minimize fuel usage through process efficiency and use of lower emitting fuels such as natural gas and propane for space heating.  During testing and emergency operations, distillate oil would be used in stationary internal combustion engines including emergency generators and fire pumps.  The heat needed in the autoclaves is generated from the exothermic oxidation of sulfide minerals.  Heat is also recovered from the autoclaves for use elsewhere in the process.  This results in minimal supplemental fuel usage in the hydrometallurgical process. A natural gas fired boiler is used to start up the autoclaves, but it is only used occasionally.  A small natural gas fired heater will also be used in the oxygen plant.  The remaining combustion sources are the zinc pots used for crusher maintenance, which are only used during maintenance periods.  Overall, stationary source fuel usage for the Project would be quite low and the fuels that would be used are relatively low in mercury content.  

Environmental Monitoring and Control

It is planned that after start up and commissioning the actual emission rates of the hydrometallurgical autoclave process would be monitored via stack emission tests.  This would allow comparison to the calculated emissions used as the basis to establish the 7.9 lbs. per year mercury emission rate and enable further refinement of the total equivalent reductions that may be needed in future years.  

In addition to the best available control strategies defined above, PolyMet is considering a range of additional strategies to accomplish further mitigation of mercury emissions.  

In State Equivalent Reductions

One strategy under consideration is attempting to obtain reduction offsets from existing sources such as electrical generating units or taconite facilities.  The approach would be for PolyMet to enter into a business agreement with an entity to purchase offsets of mercury emissions at a contractually specified yearly emission amount and likely for a confidential dollar amount.  In order for these reductions to be creditable to PolyMet, these facilities will need to reduce their emissions either sooner or greater than called for by the stakeholder recommendations under the mercury TMDL for their specific sectors.  This strategy is also based on the assumption that reductions at a facility due to decreased activity or closure would generate reduction units.  It is planned that these facilities will be able to save these reduction units from year to year and use them to offset emissions through 2025.  

Cross Sector Partnership

This strategy would entail pursuing a partnership with a sector such as crematoria.  Crematoria in Minnesota currently emit approximately 100 pounds of mercury per year.  Without action, cremations and emissions are expected to increase by about 50% before starting to decline in 2025 due to a decline in amalgam fillings.  During the stakeholder input phase of the mercury TMDL, most of the largest crematoria had pledged to reduce emissions by 75% by 2025, work to better quantify emissions and explore near term reduction opportunities.  Effective pollution control equipment does not appear to have been deployed to any crematoria in the United States.  

The goal of this partnership would be to aid this sector by assisting with the design and implementation of a study to quantify their mercury emissions.  Further aid would be to help them undertake research and evaluation of mercury control technologies.  This may ultimately result in financially supporting the addition and operation of pollution control equipment and periodic monitoring.  Alternatively, assistance may be provided in finding ways to reduce the amount of mercury entering the crematoria or switching to inherently lower emitting technology.  Early reductions could be achieved by assisting a source in meeting its reduction target before 2025 and by exceeding a 75% reduction after that date.  It is estimated the three largest crematoria sources emit approximately 20, 9, and 8 pounds per year.

Product Collections

The strategy under this option would be to facilitate further product collections of mercury containing household products.  There are many consumer products that contain mercury including: fluorescent tube lights, compact fluorescent lights, thermostats, thermometers, and electrical switches and relays to name a few.  An example would be to initiate a local program that promotes an awareness of what consumer products contain mercury, and what the alternatives to these are.  This program would be expanded upon by facilitating local collection programs above and beyond what is already established with city, county or state governmental agencies.  An example would be establishing additional drop off points or collection days for used fluorescent bulbs, switches, thermometers or thermostats.  Additionally a targeted focus could be to promote a switch out program for an item like household thermostats, by providing a voucher to cover costs of replacing a current working thermostat with a non-mercury containing replacement.

Publically Owned Treatment Works

This strategy would entail working with an individual or group of local POTW such as the City of Hoyt Lakes, City of Aurora or the City of Babbitt to aid in identifying, researching, and mitigating mercury containing inputs and outputs from their facilities.  The goal of the Minnesota Mercury TMDL is to address impairments of Minnesota’s water due to mercury.  Aiding either financially and / or technically in this research could help to identify further measures for either mitigating impaired waters or minimizing the discharge of mercury to public waters.  This may also include providing matching or cooperative funding to a public agency to help in existing studies or initiating planned studies.  

Research

Another mitigation strategy option may be the provision of funding for various entities to conduct research aiding in the reduction of mercury in a range of media.  This could be coordinated research in new mercury air emission reduction technologies for different industries, or long range studies in the interaction of mercury in the environment such as lakes and streams.  It would be expected these studies would lead to further air, water or soil reductions of mercury or provide further understanding of the interaction with these media.  The results of these studies would be consistent with the goals of the TMDL.

Although there is uncertainty in the additional emission strategies identified above, PolyMet will be required to submit a specific emission control plan to meet the requirements of the guidelines and the Project will not be permitted until a verifiable plan can be approved by the MPCA.  

4.6.4
Cumulative Effects

Air quality modeling analyses were conducted for cumulative effects to assess the impacts on NAAQS, MAAQS, PSD Class II Increments, and Class I Increments using a similar modeling approach discussed in Section 4.6.2.3 and Section 4.6.2.4.  However, relative to NAAQS, MAAQS, and PSD Class II Increments, the receptors locations were restricted to areas at and beyond the former LTVSMC ambient air boundary as defined in the Final SDD.  It should be noted that the report Air Emissions Class II Area Cumulative Impacts Report (RS35), submitted in March of 2007, was written to address the Class II cumulative impacts requirement as identified in the Final SDD.  However, the Class II modeling report for the Plant Site included a more detailed and up to date assessment of combined impacts at the Plant Site, so the results included in this report are presented in this section.  For PSD Class I Increments, the cumulative analysis utilized the Project impacts in combination with the recently conducted cumulative analysis prepared for the Minnesota Steel EIS to assess overall impacts.  The following sections describe the results of the assessments.  

4.6.4.1
Cumulative Ambient Air Quality Impacts (NAAQS/MAAQS)

As stated earlier, an assessment at the Plant Site was conducted using the same modeling approach as presented in Section 4.6.2.3 with the exception that receptor locations were limited to at or beyond the boundary of the former LTVSMC facility.  Figure 4.6-2 shows the former ambient air boundary for the former LTVSMC site.  The analysis included potential emissions for all NorthMet Project sources and from nearby source in the cumulative NAAQS analysis as defined in the Final SDD and agreed upon with the MPCA.  These included Mesabi Nugget, Cliffs Erie Pellet Yard, and the Syl Laskin Energy Center.  

