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1. INTRODUCTION

The proposed Rosemont Copper Company Project (Rosemont) is a new open pit copper mine that
will be located in the Santa Rita Mountains approximately 30 miles southeast of Tucson, Arizona in
Pima County (Figure 1.1). Rosemont submitted an application titled " Application for a Class Il Permit
Rosemont Copper Project Southeastern Arizona", to the Arizona Department of Environmental Quality
(ADEQ) on November 15, 2011. An amendment to this application was submitted on March 19, 2012.
This air impact analysis of emissions from the proposed facility is being submitted to support the
application. The objective of the modeling analysis is to demonstrate protection of the National
Ambient Air Quality Standards (NAAQS).

The air impact analysis presented herRosemontCGppbrased on
Company AERMOD Modeling Protocol to Asses Ambient Air Quality Impactsd  w h i ssshbmitted to

ADEQ on Dec 2, 2011. This protocol was developed following applicable portions of the ADEQ

guidance document: Air Dispersion Modeling Guidelines for Air Quality Permits, December 2004

(ADEQ Guidance) and the EPA Guideline on Air Quality Models (Guidelines, 40 CFR Part 51,

Appendix W, November 2005). Changes requested on May 18, 2012 by ADEQ to the protocol have

been incorporated into the modeling presented in this report. The remaining sections of this report

present the air dispersion modeling methodology and modeling results for the proposed Rosemont

facility.

1.1 Facility Description

The Rosemont project includes an open-pit mine and ore processing operations comprised of milling,
copper concentrating, copper leaching, and solvent extraction/electrowinning. No copper smelting is
included in the project, nor is any connection to any existing copper smelter under consideration. The
production schedule developed from mining sequence plans indicates a project operating life of
approximately 20-25 years using only proven and probable mineral reserves.

Peak mining rates of approximately 115,000,000 tons per year (tpy) of total material (ore and waste)
could be anticipated in Year 1. During this year of operation, however, operations would still be in the
development stages. Once full-scale operation has been achieved, maximum mining rates during
Years 2-10 are estimated by including a 20% capacity factor above the average mining capacity. For
Years 2-10 the maximum mining rate is expected to be approximately 110,000,000 tpy of total
material. Mining rates are expected to taper off during the remaining years of the project.

Mining of the ore will be through conventional open-pit mining techniques including drilling, blasting,
loading, hauling and unloading. Waste rock will be transported by haul truck to the waste rock
storage areas. Ore will be either transported by haul truck to the leach pad (oxide ore), or crushed
and loaded onto a conveyor for transport to the mill (sulfide ore). The copper and molybdenum
concentrates from the milling and flotation operations will be shipped off-site for further processing.
Oxide ore will be placed on the lined leach pad. Pregnant leach solution (PLS) from the pad will be
collected in a solution pond and then processed through the SX/EW plant. Copper cathodes
generated from the SX/EW plant will be transported off-site for further processing.

Rosemont AERMOD Modeling Report 1 JBR Environmental Consultants, Inc.



1.2 Site Description

Rosemont will be located in Pima County, approximately 30 miles southeast of Tucson, Arizona
(Arizona Geological Society 2007:11) as shown in . Regionally, the facility location is in the eastern
part of the Sonoran Desert sub-province of the Basin and Range physiographic province (Arizona
Geological Society 2007:26), near the boundary with the Mexican Highlands. The area is
characterized by northerly trending fault block mountains separated by broad, down-faulted valleys
(see Figures 1.1, 3.1 and 5.1) on the eastern slope of the Santa Rita Mountains, a range that
separates the Cienega Basin to the east from the Santa Cruz Basin to the west. The site is at an
elevation of approximately 5,350 feet with elevations in the project area range from 4,600 feet to
nearly 6,300 feet above mean sea level. Slope angles vary from less than 3 percent in drainage
bottoms to more than 100 percent on the rock faces of some mountain fronts.

Areas where mine activities take place, including the open pit, waste rock storage area, tailings area,
heap leach facility, plant site and ancillary facilities, and mine primary and secondary access roads
will be excluded from public access by fencing and signage. These areas will not be accessible to
the public and the boundaries will be formally and legally established through the EIS process.

