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Glossary of Terms

Ambient Air Quality Standards

AMS/EPA Regulatory Model (AERMOD) Terrain Preprocessor
AMS/EPA Regulatory Model (AERMOD) Meteorological Preprocessor
AMS/EPA Regulatory Model

Ambient pollutant concentrations due to natural sources, nearby
sources other than the one(s) currently under consideration and
unidentified sources.

Building Profile Input Program with PRIME Algorithm

Carbon Monoxide

Land Use/Land Classification

A quantitative or mathematical representation or simulation that
attempts to describe the characteristics or relationships of physical
events.

National Environment and Planning Agency

Nitrogen Dioxide

Particulate Matter with and Aerodynamic Diameter <10 .tm

A location at which ambient air Quality is measured or estimated.
The impacts of sources on ambient air quality are deemed significant
when the increment in the predicted average concentration of SO,
TSP, PM-10, or NO; is greater than an annual average of 20 ;.g/m? or
a 24-hour average of 80 ;¢g/m*®and when such predictions are made
using an approved air dispersion model.

Special Mining Lease

Sulphur Dioxide

Total Suspended Particulate

The Universal Transverse Mercator system is a widely used plane
coordinate system for the earth.
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1.0 INTRODUCTION

Noranda Jamaica Bauxite Partners II (Noranda) is proposing to expand its mining
lease into an area identified as SML 173. Noranda is evaluating the impacts to the
ambient air resulting from proposed mining operations in SML 173. Modeling was

conducted per the procedures specified in the Natural Resources Conservation Authority

Ambient Air Quality Guideline Document (National Environment and Planning Agency,

November 2006).

2.0 COMPUTER MODEL

The most recent release of AERMOD (19191) was used to determine the maximum
concentration of nitrogen dioxide (NO;), carbon monoxide (CO), sulphur dioxide (S0.),
particular matter with an aerodynamic diameter of less than 10 microns (PM-10), and

total suspended particulate (TSP) at each receptor location.

3.0 METEOROLOGICAL DATA

The AERMOD modeling used on-site surface meteorological data from a Noranda
weather station located at Water Valley in conjunction with meteorological data

consisting of surface observations from Montego Bay and upper air data from Kingston,



as recommended by the NEPA Modeling Guidelines. The modeling used meteorological
data processed with AERMET using surface characteristics determined using a Land
Use/Land Classification (LULC) analysis for the surrounding area for input to AERMET
(19191). The LULC Analysis has been previously provided to NEPA in the modeling report
submitted in 2013 and 2019. The temporal resolution of surface characteristic outputs
were defined as annual. The modeling used meteorological data from Calendar Years 2011
and 2016 through 2019. Data from 2012 through 2015 contains significant gaps in the

upper air data, and 2011 was the first year prior to 2016 with usable data.

4.0 CONTROL PARAMETERS

The AERMOD model was run using DEFAULT options. Analysis of the LULC

indicated that use of the rural regime was appropriate.

5.0 EMISSION SOURCES

Emissions from various source types were modeled. The source types included
controlled transfer loading operations, combustion sources, and fugitive emissions from
storage piles and roads. Emissions from controlled transfer loading operations were
typically modeled as point sources. Emissions from fugitive emissions were modeled as

area sources. Pseudo point sources (e.g., sources with a horizontal discharge) were



modeled with a 0.001 meter/sec vertical velocity, and a diameter of one meter. The actual
stack height was used for pseudo point sources.

The Noranda Discovery Bay bauxite drying facility is at its nearest approximately
7.6 kilometers to the north of SML 173. Given this distance and the results of ambient air
modeling for the drying facility submitted with the facility’s licence renewal application in
2019, emissions from the drying plant would not be expected to significantly impact
ambient concentrations in SML 173. However, Noranda desires to provide as complete a
characterization of its impacts in SML 173 and has elected to include all emissions
associated with Noranda operations in the modeling to ensure as complete an evaluation
as possible.