The Class II modeling results for the Mine Site in Section 4.6.3.1 could also be considered a “cumulative impacts” analysis because the modeling considers other nearby sources (Mesabi Nugget, Cliffs Erie Pellet Yard, Peter Mitchell Mines, and the Plant Site).  The Tribal cooperating agencies’ position is in disagreement with the assessment that the Class II modeling considered cumulative impacts.  That analysis did not take into effect the full particulate emissions from the tailings basin.  That analysis also did not factor in any emissions from the Keetac Expansion Project which plans to increase production by 61% by reopening another furnace line nor is there any mention of the Essar Steel Expansion project that is planned.
Table 4.6-18 below summarizes results of the cumulative NAAQS model analysis. The H2H PM10 concentration for the five-year modeling period was used for comparison to the NAAQS PM10 24-hour standard.  Ambient air background concentrations were added to modeled concentrations to determine compliance with NAAQS and MAAQS. PM10 background concentrations represent the 2004-2006 average concentrations from the H2H 24-hour concentration and annual average concentration from Virginia, Minnesota.  None of the cumulative NAAQS model results exceed NAAQS and MAAQS.  The Tribal cooperating agencies’ position is that this analysis is incomplete and that the 24-hour PM2.5 modeling needs to account for emissions from the Keetac Expansion Project.  Furthermore the Tribal cooperating agencies feel that the full cumulative effects may lead to violations of the PM2.5 NAAQS standard.  It should also be noted that the maximum concentrations reported in Table 4.6-18 are all due to impacts from Syl Laskin Energy Center.  Impacts for which the NorthMet Project would be directly culpable are lower.

Table 4.6-18
Results of Cumulative Class II NAAQS Modeling

	Pollutant
	Averaging Time
	Maximum Modeled Concentration

(ug/m3)
	Background (ug/m3)
	Total (ug/m3)
	NAAQS and MAAQS (ug/m3)

	SO2
	1-hour
	366
	90
	456
	1300

	
	3-hour
	285
	25
	310
	915

	
	24-hour
	140
	11
	151
	365

	
	Annual
	13
	3
	16
	60

	PM10
	24-hour
	41
	32
	73
	150

	
	Annual
	4
	16
	20
	50(1)

	PM2.5
	24-hour
	14
	20
	34
	35

	
	Annual
	5
	6
	11
	15

	NOX
	Annual
	3
	12
	15
	100


Note:  The annual NAAQS for PM​10 was rescinded on October 17, 2006.  

4.6.4.2
Cumulative Class II Increment Impacts

Cumulative Class II Increment analysis was completed for PM10, NOX, and SO2 for all increment consuming PolyMet sources at both the Plant and Mine Sites.  The modeling included all sources at maximum emission rates plus all nearby increment consuming (and expanding) emissions sources, including Cliff’s Erie Pellet Yard and LTVSMC).  The Mine Site impacts were below the SIL on the receptor grid based on the former LTVSMC boundary, so the Mine Site is not included in the cumulative impacts modeling.  The results of the increment analyses are shown in Table 4.6-19, along with a comparison to the allowable Class II PSD increments.  

The data in Table 4.6-19 summarize the PSD Class II Increment modeling results and demonstrate that the Project, in conjunction with all other neighboring PSD sources, would comply with all state and federal increment limits.   The Tribal cooperating agencies’ position is that the Cumulative Class II Increment Impact is incomplete.  This analysis did not take into effect the full particulate emissions from the tailings basin nor did it model PM 2.5 impacts.
Table 4.6-19
Results of Cumulative Class II PSD Increment Analysis
	Pollutant
	Averaging Time
	Cumulative Modeled Concentrations  (ug/m3)
	PSD Increment Limits (ug/m3)

	SO2
	3-hour
	27
	512

	
	24-hour
	7
	91

	
	Annual
	1
	20

	PM10
	24-hour
	9
	30

	
	Annual
	0
	17

	NOX
	Annual
	1
	25


Notes: 

Modeled PM10 concentrations are based on operating scenarios at Year 8 and Year 16.  

Plant Site modeled cumulative emissions include Plant Site, Mesabi Nugget, Cliffs Erie Pellet Yard, and LTVSMC.  

4.6.4.3
Cumulative Class I Increment Impacts

Based upon the analysis presented in Section 4.6.2.6, the only Class I analysis that failed acceptable screening thresholds was associated with 24-Hour Class I Increments for PM10 at BWCAW, which requires a cumulative assessment.  Recently, a comprehensive cumulative analysis of the BWCAW region was conducted as part of the Minnesota Steel EIS (MnDNR 2007, Minnesota Steel).

An assessment was conducted to assess the Class I 24-hour PM10 concentrations within the BWCAW boundary that exceed the 24-hour PM10 SIL.  The maximum concentration within those receptor locations exceeding the SIL was added to the maximum 24-hour PM10 concentration from the Minnesota Steel comprehensive cumulative analysis.  This is a conservative approach, since the maximum from the Project sources was not predicted at the same location as the maximum from the comprehensive assessment. Table 4.6-20 summarizes the results of the analysis, showing that the cumulative Class I 24-hour PM10 is below the Class I threshold limit, indicating that there is no significant impact.  The Tribal cooperating agencies’ position is in disagreement with the assessment that there is no significant impact.  That analysis did not take into effect the full particulate emissions from the tailings basin.  That analysis also did not factor in any emissions from the Keetac Expansion Project which plans to increase production by 61% by reopening another furnace line nor is there any mention of the Essar Steel Expansion project that is planned.  This analysis also shows that there is little increment left for future Projects.  

Table 4.6-20
Results of Cumulative Class I PSD Increment Analysis

	Pollutant
	Averaging Time
	Maximum Modeled Air Concentration For NorthMet Modeled Emissions

(ug/m3)
	Maximum Modeled Air Concentration For Cumulative Modeled Emissions

(ug/m3)
	Total Cumulative  Modeled Air Concentration (ug/m3)
	PSD Increment Limit (ug/m3)

	PM10
	24-hour
	0.5
	7.0
	7.5
	8


In addition to the quantitative evaluation of Class I PM10 increment, the Final SDD also requires a semi-quantitative assessment of overall trends related to Class I Increment.  This analysis was completed by PolyMet (RS37, Barr 2006).  The significant conclusions from this report are included in the section on Cumulative Visibility Impacts below.

4.6.4.4
Cumulative Impacts of Acid Deposition on Ecosystems

The potential for cumulative impacts of acid deposition on ecosystems were evaluated in terms of the potential increased acidification on the terrestrial and aquatic systems within a four county area (Itasca, Saint Louis, Lake and Cook Counties) from 1980 to 2015, as defined in the Final SDD (MDNR 2005).  The pollutants of consideration included both sulfate depositions from air quality SO2 emissions and nitrate deposition from NO2 emissions.  

Based upon the most recent information available at the time this cumulative analysis was conducted by PolyMet in June 2006, there are approximately 9 new projects for the four-county area, including the NorthMet Project.  Collectively, without accounting for recent past reductions or expected future reductions, these sources could emit up to an additional 6,455 tons per year NO2 and 2,340 tons per year SO2, if all were constructed and operated (RS69, Barr 2007).  This represents approximately a 12 percent and 6 percent increase in the current emissions for the two pollutants in the four county “zone of interest” (Itasca, St. Louis, Lake, and Cook Counties), respectively.  However, due to the recent shutdown of the LTVSMC and the projected decreases in emissions from the Minnesota Power AREA proposal, the overall emissions would be reduced by 2,195 tpy and 5,710 tpy for the NO2 and SO2 respectively, since 2000 (RS70, Barr 2008).  In addition, supplemental decreases in emissions from the two pollutants are expected to occur due to various federal programs, including the implementation of the Taconite and electric utility MACTs, the EPA’s “Clean Air Interstate Rule, Best Achievable Retrofit Technology on Regional Haze (BART) Program and Clean Fuels Regulations.  