1.3 Operational Changes Planned Since Prior Submittals

As described in the permit application amendment titled "Amendment to: Application for a Class I
Permit and Emission Inventory Information Rosemont Copper Project Southeastern Arizona",
Rosemont has re-evaluated its proposed operations and will be making the following changes that
affect particulate matter (PM) and gaseous emissions from the proposed facility:

1 Six of the haul trucks will have Tier 4 engines rather than Tier 2 engines

1 The entry road will be paved (a distance of 3.1 miles) as will access and main roads that are
not traveled by haul trucks

1 Changes to the lime systems, including slaking all lime in two lime slakers (controlled by a
scrubber) prior to distribution to various processes

1 Seven cartridge filter dust collectors will be installed in lieu of the six less-efficient wet
scrubbers, and a cartridge filter dust collector will be installed for the molybdenum dust
collector

The resulting change in the potential to emit (PTE) for PM less than 10 microns in diameter (PMy) for
fugitive, non-fugitive, and tailpipe emissions combined is a reduction of 52 tons per year (tpy) in
Year 5. For PM less than 2.5 microns in diameter (PM;s), the combined reduction in fugitive, non-
fugitive, and tailpipe emissions is 47 tpy. These numbers represent a 5% reduction of PMyo and a
25% reduction of PM, s emissions for fugitive, non-fugitive, and tailpipe emissions combined (based
on Year 5). Non-fugitive emissions of PMq and PM, s will be reduced by 42% and 81%, respectively
in Year 5. Details of the changes in emissions for each category for different project years are
provided in Appendix G. Facility-wide emissions of oxides of nitrogen (NO,) will be reduced by 70 tpy

Rosemont AERMOD Modeling Report 2 JBR Environmental Consultants, Inc.



and volatile organic compound (VOC) emissions will be reduced by 6 tpy in Year 5 with the planned
operational changes.

@ Rosemont Mine

©2006 Europa Technologies
Image ©2006 TerraMetrics

©12006]Navieq 2 (:OOSIQ

Pointer:31°49:10.14°> N 110°45'08.43" W elev 5205 ft Streamingi||||11]1]15100% Eye alt 2863 mi

Figure 1.1 General location map of Rosemont and surrounding area.
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2.  AIR QUALITY REGULATORY FRAMEWORK

2.1 Rosemont Area Air Quality Classifications

EPA classifies air quality r egi on smkiestaificoncenteationsai n me nt ¢

exceed the National Ambient Air Quality Standards (NAAQS). NAAQS are established separately for
each of the fi ¢ r i podutantaaid these NAAQS have been promulgated under Title 40 of the Code
of Federal Regulations (40 CFR) Part 50 (see http://www.epa.gov/air/criteria.html for more

information). Areasthatar e not nonattainment are ehavenetibeeriiat t ai

exceeded, or the area is deemed unclassifiable/attainment if insufficient data exists to make a
determination. Attainment status is based on the results of ambient air quality monitoring, typically
performed over a 3-year period.

The Rosemont area is classified as attainment or unclassifiable/attainment for particulate matter,
represented as both PMy, and PM less than 2.5 microns nominal aerodynamic diameter (PM,s), as
well as lead (Pb), carbon monoxide (CO), sulfur dioxide (SO,), nitrogen dioxide (NO,), and ozone (O3)
(see 40 CFR 881.303 for the promulgated attainment status of all areas in Arizona, or
http://www.epa.gov/oagps001/greenbk/ for maps identifying nonattainment areas throughout Arizona
and the United States). Each of the criteria pollutants may be directly emitted from a source, with the
exception of ozone, which is produced by a complex photochemical reaction of volatile organic
compounds (VOCs) and NOy in the lower atmosphere.