The mining locations in SML 173 are temporal. Therefore, three scenarios were
modeled based on projected mining activities — 2020-2024, 2025-2029, and 2030-2033.
The mining locations are shown in Figure 1in the appendix, and locations modeled are
shown on the figures for each period.

Complete source inventories, including physical characteristics, stack parameters
and emission rates for all emission sources included in the modeling are provided as

Tables 1-0, 2-0, and 3-0 at the beginning of each appendix.



6.0 EMISSIONS

Tables 1-0, 2-0, and 3-0 at the beginning of each appendix contain the emission
rates for all sources at the facility. In practically all situations, in order to over predict
rather than run the risk of under predicting actual emissions - worst case emissions were
assumed. As all sources do not operate simultaneously in some cases (e.g., only one
boiler is operated at a time), the worst case operating scenario was modeled. The annual
emission rates in g/s were used for runs for the annual averaging period and for sources
operating intermittently. Maximum hourly rates in g/s were used for averaging periods

less than annual.

7.0 BUILDING DOWNWASH

Several structures have been identified at the facility as capable of causing
downwash effects. These structures and the various source points were used in the most
recent release of the Building Profile Input Program (BPIP), including the PRIME
algorithm (04274), to calculate the building characteristics for the AERMOD model. There
are no sources having stacks in excess of 65 meters in height. A plot plan of the facility
showing the location of these structures was previously provided to NEPA in the
modeling report submitted in 2013 and 2019. Details of building lengths, widths, and

heights are contained in the BPIP-PRIME input and output files provided with that report.



It is assumed that, due to the remote nature of the ore body sites, no structures capable

of causing downwash would affect any operations at any mining site.

8.0 TERRAIN
AERMAP (18081) was used to calculate the base elevation for all modeled sources,

buildings and receptors.

9.0 RECEPTOR LOCATIONS

A receptor grid with a 100-meter spacing was used in the areas being evaluated.

10.0 MODELING RESULTS

The ambient air quality standards (AAQS) for Jamaica and default background

concentrations for pollutants are specified in the Natural Resources Conservation

Authority Ambient Air Quality Guideline Document (National Environment and Planning

Agency, November 2006). The ambient air quality standards (AAQS) and default
background concentrations are provided in Table 1in the appendix.

10.1 2020-2024 Mining Locations

Tables 1-1 through 1-50 and Figures 1-1 through 1-50 in Appendix 1 show the locations of
the 10 highest model concentrations for all pollutants. In general, modeled

concentrations were largely influenced by operations at the Tobolski and Water Valley rail



operational sites, which are where most sources are located. No exceedances of the
ambient air standards were modeled for any averaging period for NO,, CO, or SO, with all
concentrations of NO; and CO outside of ore body mining locations being less than 75% of
the respective ambient air standards. Concentrations in excess of 75% of the ambient air
standard for the 1-hour averaging period for SO, were modeled. Concentrations at these
receptors are driven by existing operations at the Tobolski and Water Valley rail
operations as demonstrated by the consistent concentrations found at the receptors
during the three operational scenarios modeled. For example, at the receptor located at
2456000 mE and 2032000 mN, the concentration modeled in 2011 for the 2020-2025
operating scenario was 590.74 ;.g/m?*. For the 2025-2029 operating scenario, an identical
modeled concentration of 590.74 ;.g/m? was modeled for the same receptor and same
year. For the 2030-2033 operating scenario, a modeled concentration of 590.79 ;.g/m?
was modeled for the same receptor and same year, representing less than a 0.01%
difference. This indicates that the location of the mining sites does not significantly affect
the concentrations at these receptors. The maximum concentration modeled at any
receptor in the mining areas for the same year and operating scenarios was
approximately 250 ztg/m?3, with the maximum contribution from the mining operations
being approximately 200 1tg/m?in an ore body mining location itself, which is well below

the ambient air standard of 700 z.g/m?.