As such, the emissions from the Project, in combination with other Projects, would emit increases in SO2 and NO2 emissions, resulting in a potential increase in acid deposition that may be too small to measure.  However, due to the Project having relatively low emissions of SO2 and NO2 and potential deposition of sulfate and nitrate are below both the Minnesota standard threshold value and the federal Class I threshold values, in combination with the overall reduction in sulfate and nitrate-producing emissions cumulatively since 2000, the projects would not likely cause a cumulative significant impact on the ecosystems.  

4.6.4.5
Cumulative Mercury Emissions

A cumulative assessment was conducted to assess the effects of mercury emissions from nine Projects of mercury emissions in combination with emission reductions from two additional facilities proposed and/or constructed since 2000 (RS70 Addendum 01, Barr 2007).  The nine new facilities include the Excelsior Energy Phase I and Phase II Projects, Mesabi Nugget’s Proposed DRI facility, Minnesota Steel Industries, Northshore Mining Company Furnace 5 Reactivation Project, the Project, United Taconite Emissions and Energy Reduction Project, US Steel Keewatin Taconite Fuel Diversification and Pollution Control Equipment Upgrade, UPM/Blandin Paper Mill Expansion, and the Laurentian Wood-Fired Energy Project.  Emission reductions are associated with the LTVSMC Plant closure and the Minnesota Power AREA project.  Table 4.6-21 summarizes the emission increases due to the nine new foreseeable Projects (RS70 Addendum 01, Barr 2007).  The Tribal cooperating agencies’ position is that this Table is incomplete.  There is no mention of the Keetac Expansion Project which will be producing 64 lbs Hg/yr controlled or 90 lbs Hg/yr uncontrolled. (Cumulative Impacts Analysis Local Mercury Deposition and Bioaccumulation in Fish, Keetac Expansion Project April 2009)

Table 4.6-21
Maximum Potential Mercury Emissions from Projects Proposed Since 2000

	Project
	Location
	Potential Emissions

(pounds/year)
	Mass Balance Completed/ Controls Evaluated
	Estimated Speciation of Air Emissions12

	Excelsior Energy1
	Subject to State 

Site Process
	42
	Pending
	Hg(0): 100%

	Mesabi Nugget DRI Plant2
	Hoyt Lakes
	75
	Yes
	Hg(0): 99.3%

Hg(II): 0.5%

Hg(p): 0.2%

	Minnesota Steel Industries3
	Nashwauk
	81
	Yes  
	Hg(0): 99.8%

Hg(II): 0%

Hg(p): 0.2%

	Northshore Mining Company: Furnace 5 Reactivation Project4
	Silver Bay
	1
	Yes
	Hg(0): 100%

	PolyMet Mining, NorthMet Project5
	Hoyt Lakes  
	8
	Yes
	Hg(0): 100%

	United Taconite: Emissions and Energy Reduction Project6
	Forbes
	0
	No
	--

	US-Steel Keewatin Taconite Fuel Diversification and Pollution Control Equipment Upgrade7
	Keewatin
	-40
	Yes
	--

	UPM/Blandin Paper Mill Expansion8
	Grand Rapids
	2
	Yes
	Hg(0):  100%

	Laurentian Wood-Fired Energy Project9
	Virginia/Hibbing
	12
	Yes
	Hg(0): 100%

	LTV Steel Mining Company (LTVSMC): Facility Closure (2001)10
	Hoyt Lakes
	-83
	NA
	NA

	Minnesota Power AREA proposal11
(implemented by 2009) 
	Taconite Harbor


	-64
	NA
	NA

	
	
	
	
	

	Total Emission Increases
	
	221
	
	

	Total Emission Decrease
	
	-187
	
	


NA = Not Applicable

Adapted from: Table 1, Cumulative Impact Analysis, Mercury Deposition and Evaluation of Bioaccumulation in Fish in Northeast Minnesota, RS70; November 2006 draft:

1
Preliminary emission estimates, total for Phase I and Phase II, based on emission factors and heat inputs provide on Excelsior Energy Web site, www.excelsiorenergy.com, accessed on October 28, 2005.

2
Mesabi Nugget's Proposed Facility:  Receive concentrate from off-site, Rotary Hearth Furnace:  Air Permit Application, May 2005.  Mercury mass balance completed; HG-2003 form completed.

3
Minnesota Steel Industries, Draft Permit Application and HG-2003 Form submittal to the MPCA, September 2006.  Based on data from Minnesota Steel’s drill core analysis, the 95% confidence level high-end estimated emissions of mercury to air = 81 pounds.  The “average” potential estimated emissions of mercury to air = 61 pounds.  For this cumulative analysis, the high-end estimate of 81 pounds per year is used.  If the average of 61 pounds per year is used in this analysis, the “net” increase in potential Hg emissions is 49 pounds/year, not taking into account the emissions reduction from Butler Taconite.

4
Northshore Mining's Furnace 5 Project:  reactivating 2 crushing lines, 9 concentrating lines, one pellet furnace (Furnace 5); new sources emissions only; EAW Table 6 (May 20, 2005).  A “Total Facility Mercury Evaluation” was completed in 1999 for a direct reduced iron Project.  This total facility evaluation included an assessment of potential control technologies for reducing mercury releases to air, water, and land.  The evaluation included Furnace 5.  This 1999 evaluation was considered relevant and valid for the Furnace 5 Reactivation Project and was used as a reference in lieu of completing the HG-2003 form.

5
NorthMet Project: crushing/grinding of ore, reagent and materials handling, flotation, hydrometallurgical processing.  Emission estimate is an update to EAW based on preliminary analysis of 2005 and 2006 pilot-plant stack test data using standard EPA Method 29; conservatively assumes non-detects are one-half the detection limit.  

6
United Taconite Emissions and Energy Reduction Project; this Project did not involve a change in potential mercury emissions.  MPCA, Permit Change/Modification Application Forms, Line 1 Emissions and Energy Reduction Project (EERP), September 2004.

7
U.S. Steel Keewatin; Technical Support Document Permit Action #13700063-003, Dated 2/28/05.  A total facility mercury mass balance was completed for the Project.  MPCA determined that there would be no change in the total facility mercury emissions.  Recent testing by Minnesota DNR show a decrease in mercury emissions from Keetac due to modification of the air pollution control scrubber.  Collected solids are no longer routed to the front of the plant for reprocessing, but rather sent to the tailings basin.  This has shown to lower mercury emissions by 28%.

8
Draft EIS, UPM/Blandin Paper Mill Project Thunderhawk, January 2006, Table 6-29; (PTE Increase due to expansion).
9
Laurentian Energy Project, Technical Support Documents for Virginia Public Utilities (MPCA Permit # 13700028-005) and Hibbing Public Utilities (MPCA Permit #13700027-003); Combined PTE for two new  wood fired boilers (one at each site).  The permit technical support documents estimate that actual Hg emissions are likely to be reduced by about one pound per year due to wood use in new boilers displacing coal in existing boilers.
10
LTVSMC:  Permitted emissions (potential to emit) information from Technical Support Document for Air Emissions Permit No.  13700009-001, Table 1.  From http://www.pca.state.mn.us/data/edaAir/index.cfm; downloaded on December 14, 2005.  Emission reductions due to the shutdown of Butler Taconite in 1985 were not included because statewide mercury inventory comparison data starts in 1990.  Mercury emissions from Butler Taconite peaked at 59 pounds per year in 1971 (Berndt, 2003, Appendix 3).
11
MPCA, January 17, 2006, Review of Minnesota Power’s Arrowhead Regional Emission Abatement (AREA) Project.  Table 12 (MPCA 2006a).  Just prior to the MDNR’s Final Decision Document being made available to the public on October 25, 2005, Minnesota Power announced a major initiative to reduce pollutant emissions, including mercury, at several of its power plants in northern Minnesota.  Due to the significance of the AREA Project, it was included in the analysis.