2.2 Source Designation

New stationary sources located in attainment areas are subject to air quality permitting under
Prevention of Significant Deterioration (PSD) as promulgated under 40 CFR Part 52 if the potential to
emit of PMyy, PM,s, NO,, SO,, or CO exceed 250 tpy. Rosemont is not a PSD source. (While
emissions of other pollutants also trigger PSD, the pollutants listed are of interest for the purposes of
this modeling protocol.) PSD permitting involves a number of requirements, one of which is an air

qguality i mpact analysis involving dispersion model

thresholds for all pollutants, so PSD does not apply. However, since the PSD program does provide
a long-standing, nationally-standardized framework for performing ambient air quality monitoring and
dispersion modeling, the PSD methodologies will generally be applied for the modeling at Rosemont
and have been applied for the ambient air quality monitoring. Since PSD does not apply to the
Rosemont project, strict adherence to the PSD rules is not a regulatory requirement. It is important to
note that while the PSD regulations provide a framework for ambient air quality monitoring and for
dispersion modeling, PSD only applies to sources with a potential to emit that is much greater than
those from the Rosemont project.

Based on the potential to emit (PTE) for all criteria pollutants, Rosemont will be categorized as a
synthetic minor stationary source. Emissions of hazardous air pollutants (HAPs) will not exceed the
major source thresholds of 10 tpy for a single HAP or 25 tpy for all HAPs combined, therefore
Rosemont will also be a minor source of HAP emissions. Since the PTE for all criteria pollutants will
be below 100 tpy and the facility will not be a major source of HAPs, Rosemont will not be subject to
Title V permitting. Consequently, the facility will operate under a Class Il Permit issued by the
Arizona Department of Environmental Quality (ADEQ). Ambient air quality monitoring and air

Rosemont AERMOD Modeling Report 4 JBR Environmental Consultants, Inc.
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dispersion modeling are not routinely required of Class Il sources. Since the PSD status of the

project was not yet determined ear | yirqualty mdniworingr oj ect 6
was initiated as if PSD would apply. To support the application process, and at the request of the

Forest Service to identify the potential impacts of emissions from Rosemont on air quality, this

dispersion modeling analysis was performed.

2.3 Area Classification

The Rosemont Project area is <classified as #Adattainn
classifiable/attainment for particulate matter less than 10 microns nominal aerodynamic diameter

(PMyg), particulate matter less than 2.5 microns nominal aerodynamic diameter (PM,s), carbon

monoxide (CO), sulfur dioxide (SO,), nitrogen dioxide (NO,), and ozone (Os) (see 40 CFR Part

81.303).

2.4 Baseline Area

The Rosemont Project will be located within the Pima Intrastate Air Quality Control Region (AQCR)
which encompasses Pima County. This AQCR represents the Abaselin
The Rosemont Project, however, will not be subject to PSD regulations.

2.5 Air Quality Regulatory Authority

Rosemont will be located within the Pima Intrastate Air Quality Control Region (AQCR) which
encompasses Pima County. The Pima County Department of Environmental Quality (PCDEQ)
permits and regulates most stationary sources of emissions located within their jurisdiction although
ADEQ retains original jurisdiction over some types of sources as provided in 849-402(B) of the
Arizona Revised Statutes (ARS). An application for an air quality permit was initially submitted to
PCDEQ. However, the existing Pima County State Implementation Plan is inconsistent with state law
in that it further grants jurisdiction of certain other sources (such as Rosemont) to ADEQ. As a result,
while state law would indicate that PDEQ is the appropriate air permitting authority for Rosemont, the
Pima County SIP requires otherwise. The PCDEQ has denied the issuance of an air quality permit
and Rosemont has therefore submitted an application for a Class Il air permit to ADEQ.

Rosemont AERMOD Modeling Report 5 JBR Environmental Consultants, Inc.



3. DISPERSION MODELING INPUT DATA AND DEFAULTS

The dispersion modeling was conducted using the PSD regulatory guideline dispersion model

developed by the EPA in conjunction with the American Meteorological Society (however, as

previously stated, Rosemont is not subject to PSD requirements). The model is called the AMS/EPA

Regulatory Model, or AERMOD. Evaluation of the maximum ambient air quality impacts from the

proposed Rosemont Project was conducted using the latest version of AERMOD (Us er 6s Gui de f c
the AMS/EPA Regulatory Model i AERMOD, U.S. Environmental Protection Agency, Office of Air

Quality Planning and Standards, Emissions, Monitoring, and Analysis Division, Research Triangle

Park, North Carolina, EPA-454/B-03-001, September 2004), version 12060. JBR Environmental

Consultants, Inc. (JBR) uses the commercial version of AERMOD from BEE-Line Software (P.O. Box

7348, Asheville, NC 28802, (828) 628-0636).