When using default background concentrations, modeling for PM-10 and TSP
produced a number of receptors with concentrations in excess of their respective ambient
air standards (see Tables 1-31 through 1-50 and Figures 1-31 through 1-50). However, all
of these receptors are located in ore body mining locations, areas which would not be
considered ambient air. Analysis of the areas show that these concentrations are due
primarily to the proximity of the emission sources at the site, and concentrations drop off
well below the ambient air standards within less than 100 meters in any direction. The
table below provides an example and shows that the impacts at the ore body mining
locations are extremely localized, and impacts outside of these locations are well less
than 10% of the concentration in the ore body mining site and well below the ambient air
standard. Impacts elsewhere in SML 173 are well below the ambient air standards, and
modeled concentrations are generally consistent with ambient air monitoring data

collected by Noranda elsewhere in the existing operating site.



TSP and PM-10 Concentrations in Areas Surrounding Ore Body Mining Sites
2020-2024 Operating Scenario

Year UT™M Pollutant | Averaging Modeled Maximum % of
Period Concentration | Concentration | AAQS
/1g/m?3 at 100 m
mE mN Distance
1g/m?
2011 | 242900 | 2028900 TSP Annual 277.00 17.01 61.7
24-hr 956.33 25.15 26.1
PM-10 Annual 110.56 5.39 50.8
24-hr 507.08 18.08 18.1
2016 | 242900 | 2028900 TSP Annual 295.30 15.72 59.5
24-hr 1238.41 33.6 31.8
PM-10 Annual 118.33 515 50.3
24-hr 655.03 20.67 19.8
2017 | 242900 | 2028900 TSP Annual 298.81 17.49 62.5
24-hr 1328.40 28.10 28.1
PM-10 Annual 119.50 5.59 512
24-hr 702.97 17.34 17.6
2018 | 242900 | 2028900 TSP Annual 286.57 15.31 58.9
24-hr 948.68 33.73 31.8
PM-10 Annual 115.09 512 50.2
24-hr 501.47 18.98 18.7
2019 | 242900 | 2028900 TSP Annual 279.83 17.21 62.0
24-hr 1649.20 47.21 40.8
PM-10 Annual 112.26 573 515
24-hr 872.59 28.77 25.2

10.2 2025-2029 Mining Locations

Tables 2-1 through 2-50 and Figures 2-1 through 2-50 in Appendix 2 show the locations of
the 10 highest model concentrations for all pollutants. In general, modeled
concentrations were largely influenced by operations at the Tobolski and Water Valley rail

operational sites, which are where most sources are located. No exceedances of the




ambient air standards were modeled for any averaging period for CO or SO, with all
concentrations of NO; and CO outside of ore body mining locations being less than 75% of
the respective ambient air standards. Concentrations in excess of 75% of the ambient air
standard for the 1-hour averaging period for SO, were modeled. As discussed in the 2020-
2024 operating scenario section, these concentrations are driven by existing operations,
and proposed operations in SML 173 do not have a significant impact on these
concentrations.

Modeling for NO, in 2018 and 2019 produced a single receptor with a concentration
in excess of the ambient air standard. (Tables 2-4 through 2-5 and Figures 2-4 through 2-
5). However, this receptor is located in an ore body mining location, an area which would
not be considered ambient air. Analysis of the area shows that these concentrations are
due primarily to the proximity of the emission sources at the site, and concentrations
drop off well below the ambient air standards within less than 100 meters in any
direction. The table below provides an example and shows that the impacts at the ore
body mining locations are extremely localized, and impacts outside of these locations are
well less than 30% of the concentration in the ore body mining site and well below the
ambient air standard. Impacts elsewhere in SML 173 outside of other ore body mining
locations are well below the ambient air standards. Any impacts would be small and

generally short-lived due to the temporal nature of the mining operations.