12
Speciated mercury air emissions for the Projects are from available information.  As a point of comparison, speciation of taconite processing emissions has been characterized by the MPCA and MDNR for 2001 emissions (unpublished data):  

Hibbing Taconite*:
93.3% elemental; 6.6% oxidized; 0.1% particle-bound

United Taconite*:
93.3% elemental; 6.6% oxidized; 0.1% particle-bound.

U.S. Steel Minnesota Ore Operations (MinnTac)* 93.3% elemental; 6.6% oxidized; 0.1% particle-bound

U.S. Steel - Keewatin Taconite 80% elemental; 10% oxidized; 10% particle-bound

*Note:  speciation for Hibbing Taconite, United Taconite, and MinnTac is based on Ontario Hydro test data from Hibbing Taconite (2000).


Recognizing uncertainty in the estimated speciation for the Projects, deposition calculations in Section 6.0 of this report are also conducted with the following mercury speciation for all of the Projects:  93% elemental, 5% oxidized, 2% particle-bound.
The MPCA currently estimates that total statewide mercury emissions are about 3,340 pounds per year.  Taconite emissions were 551 pounds in 1985, while recent emissions have been averaging approximately 670 pounds (Table 4.6-22).  

Table 4.6-22
Mercury Emissions Summary Related to Projects in the Study Area

	Description
	Mercury Emissions

(lbs/year)

	Total Statewide Emissions in 20001
	3,638

	Total Statewide Emissions in 20052
	3,314

	Potential Emission Increases from proposed Projects in study area not accounted for in 2005 inventory3
	221

	Potential Emission Decreases from proposed Projects in study area not accounted for in 2005 inventory4
	-187

	Net Change in Mercury Emissions in study area Due to Reasonably Foreseeable Actions5
	34


Source: Adapted from: Table OV-1, Cumulative Impact Analysis, Mercury Deposition and Evaluation of Bioaccumulation in Fish in Northeast Minnesota, RS70; November 2006 draft 

1
Statewide emissions of 3,638 pounds/year from the MPCA’s “2005 Mercury Reduction Progress Report to the Legislature”.  (MPCA 2000).

2
Total statewide emissions in 2005 in “Report on the Mercury TMDL Implementation Plan Stakeholder Process” http://www.pca.state.mn.us/publications/wq-iw1-20.pdf
3
Projects are listed in Table 1 in Section 1.1 of this report.  

4
Future emission reductions in the study area are listed in Table 1 of Section 1.1.  

5
The TMDL goal is to reduce Minnesota mercury emissions to approximately 789 pounds per year.  Based on the estimated “Total” emissions of 2,332 pounds per year, an additional reduction of 1,543 pounds per year (a 66% reduction) will be needed to meet the TMDL goal.

Mercury emissions on a statewide and national basis are expected to continue to decline over the next decade due to proposed regulatory actions such as the EPA’s Clean Air Mercury Rule.  

In the period of time between the completion of the cumulative impacts analysis background study from Minnesota Steel and Polymet, Minnesota stakeholders created an implementation plan for Minnesota’s mercury TMDL.

Stakeholders have recommended that for new and expanding sources of mercury in Minnesota, sources seek offsets equal to the mass of new mercury being emitted to Minnesota’s atmosphere.  Under this plan, new sources of mercury would not be putting the achievement of the mercury TMDL reduction goal of 789 pounds at risk.  Polymet would therefore need to secure mercury offsets of up to 8 pounds of mercury each year the facility is operating.  The MPCA proposes to include such requirement in the operating permit for the Project.  

4.6.4.6 Cumulative Visibility Impacts

Regional haze is a phenomena of visibility degradation caused by the long range transport of pollutants combined from many sources, both natural and anthropogenic, affecting a relatively large region, rather than a localized area.  An extensive evaluation of cumulative regional haze impacts from existing and future programs have been conducted for the BWCAW and VNP and are presented below.

In August 1999, EPA developed the Regional Haze Rule (RHR), in accordance with amendments to the Clean Air Act in 1977, Congress added Section 169 (42 U.S.C. §§ 7491), setting forth a national visibility goal of restoring pristine conditions in national parks and wilderness areas.  Each state is required participate in the haze reduction efforts if the state has Class I regions above their natural background visibility levels or if a state contributes to regional haze degradation to a Class I region in another state.  The RHR is intended to achieve national visibility goals by 2064.  

As stated in the Clean Air Act, “natural conditions includes naturally occurring phenomena that reduce visibility as measured in terms of light extinction, visual range, contrast, or coloration” (40 CFR 51.301(q)).  Regional Haze SIPs must contain measures that make “reasonable progress” toward the natural visibility goal by reducing anthropogenic emissions that cause haze.  For each Class I area, there are three metrics of visibility that are part of determining reasonable progress:

· Baseline conditions;

· Natural conditions; and

· Current conditions.

Each of the three metrics includes the concentration data of the visibility pollutants as individual terms in the light extinction algorithm, with respective extinction coefficients and relative humidity factors.  Total light extinction when converted to deciviews (dv) is calculated for the average of the 20 percent best and 20 percent worst visibility days.  Baseline conditions represent visibility for the 20% best (B20%) and 20% worst (W20%) visibility days for the initial five-year baseline period of the regional haze program.  It is the average of Baseline conditions were calculated using the Interagency Monitoring of Protected Visual Environments (IMPROVE) monitoring data for 2000 through 2004.  For the BWCAW, data from the IMPROVE monitoring site (BOWA1) were evaluated.  The baseline conditions for VNP were evaluated from the IMPROVE VOYA2 monitoring site.  

BWCAW has a baseline visibility of 6.4 deciviews for the cleanest 20 percent of the sample days and 19.9 deciviews for the 20 percent worst visibility days.  The average visibility for all days across the baseline period is 12.3 deciviews.  Similarly, VNP area has baseline visibility of 7.1 deciviews for the cleanest 20 percent of the sample days and 19.5 deciviews for the 20 percent worst visibility days.  The average visibility for all days across the baseline period is 12.6 deciviews.  

Natural visibility is determined by estimating the natural concentrations of visibility impacting pollutants and then calculating total light extinction with the light extinction algorithm.  The EPA allows states to either utilize default visibility levels calculated using the algorithm defined in a 1990 National Acid Precipitation Assessment Program report or to calculate refined natural visibility levels using the new IMPROVE algorithm, which incorporates a non-linear equation that accounts for different light scattering efficiency characteristics of sulfate, nitrate, and organic mass carbon material (OMC).  

Minnesota relied on natural visibility conditions calculated with the new IMPROVE algorithm by the Visibility Information Exchange Websystem (VIEWS) staff.  Using the refined equation, the MPCA has determined that natural visibility conditions for BWCAW are best represented by an average of 11.6 deciviews for most impaired days and 3.4 deciviews for the least impaired days.  Natural visibility conditions for VNP are best represented by 12.2 deciviews for most impaired days and 4.3 deciviews for the least impaired days.