E P A Guideline on Air Quality Models addresses the regulatory application of air quality models for
assessing criteria pollutants under the Clean Air Act'. Appendix A of the Guideline identifies
AERMOD as the preferred model for a wide range of regulatory applications. The AERMOD
modeling system consists of one main program (AERMOD) and two pre-processors (AERMET and
AERMAP). The major purpose of AERMET is to calculate boundary layer parameters for use by
AERMOD. The major purpose of AERMAP is to calculate terrain heights and receptor grids for
AERMOD. Both AERMET and AERMAP require observational data to parameterize the growth and
structure of the atmospheric boundary layer. AERMOD uses terrain, boundary layer and source data
to model pollutant transport and dispersion for calculating temporally averaged air pollution
concentrations.

AERMOD's three models and required model inputs are as follows:

1) AERMET: calculates boundary layer parameters for input to AERMOD

a. Model inputs: wind speed; wind direction; cloud cover; ambient temperature;
morning sounding; albedo; surface roughness; Bowen ratio

b. Model outputs for AERMOD: wind speed; wind direction; ambient temperature;
lateral turbulence; vertical turbulence; sensible heat flux; friction velocity;
Monin-Obukhov Length

2) AERMAP: calculates terrain heights and receptor grids for input to AERMOD
a. Model inputs: DEM data [x,y,z]; design of receptor grid (pol., cart., disc.)
b. Model outputs for AERMOD: [x,y,z] and hill height scale for each receptor

3) AERMOD: calculates temporally-averaged air pollution concentrations at receptor
locations for comparison to the NAAQS

a. Model inputs: source parameters (from permit application); boundary layer
meteorology (from AERMET); receptor data (from AERMAP)

1ARevision to t heQuaktyMaodeast Adopton of m Peferred General Purpose (Flat and Complex Terrain)
Dispersion Model and Ot her Revi sions: Summary ( Fi nNovembeu2D0B))p.68218 e der al Regi s
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b. Model outputs: temporally averaged air pollutant concentrations
3.1 Recommended Regulatory Default Options

The following recommended regulatory default options for AERMOD as stated in the Guideline were
used for the model runs: stack-tip downwash, incorporation of the effects of elevated terrain, and
calms and missing data processing routines.

3.2 Missing Data Processing Routines

The missing data processing routines that are included in AERMOD allow the model to handle
missing meteorological data in the processing of short term averages. The model treats missing
meteorological data in the same way as the calms processing routine (i.e., it sets the concentration
values to zero for that hour and calculates the short term averages according to EPA's calms policy,
as set forth in the Guideline). Calms and missing values are tracked separately for the purpose of
flagging the short term averages. An average that includes a calm hour is flagged with a ‘c’, an
average that includes a missing hour is flagged with an 'm’, and an average that includes both calm
and missing hours is flagged with a 'b'. If the number of hours of missing meteorological data
exceeds 10 percent of the total number of hours for a given model run, a cautionary message is
written to the main output file, and the user is referred to Section 5.3.2 of On-site Meteorological
Program Guidance for Regulatory Modeling Applications (EPA, 1987).

3.3 Regional Topography

Rosemont will be located in the Santa Rita Mountains which trend northeast to southwest with
elevations ranging from 4,500 feet to over 6,000 feet (See Section 1.5). To the west of the mountain
range lies the broad Santa Cruz River Valley and to the east of the mountains lies a smaller valley
bisected by Cienega Creek.

3.4 Rural/Urban Classification

For modeling purposes, the rural/urban classification of an area is determined by either the
dominance of a specific land use or by population data in the study area. Generally, if the sum of
heavy industrial, light-moderate industrial, commercial, and compact residential (single and multiple
family) land uses within a three kilometer radius from the facility are greater than 50%, the area is
classified as urban. Conversely, if the sum of common residential, estate residential, metropolitan
natural, agricultural rural, undeveloped (grasses), undeveloped (heavily wooded) and water surfaces
land uses within a three kilometer radius from the facility are greater than 50%, the area is classified
as rural. Alternatively, if the population is greater than 750 persons per km?, the area is also
classified as urban.