The comparison of initial baseline conditions to natural visibility conditions indicates the amount of improvement necessary to attain natural visibility by 2064.  In accordance with the Regional Haze Rule, Minnesota has determined that emissions sources within Minnesota have or may have impacts both on the Class I areas within Minnesota (BWCAW and VNP) and on the Isle Royale Class I area in the state of Michigan.  Therefore, Minnesota has submitted their Regional Haze State Implement Plan (SIP) to fulfill the requirements of the Regional Haze Rule and help reduce visibility impairment in the northern Class I areas mentioned above.

Current conditions are the visibility levels at any given year, starting in 2004 and ending in 2064.  If states achieve visibility improvement at a constant rate over 60 years, visibility conditions will improve at a Uniform Rate of Progress (URP).  Reasonable Progress Goals (RPGs) are designed to assess visibility improvement between current conditions and ultimate natural conditions.  Currently, RPGs are to be reassessed every five years.  Due to long-term nature of visibility improvement, the first URP goal is designed for 2018.  Using the linear reduction from 2004 an 2064, the 2018 URP goal for BWCAW and VNP are 17.9 deciviews and 17.8 deceviews, respectively.  

Regional modeling was conducted to assess the potential for visibility improvements for the projected 2018 URP.  The Comprehensive Air Quality Model (CAMx) simulates atmospheric and surface processes affecting the transport, chemical transformation and deposition of air pollutants and their precursors.  CAMx is an Eulerian model that computes a numerical solution on a fixed grid.  Minnesota used version 4.42. Emission inventories for NOx, SOx, and PM10 have been developed for the most current year available (2002) and represents the baseline inventory.  Projected emissions for 2018 have been estimated accounting for expected growth and reductions to existing emissions.  In evaluating the 2018 inventory, three new taconite facilities in northeast Minnesota; Mesabi Nugget, and a proposed “east mine” and “west mine” that reflect emissions Projections for the NorthMet Project and MSI, were added.  Controls incorporated into the 2018 inventory include: 

· On-Highway Mobile Sources

· Tier II/Low sulfur fuel

· Off-Highway Mobile

· Federal control programs incorporated into NONROAD model (e.g. nonroad diesel rule), and the evaporative Large Spark Ignition and Recreational Vehicle standards;

· Heavy-duty diesel (2007) engine standard/Low sulfur fuel;

· Federal railroad/locomotive standards; and

· Federal commercial marine vessel engine standards.

· Electrical Generating Unit

· Title IV Acid Rain Program (Phases I and II);

· Clean Air Interstate Rule; and

· Clean Air Mercury Rule.

· Other Point Sources

· VOC 2-, 4-, 7-, and 10-year MACT standards;

· Combustion turbine MACT; 

· Industrial boiler/process heater/RICE MACT; and

· The MRPO also included control factors to reflect settlement agreements for petroleum refineries and other non-EGU sources in Minnesota.

Based upon the future growth and reductions, modeled visibility for the 2018 inventory year showed projected visibility levels of 18.7dv and 19.0 dv for BWCAW and VNP, respectively.  These are above the 2018 URP levels for BWCAW (17.9 dv) and VNP (17.8 dv).  As a result, Minnesota is establishing as an emission reduction target or goal a reduction in combined SO2 and NOX emissions from the larger sources in this region of 20% by 2012 and 30% by 2018.  Although most of the largest sources in this region are subject to BART and CAIR, this reduction target aims for overall larger emission reductions than are likely to result from either of those programs.

Based on the BART analyses, MPCA has determined that the six taconite facilities may be under-controlled, and that very few control technologies are known to be effective on the industrial processes involved in taconite production.  Minnesota will therefore require these facilities to investigate control technologies and pollution prevention practices for their indurating furnaces through pilot tests or other mechanisms during the 2008 – 2011 time period, and report to MPCA on the feasibility and cost effectiveness of said technologies and practices.  

MPCA will conduct a BART-like review of the taconite facilities’ reports on control strategies and pollution prevention options investigated by the taconite facilities.  If it appears that other (non-taconite) facilities will need to implement control strategies in order for the emission reduction target to be met, the MPCA will do a preliminary cost analysis of feasible pollution prevention and control options to evaluate whether any further analysis by those facilities is warranted.

Potential control strategies will be evaluated using the statutory factors (cost of compliance, time necessary for compliance, energy and non-air environmental impacts, the source’s remaining useful life, and visibility impact) and considering a sixth factor: the progress towards the emission target.  The progress towards meeting that target will become a sixth factor considered in determining which control strategies are reasonable.

If reasonable emission reductions measures are found at the taconite facilities, those measures would be required to be implemented as part of the state’s long-term strategy, regardless of whether the overall emission target is being met.  The status of the emission target will be used primarily to inform the consideration of cost-effectiveness – if the overall regional emission reduction target is being met, the maximum cost/ton cost-effectiveness level considered to be reasonable would likely be lower.  Should more reductions be needed to meet the emission target, then a higher cost/ton figure may be considered reasonable.

If, after all voluntary EGU reductions and reductions at the taconite plants have occurred, additional emission reductions are needed to meet the target, the MPCA would set limits for other sources with reasonable control strategies available.  Minnesota would implement this requirement for additional emission reduction measures through a “state retrofit” requirement that would ultimately apply an emission limit to each facility where additional controls have been found to be reasonable.  This limit could be set through a state rule or through amendments to each facility’s Title V air emission permit, which would be submitted in the Five Year SIP Assessment.

In consultation with the FLMs, the MPCA has developed a strategy for reporting progress towards these emission reduction goals.  The reporting for this plan is designed to mesh with the requirements of the Five Year SIP report.  In that report, the MPCA will compare actual emissions to the emission target and determine 1) if the 2012 target has been met and 2) if the 2018 target is likely to be met.  The MPCA will also look at the difference between actual emissions and the target, plans for emission reductions between 2013 and 2018, the trends in nitrate and sulfate concentration and visibility in BWCAW and VNP, modeled visibility for 2018, and the availability of cost-effective emission reduction strategies.

If either target is not met, MPCA will consult with the FLMs, tribes and other stakeholders to determine what actions are needed to meet the 2018 target, taking into account the other factors mentioned above.  Actions could range from simply continued tracking to further assessment and potential implementation of additional emission reduction measures by facilities.

In the event that additional emission reduction measures are required by the MPCA, emissions from the Project would be included for reduction consideration through MPCA RHR and permitting programs.

4.6.5
Amphibole Mineral Fibers 

4.6.5.1
Existing Conditions

Background

The Project would be mining ore from the Duluth Complex.  Taconite ore mined from the Biwabik Iron Formation at Peter Mitchell Mine, processed at the Silver Bay plant, has received public attention with regard to potential releases of fibers formed from amphibole mineral crystals, a class of silicate minerals containing iron and magnesium such as those found with taconite ore on the east end of the Mesabi Iron Range in northeast Minnesota.  The Duluth Complex does not contact the Biwabik Iron Formation at the NorthMet deposit, but the Biwabik Iron Formation is presumed to be related to the Duluth Complex.  Amphibole minerals have been found in the Duluth Complex.

Northshore Mining’s Silver Bay processing plant was formerly operated by Reserve Mining Company.  In a landmark ruling in 1974 regarding the dumping of taconite tailings from the Silver Bay plant into Lake Superior, the United States District Court for the District of Minnesota found that evidence existed regarding the potential for exposure to amphibole mineral fibers to cause cancer and other health effects [United States. v. Reserve Mining Company, 380 F. Supp. 11, 17 (D. Minn. 1974)].  This led to the construction of a tailings basin in 1980.  As discussed below, amphibole mineral fibers incorporate asbestos,
 and non-asbestos amphibole fibers.  The court concluded that exposure to amphibole mineral fibers (regardless of whether the fibers are technically classified as asbestos or not), can produce some of the same health effects that can result from asbestos exposure, such as asbestosis, mesothelioma, or other cancers (described below).  Scientific work, including health effects, on the question of exposure to non-asbestos amphibole mineral fibers is still ongoing at the present time.

Regulatory definitions for classifying fibers vary.  The USEPA defines the dimensions of an asbestos fiber as a particle 5 micrometers (µm)
 in length or longer with an aspect ratio of at least 20:1 (USEPA 1993).  The National Institute for Occupational Safety and Health (NIOSH) defines an “occupational fiber” as a particle 5 µm in length or longer with an aspect ratio of at least 3:1 (NIOSH 1994).  The Minnesota Agencies define a Minnesota regulated fiber (MN-fiber) as an amphibole or chrysotile mineral particle with an aspect ratio of 3:1 or greater with no limit on length (MDH Methods 851 and 852).  This definition, which includes amphibole mineral fibers that can either be asbestos or non-asbestos, is consistent with the findings of United States v. Reserve Mining Company.

Asbestos Fibers.  Asbestos is made up of fiber bundles with two or more of the following features:

· Parallel fibers occurring in bundles

· Fiber bundles displaying splayed ends

· Matted masses of individual fibers

· Fibers showing curvature

Bundles have splaying ends and are extremely flexible.  When pressure is applied to an asbestos fiber, it bends much like a wire, rather than breaks.  These long, thin fibers, called “fibrils,” often less than 0.5 µm in width, can be easily separated from each other, which is one of the most important characteristics of asbestos (MSHA 2005).  The mean aspect ratio for fibers can range from 20:1 to 100:1 or higher for fibers longer than 5 µm.  Asbestos exposure has been identified as the cause of both malignant and non-malignant diseases.

The USEPA Integrated Risk Information System (IRIS) has classified asbestos as a Group A Human Carcinogen (USEPA 2008).  This classification means that there is sufficient human and animal carcinogenicity data to support the weight-of-evidence characterization of asbestos as a human carcinogen from the inhalation route of exposure.  The Group A classification is based on observations in occupationally-exposed workers of increased mortality and incidence of lung cancer, mesothelioma, and gastrointestinal cancer.  Evidence of carcinogenicity via the ingestion pathway was not supported in the animal studies reviewed for the USEPA IRIS classification in 1988 (USEPA 2008).  A review of the toxicological literature for asbestos was performed for the MnDNR (ERM 2009).  A brief description of potential human health effects from inhalation exposure to asbestos fibers, summarized from this toxicological literature review, follows.

Lung cancers caused by asbestos are mainly bronchial carcinomas and are indistinguishable from those caused by smoking or other agents (Doll and Peto 1985).  Carcinomas do not generally form until several years after the initial exposure.  Mesothelioma is a form of cancer almost always associated with a previous exposure to asbestos.  The cancer forms in the mesothelium, most commonly in the pleura, the outer lining of the lungs and chest cavity.  Symptoms take 15 to 50 years after exposure to appear and include shortness of breath and coughing.  There is no cure for human mesothelioma (Suzuki and Yuen 2002).

Asbestosis is a disease associated with occupational levels of exposure to asbestos (Atkinson, 2006).  Most patients with asbestosis suffer from shortness of breath and a dry cough (Mossman and Churg, 1998).  It is characterized by chronic inflammation of the parenchymal tissue of the lungs.  The increase of fibrous tissue reduces tissue elasticity and gas diffusion, which reduces oxygen transfer to the blood and removal of carbon dioxide.  Asbestosis appears to be associated with a high level of aggregate exposure, either a very high level over a short period or a low level for an extended period (Atkinson 2006).  The level of exposure seems to control the latency period between initial exposure and the development of disease.  Mossman and Churg (1998) indicate that asbestosis requires a threshold level of exposure; the lower the exposure, the longer it takes to reach the threshold.  Historically, asbestosis progresses even after workers are no longer exposed to asbestos dust (Atkinson 2006).

There are two groups of minerals that can crystallize as asbestos:  serpentine and amphibole.  Serpentine and amphibole minerals can have fibrous and nonfibrous structures.  While there are approximately 100 minerals that may contain asbestos fibers, there are six regulated types of asbestos.  The six regulated minerals and their associated mineral group are:

· Chrysotile (Serpentine)

· Crocidolite (Reibeckitte) (Amphibole)

· Amosite (Cummingtonite-grunerite) (Amphibole)
· Anthophyllite Asbestos (Amphibole)
· Tremolite Asbestos (Amphibole)
· Actinolite Asbestos (Amphibole)

Mineralogically, amphibole minerals are distinguished from each other by the amount of sodium, calcium, magnesium, and iron that they contain.  

A mineral can be analyzed for asbestos using a microscope.  Chrysotile asbestos is easily identified by microscopic analysis because of its distinct particle shape.  For amphiboles, the distinction between asbestos and non-asbestos fibers is much less clear.  Amphibole particles have a spectrum of shapes from blocky to prismatic to acicular to asbestiform.
  Amphiboles also break (or cleave) into smaller fragments when finely ground.  Long, thin cleavage fragments
 resemble asbestos fibers.  An analyst can compare amphibole particle shapes to asbestos reference materials and determine whether a sample is asbestiform with a fair degree of certainty.  However, unless a fiber bundle has splaying ends, it is impossible to determine if a single long, thin particle is an asbestos fiber or a cleavage fragment (USGS 2001, Berman and Crump 2003).  It is more difficult to classify individual fibers as asbestiform or cleavage fragments because individual fibers do not exhibit all the characteristics of a population.  Cleavage fragments tend to be roughly twice as thick as asbestos fibers (Addison and McConnell 2008).  The aspect ratio distributions (i.e., length-to-width ratio) of a population of cleavage fragments and a population of asbestos fibers can overlap.  This overlap means that some fibers may be classified as either cleavage fragments or asbestos fibers (Millette 2006).  The state of Minnesota does not distinguish cleavage fragments from other fibers if they meet the 3:1 aspect ratio.

Non-Asbestos Fibers.  The toxicological literature review prepared for the MDNR also discussed non-asbestos fibers.  A brief summary follows.

Palekar et al. (1979) found non-asbestiform particles to be cytotoxic (meaning toxic to cells); however, epidemiological studies have found limited potential for carcinogenesis from cleavage fragments.  Gamble and Gibbs (2008) provided a review of several epidemiological studies regarding exposure to cleavage fragments including several involving taconite miners.  They found that there was no statistically significant increase in either lung cancer or mesothelioma from exposure to taconite mining.  Ilgren (2004) reviewed animal and human studies and came to the same conclusion.  Additionally, Gylseth et al. (1981) performed a study in which non-asbestiform amphibole dust in the lungs of taconite miners was examined.  Whereas these researchers concluded that exposure to the miners constituted a minor carcinogenic risk, they could not exclude exposure to taconite as a contributing factor to the lung cancer found in the miners examined.  Asbestosis and mesothelioma latency periods of 15-50 years are not uncommon, creating uncertainties in the interpretation of studies performed to date.