As shown in the aerial photograph and the topographic map in Figures 1.1 and 3.1, rural land use in
the area surrounding the proposed Rosemont Project is much greater than 50%. Thus, the rural
classification was used in the modeling.
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3.5 Regional Climatology

The climate of the Rosemont area is semi-arid with precipitation varying with elevation and season.
The 30-year normal (1971 to 2000) annual average precipitation for the Santa Rita Experimental
Range station is 23.41 inches (Western Regional Climate Center). Over this 30-year period, nearly
half of the precipitation occurred in the months associated with the Arizona monsoon season
comprised of July, August and September. The least amount of precipitation occurred during the
months of April, May and June.

Temperatures regionally are moderate to extreme with maximums and minimums also varying with
elevation. The 30-year normal average monthly maximum temperatures at the Santa Rita
Experimental Range station ranged from a low of 60.4°F in January to a high of 93.3°F in June.
Average monthly minimum temperatures ranged from a low of 37.5°F in December and January to a
high of 66.8°F in July.

On-site meteorological monitoring was performed to obtain site-specific temperature and wind data as
described in further detail in Section 3.6.

3.6 Meteorological Monitoring for On-Site Data

On-site meteorological monitoring was initiated by Rosemont in April 2006 and is continuing to date.

Complete quarterly data summary and semi-annual audit reports have been submitted to the ADEQ

since the monitoring began. Detailed results of the monitoring program can be found in these

quarterly reports. On-si t e monitoring was per f or mieteordlogicalac cor da
Monitoring Guidance for Regulatory Modeling Applications.

The modeling was based upon the on-site weather observations from the Rosemont monitoring site,
which is located at the center of the proposed open pit at an elevation of 5,350 feet as shown in
Figure 5.1 . Parameters measured at the Rosemont monitoring site include ambient temperature at
2 meters, differential temperature between 2 and 10 meters, and wind speed and wind direction at 10
meters. The moni toring site was ®bteowlegical Manitoting Guidarge f&rP A6 s
Regulatory Modeling Applications (EPA-454/R-99-005, February 2000). A monitoring protocol
entitled Monitoring Protocol and Quality Assurance Project Plan for Conducting Ambient PMy, and
Meteorological Monitoring for the Proposed Rosemont Copper Mine Pima County, Arizona (July 1,
2006) (Monitoring Protocol and QAAP) was submitted to ADEQ and is available at
http://www.rosemonteis.us/documents/013220.  Quarterly reports of the  meteorological
measurements were subsequently submitted to ADEQ.

As stated above, monitoring began in April 2006 and is on-going. The database, however, is not
continuous as data between December 2006 and February 2007 were lost due to a data logger
malfunction (see quarterly and audit reports submitted to ADEQ). The modeling was conducted
based upon 3 full years of on-site data, with missing data periods filled in with data from other years
for the same time period. Wind roses for the data collected in 2006-2007, 2007-2008 and 2008-2009
are presented in Figures 3.2 through 3.4, respectively. The year-to-year consistency in the wind data
indicates that meteorological data collection was consistent. The missing data for December 2006 to
February 2007 was filled in with data for the same period from the next year.
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3.7 Meteorological Data Processing for AERMOD

Meteorological data was combined into AERMOD-ready surface and upper air input files using
AERMET. As a regulatory component of the AERMOD modeling system, the AERMET program
serves as the meteorological preprocessor for AERMOD. AERMET is designed to combine and
guality control on-site and NWS surface and upper air data for use by AERMOD.

3.8 Sky Cover Data

AERMOD requires parameters for determining boundary layer conditions which include opaque sky
cover (or total sky cover). The Rosemont on-site surface measurements do not include sky cover
data. Per EPAOGS A E R MEthe conaurrahtasky eoyer data for the on-site surface
meteorological data was obtained from the nearest NWS site, the Tucson Airport (WBAN 23160).

3.9 Upper Air and Surface Meteorological Data

AERMOD also requires upper air data. Only two upper air sites are available for Arizona, Tucson and
Flagstaff. The only other nearby upper air data is at Santa Rita, New Mexico, which is approximately
150 miles away from the Rosemont site. Thus, upper air data concurrent with the on-site surface
meteorological data was obtained from the NWS Tucson Airport station (WBAN 23160), which is the
closest NWS station.