The MDH is currently updating an epidemiological study of workers in Minnesota’s iron mining industry, as described in Section 4.6.5.2.

Potential for Exposure to Amphibole Mineral Fibers at Proposed Site

Northshore Mining’s Peter Mitchell Mine and Silver Bay processing plant has been associated with releases of amphibole mineral fibers to air and water.  PolyMet’s proposed mine is in close proximity to Northshore Mining’s existing mine.  Ore in intrusive rocks to be mined from the NorthMet deposit in the Duluth Complex is 700 million years younger than the taconite ore obtained from Peter Mitchell Mine in the Biwabik Iron Formation, and was formed under different conditions (Barr 2007d).

The Minnesota Environmental Quality Board (MEQB) has reported that the Duluth Complex contains minor amounts of amphibole minerals, but did not identify chrysotile as a mineral of concern (MEQB 1979).
  The MEQB (1979) identified that the concentration of asbestiform amphibole minerals in the Duluth Complex ore is expected to be low, “…less than 0.1 ppm by weight in the mineralized areas of the Duluth Complex…”  Composite samples using ore from the NorthMet deposit collected during flotation pilot plant studies in 2000 conducted for PolyMet (SGS 2004)2 provided results for amphibole and serpentine minerals representative of the MEQB (1979)2 conclusions.  Recognizing the differences between the NorthMet deposit versus the Biwabik Iron Formation, the MPCA, MDNR, and MDH requested that PolyMet provide additional information on fiber-related data for its mining and processing operations in the NorthMet deposit.

PolyMet conducted additional flotation pilot testing in July and August 2005.  Collected samples considered to be representative of the head feed, tailings, and flotation process water associated with processing ore from the NorthMet deposit were prepared for analysis by Transmission Electron Microscopy (TEM) by additional grinding of the ore and tailings samples with mortar and pestle to produce a very fine powder.  Stevenson (1978)2 states that the finer a material is ground, the higher the number of “fibers” identified by MDH counting rules (MDH Methods 851 and 852).  According to the laboratory conducting this analysis, this only affects fiber counts, not the identification of asbestiform fibers since asbestiform fibers have high tensile strength and flexibility (Barr 2007d).  The results of the July/August 2005 flotation pilot testing are summarized below:

· A small amount of amphibole minerals are likely to be associated with the processing of ore from the NorthMet deposit; approximately 9% of MN-fibers identified in the samples were characterized as amphibole and 91% were characterized as non-amphibole.

· One of the MN-fibers identified in the samples (or 0.2% of the MN-fibers) met the USEPA definition of an “asbestos fiber,” but it was a non-amphibole fiber. 

· No chrysotile fibers, the asbestos form of serpentine, were identified in the samples analyzed by TEM.

· The MN-fibers identified in the samples were predominately less than 2.5 µm in aerodynamic diameter (99.6% less than 2.5 µm), placing them in the fine fraction of particulate matter (PM2.5).

These data suggest a low probability of asbestos fiber generation from the proposed operations.  However, with the presence of amphibole minerals in the Duluth Complex and the presence, albeit low, of MN-regulated fibers from analysis of NorthMet deposit samples, the potential exists for the release of amphibole mineral fibers from the proposed operations, which could pose a potential public health risk of uncertain magnitude.  

4.6.5.2
Impact Criteria

As summarized in Section 4.6.5.1, there are many factors that contribute to carcinogenesis and disease from exposure to asbestos and non-asbestos fibers via inhalation.  The literature review prepared for the MDNR (ERM 2008) summarizes the results of many toxicological studies presenting varying conclusions as to the significance of fiber aspect ratios, fiber lengths, and cleavage fragments in the expression of human health effects.  However, in the case of amphibole cleavage fragments, the literature review suggests a minor carcinogenic risk though some researchers could not exclude exposure as a contributing factor to lung cancer.  In addition, the MDH is currently updating an epidemiological study of workers in Minnesota’s iron mining industry.  There have been 59 cases of mesothelioma documented among the 72,000 workers in the study (MDH 2008).  The University of Minnesota is leading a research effort that will lead to a greater understanding of taconite worker health issues, including an evaluation of which will look at the health of the workers and examination of samples of dust and iron ore in mines and particulate matter throughout the Iron Range.  

Although a risk assessment protocol for evaluating asbestos by type and dimensions has been developed for the USEPA by Berman and Crump (2003), it may never be formally adopted.  This model also does not consider fibers shorter than 10 micrometers in length.  To date, there is no accepted methodology for performing a formal health risk assessment for the quantitative assessment of human health impacts from airborne fibers emitted from the proposed operations.

However, amphibole minerals are present in the Duluth Complex and in close proximity to the NorthMet deposit.  Thus, there remains an uncertain level of potential health risk from airborne amphibole fibers for the Project.

4.6.5.3
Environmental Consequences

Proposed Action

Section 4.6.5.1 described a likelihood of exposures to airborne amphibole mineral fibers from the proposed mining and processing operations.  MN-fibers identified in samples collected from the 2005 flotation pilot testing of material representative of processing NorthMet deposit ore (Barr 2007d) were predominately less than 2.5 µm in aerodynamic diameter (99.6% less than 2.5 µm), placing them in the fine fraction of particulate matter (PM2.5).  A small fraction of these fibers were identified as amphibole (approximately 9%).  

Although not calculated from the flotation pilot testing data (Barr 2007d), the probability of amphibole mineral fibers released from the Project is not zero.  Potential airborne fibers could contain asbestos fibers, which have known health effects.  However, based on the samples analyzed from the NorthMet deposit (Barr 2007d) and from other data collected by the MEQB (1979) for the Duluth Complex, the probability of amphibole asbestos being released to air is very low.  Non-asbestos amphibole mineral fibers in these emissions have less well known health effects; however, these fibers are regulated as MN-fibers under the MPCA permits.  These fibers have been regulated by MPCA air and water permits at the Northshore Mining Company (formerly Reserve Mining Company) operation in Silver Bay since the Reserve decision. The MPCA and the MDH have emphasized additional control of fine particles to minimize potential exposure to amphibole mineral fibers.

PolyMet’s June 2007 Fibers Data Report (Barr 2007a) included an assessment of alternative control technologies for the proposed Plant Site operations.  These data were taken from a Best Available Control Technology (BACT)-like analysis for PM2.5 for the Plant Site prepared for PolyMet (Barr 2007c).  At the time that the BACT report was submitted (February 2007), PolyMet’s intention was to permit the project as a PSD major source, so the Plant Site would have been subject to BACT requirements for PM10.

Under the USEPA’s PSD regulations, BACT is defined at 40 CFR 52.21(b)(12) as:

“Best available control technology means an emissions limitation (including a visible emission standard) based on the maximum degree of reduction for each pollutant subject to regulation under Act which would be emitted from any proposed major stationary source or major modification which the Administrator, on a case-by-case basis, taking into account energy, environmental, and economic impacts and other costs, determines is achievable for such source or modification through application of production processes or available methods, systems, and techniques, including fuel cleaning or treatment or innovative fuel combustion techniques for control of such pollutant. In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR parts 60 and 61. If the Administrator determines that technological or economic limitations on the application of measurement methodology to a particular emissions unit would make the imposition of an emissions standard infeasible, a design, equipment, work practice, operational standard, or combination thereof, may be prescribed instead to satisfy the requirement for the application of best available control technology. Such standard shall, to the degree possible, set forth the emissions reduction achievable by implementation of such design, equipment, work practice or operation, and shall provide for compliance by means which achieve equivalent results.”

Since MN-fibers are predominately in the PM2.5 size range a PM2.5 BACT-like analysis for the proposed PolyMet operations was performed in accordance with the USEPA’s “top-down” approach (USEPA 1990), where control technologies are ranked in order of effectiveness, and starting with the most stringent technology, each are evaluated until a technology can not be ruled out on technological or economic grounds. At the time this review was conducted PM2.5 was not regulated under PSD and the project is not subject to PSD so BACT does not apply.  Rather the analysis was done to determine the best control for PM2.5 and thus for fibers.

The “top-down” BACT review found the option with dry baghouse controls on the crushing plant to be the most effective in controlling fine particulate matter emissions (PM2.5).  Baghouse controls are better than wet scrubbing at controlling the PM2.5 fraction on a particle count basis.  The BACT like analysis will be updated prior to the Final EIS to ensure baghouses are still the best control for PM2.5 at the crushing plant.  

In a September 2007 Supplemental Fibers Data Report (Barr 2007b), PolyMet incorporated project changes made in a July 2007 Supplemental Detailed Project Description (DPD) (Barr 2007g) to further reduce particulate matter and fugitive dust emissions from the Plant and Mine Sites, as well as additional changes related to particulate matter control and monitoring for amphibole MN-fibers following August 2007 discussions.  

PolyMet also submitted an updated control technology review in October 2007 (insert reference). In the time since the previous report, PolyMet had decided to propose permitting the project as a synthetic minor source with respect to PSD regulations. This means that BACT requirements do not apply. However, PolyMet agreed to install “BACT-like” pollution control equipment in the crushing plant for fine particulate matter. The control technology report includes the determination of BACT-like controls using the top-down BACT approach.

The main points related to potential amphibole MN-fiber emissions in the supplemental Fibers Data Report are summarized below:

· PolyMet has agreed to upgrade the particulate matter controls on crushing plant sources to baghouses.  This is the most stringent level of fine particulate matter control possible with current technology,.MN-fibers are predominately in the PM2.5 size range.  Baghouse controls achieve the highest degree of collection efficiency for PM2.5 particles.

· The Tailing Basin will be operated to minimize all fugitive particulate emissions by management to minimize exposed beach areas, and wind erosion fugitive dust by treatment of Tailings Basin roads, and inactive beach areas. The deposition of wet tailings will keep the active work area wet and prevent wind erosion. Capillary action near the pond edge is expected to keep the fines wet and minimize the potential for entrainment of the fines into the air.

· The potential for the release of amphibole mineral particles to the air at the Mine Site is low because the ore will not be crushed at the Mine Site and the unpaved road surfaces will be constructed of material that is not likely to contain amphibole minerals. PolyMet’s decision to use larger haul trucks at the Mine Site as well as the incorporation of an updated mine plan into the emission calculations has reduced the estimated fugitive particulate emissions, further reducing the potential for emissions of airborne amphibole mineral particles.

The modeled air concentrations presented earlier in Section 4.6.3 incorporated these project changes and emission control technology commitments.  The Tribal cooperating agencies’ position is in disagreement with this statement.  That analysis did not take into effect the full particulate emissions from the tailings basin.  

The operational and air pollution equipment controls agreed to by PolyMet represents the highest feasible level of fine particulate matter emissions control.  This coupled with the 5 miles to the closest residential community, Hoyt Lakes, provides additional protection for potential exposure to airborne amphibole mineral fibers.  To monitor the effectiveness of this protection, PolyMet has agreed to pre-construction and post-operation ambient monitoring for MN-fibers in the community of Hoyt Lakes.  The MPCA approved locating the monitor near the wastewater treatment plant in the southwest portion of Hoyt Lakes, near a residential area.  Pre-construction monitoring began on May 12, 2008. The PM2.5 modeling done to date has been preliminary and includes other sources including other mines.  The preliminary modeling shows that PM2.5 concentrations drop off in all directions except for the northeast direction which may be influenced from another mine source.

The baseline sample period will continue for a period of one year.  The monitor will run every 12 days to collect a 96-hour sample on a 47-millimeter filter to capture the airborne material.  Samples will be forwarded to the MDH for fiber analysis.  After initial startup of the PolyMet facility, the monitor will be run again for another one-year period using the same sample protocol as the baseline monitoring.  The measured baseline levels of airborne amphibole MN-fibers will be compared to the levels measured during the one-year operational monitoring period.

Alternatives

No Action

Since this alternative would add no new operations, potential new amphibole mineral fiber emissions would not occur.  Therefore, ambient fiber levels would be the same as those associated with existing conditions.

Mine Site Alternative 

As described in Section 4.6.3.2, the major difference between this alternative and the Proposed Action is the variation of haul traffic volumes for each year of the mining operations at the Mine Site.  Section 4.6.3.2 concludes that air dispersion modeling for the Project is representative of haul road fugitive dust impacts for this alternative. Therefore, this alternative is not expected to have significantly different amphibole mineral fiber impacts from the Proposed Action.

Tailings Basin Alternative 

This alternative involves the placement of wells and pumping equipment on the benches of the existing tailings basin, installation of a pipeline from the Tailings Basin to the Partridge River downstream from Colby Lake, and the addition of large boulders to the east end of the rock buttress to account for these additions. Although amphibole mineral fibers are not expected to be emitted directly from the boulders, slight increases in fibers may be generated during the loading of the boulders at the site due to rock breakage or disturbance of the LTV tailings. However, the mitigation measures (i.e., watering, soil stabilization, etc.) defined for the Proposed Action will also be used in this alternative to minimize any loss of fibers to the atmosphere. Therefore, the Tailings Basin alternative is not expected to have significantly different fiber impacts from the Project.

4.6.5.5
Mitigation and Monitoring Measures

The Project includes emission control technologies to minimize the potential impacts from amphibole mineral fibers; therefore, no additional mitigation measures are recommended.







� 	The term “asbestos” is not a mineralogical definition; it is a regulatory and commercial term designating mineral products that possess high tensile strength, ability to be separated into long, thin, flexible fibers, low thermal and electrical conductivity, high mechanical and chemical durability, and high heat resistance.  The fibers can be woven into various commercial products because of their flexibility.  Asbestos refers to the fibrous variety of several naturally occurring silicate minerals.


� 	A micrometer (µm) is one millionth (10-6) of a meter.


� 	Asbestiform refers to a specific type of mineral fibrosity in which crystal growth is primarily in one dimension and the crystals form as long, flexible fibers.  The fibers form in bundles and can be separated into smaller bundles and ultimately single fibers or fibrils.


� 	A cleavage fragment is a particle formed by comminution (i.e., crushing, grinding, or breaking) of minerals, often characterized by parallel sides.  In contrast to fibers from an asbestos mineral, elongated mineral fibers in a population of cleavage fragments are generally wider and shorter, have generally lower aspect ratios, and do not exhibit fibrillar bundling.


� 	References to MEQB (1979), SGS (2004), and Stevenson (1978) are as cited by Barr (2007d).
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