3.10 Surface Characteristics

Surface conditions at the measurement site, referred to as the surface characteristics, influence the
boundary layer parameter estimates generated by AERMOD. Obstacles to the wind flow, the amount
of moisture at the surface, and reflectivity of the surface all affect the boundary layer estimates.
These influences are quantified through the surface albedo, Bowen ratio and roughness length, and
are introduced into AERMOD through the files generated by AERMET.

The albedo is the fraction of total incident solar radiation reflected by the surface back to space
without absorption. Typical values range from 0.1 for thick deciduous forests to 0.90 for fresh snow.
The daytime Bowen ratio, an indicator of surface moisture, is the ratio of the sensible heat flux to the
latent heat flux and is used for determining planetary boundary layer parameters for convective
conditions. While the diurnal variation of the Bowen ratio may be significant, the Bowen ratio usually
attains a fairly constant value during the day. Midday values of the Bowen ratio range from 0.1 over
water to 10.0 over desert. The surface roughness length is related to the height of obstacles to the
wind flow and is, in principle, the height at which the mean horizontal wind speed is zero. Values
range from less than 0.001 m over a calm water surface to 1 m or more over a forest or urban area.
The values for surface albedo, Bowen ratio and roughness length can be entered into the AERMET
preprocessor based on frequency and sector. The frequency defines how often these characteristics
change, or alternatively, the period of time over which these characteristics remain constant.

The frequency defines how often these characteristics change, or alternatively, the period of time
over which these characteristics remain constant. The frequency can be annual, seasonal (winter
[December, January, February], spring [March, April, May], summer [June, July, August], fall
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[September, October, November]), or monthly, corresponding to 1, 4, or 12 periods, respectively.
Sectors refer to the number of non-overlapping sectors into which the 360° compass is divided.

A minimum of 1 and a maximum of 12 sectors can be specified (i.e., 1 sector of 360°, up to 12 non-
overlapping sectors of 30°). Thus, AERMET allows the values for surface albedo, Bowen ratio and
roughness length to be entered annually, seasonally or monthly for each sector, the number of which
can range between 1 and 12. As shown in the Monitoring Protocol and QAAP, the area surrounding
the proposed Rosemont Project is undeveloped, pinyon-juniper mountainous terrain in all directions.
Consequently, surface characteristics will be entered for a single sector.

The EPA has developed a computer program called AERSURFACE to aid users in obtaining realistic
and reproducible surface characteristic values for the albedo, Bowen ratio, and surface roughness
length for input to AERMET. The program uses publicly available national land cover datasets and
look-up tables of surface characteristics that vary by land cover type and season. Land cover data
(not partitioned) from the USGS NLCD92 was used for the modeling as recommended by the
AERSURFACE user guide (http://www.epa.qgov/ttn/scram/7thconf/aermod/aersurface userguide.pdf).

The surface characteristics that were used in the modeling were entered on a seasonal basis and are
listed in Table 3.1. The values listed in Table 3.1 were generated by AERSURFACE.

Table 3.1 Surface Characteristics Proposed for Use in the AERMOD Modeling

Surface . i
Characteristic’ Spring Summer Autumn Winter
Albedo 0.25 0.25 0.25 0.25
Bowen Ratio 2.88 3.76 5.70 5.70
Surface 0.153 0.153 0.153 0.152
Roughness

* Generated by AERSURFACE, dated 0809
1 Center UTM Easting (meters): 522896.0; Center UTM Northing (meters): 3521802.0; UTM Zone: 12,
Datum: NAD83
Study radius (km) for surface roughness: 1.0
Airport? N, Continuous snow cover? N
Surface moisture? Average, Arid region? Y, Month/Season assignments? Default
Late autumn after frost and harvest, or winter with no snow: 12 1 2
Winter with continuous snow on the ground: 0
Transitional spring (partial green coverage, short annuals): 34 5
Midsummer with lush vegetation: 6 7 8; Autumn with un-harvested cropland: 9 10 11

=4 =a =8 =8 - A —n
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Figure 3.1 Topographic Map Showing Location of the PM;q and Meteorological
Monitoring Sites.
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