NO; Concentrations in Areas Surrounding Ore Body Mining Sites
2025-2029 Operating Scenario

Year UTM Pollutant | Averaging Modeled Maximum % of
Period Concentration | Concentration | AAQS
/1g/m? at 100 m
mE mN Distance
1g/m?
2018 | 242500 | 2031900 NO: Annual 102.84 31.70 31.70
2019 | 242500 | 2031900 NO: Annual 124.05 33.77 33.77

When using default background concentrations, modeling for PM-10 and TSP
produced a number of receptors with concentrations in excess of their respective ambient
air standards (see Tables 2-31 through 2-50 and Figures 2-31 through 1-50). However, all
of these receptors are located in ore body mining locations, areas which would not be
considered ambient air. Analysis of the areas show that these concentrations are due
solely to the proximity of the emission sources at the site, and concentrations drop off
well below the ambient air standards within less than 100 meters in any direction.
Impacts elsewhere in SML 173 are well below the ambient air standards, and modeled
concentrations are generally consistent with ambient air monitoring data collected by
Noranda elsewhere in the existing operating site. The table below provides an example
and shows that the impacts at the ore body mining locations are extremely localized, and
impacts outside of these locations are typically less than 10% of the concentration in the
ore body mining site and well below the ambient air standard. Impacts elsewhere in SML

173 are well below the ambient air standards, and modeled concentrations are generally
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consistent with ambient air monitoring data collected by Noranda elsewhere in the

existing operating site.

TSP and PM-10 Concentrations in Areas Surrounding Ore Body Mining Sites

2025-2029 Operating Scenario

Year UT™M Pollutant | Averaging Modeled Maximum % of
Period Concentration | Concentration | AAQS

/1g/m?3 at 100 m

mE mN Distance

jg/m?
2011 | 243300 | 2024000 TSP Annual 278.45 14.44 57.4
24-hr 905.13 31.60 30.4
PM-10 Annual 112.1 4.14 48.3
24-hr 477.99 31.20 26.8
2016 | 243300 | 2024000 TSP Annual 229.41 16.27 60.5
24-hr 803.05 4531 39.5
PM-10 Annual 92.02 4.63 493
24-hr 424.30 45.00 36.0
2017 | 243300 | 2024000 TSP Annual 243.59 16.84 61.4
24-hr 1058.15 45.03 39.4
PM-10 Annual 97.75 474 49.5
24-hr 558.45 44.65 35.8
2018 | 243300 | 2024000 TSP Annual 215.82 16.72 61.2
24-hr 675.88 59.08 48.7
PM-10 Annual 86.81 4.70 49.4
24-hr 357.08 58.91 453
2019 | 243300 | 2024000 TSP Annual 224.88 14.94 58.2
24-hr 1125.57 53.39 449
PM-10 Annual 90.59 4.36 28.7
24-hr 594.19 53.19 41.5

10.3 2030-2033 Mining Locations

Tables 3-1 through 3-50 and Figures 3-1 through 3-50 in Appendix 3 show the locations of

the 10 highest model concentrations for all pollutants. In general, modeled
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concentrations were largely influenced by operations at the Tobolski and Water Valley rail
operational sites, which are where most sources are located. No exceedances of the
ambient air standards were modeled for any averaging period for NO,, CO, or SO, with all
concentrations of NO; and CO outside of ore body mining locations being less than 75% of
the respective ambient air standards. Concentrations in excess of 75% of the ambient air
standard for the 1-hour averaging period for SO, were modeled. As discussed in the 2020-
2024 operating scenario section, these concentrations are driven by existing operations,
and proposed operations in SML 173 do not have a significant impact on these
concentrations.

When using default background concentrations, modeling for PM-10 in 2016, 2017,
and 2019 for the 24-hour averaging period produced a single receptor with a
concentration in excess of the ambient air standard. (Tables 3-37 through 2-38 and 2-40
and Figures 3-37 through 3-38 and 2-40). However, this receptor is located in an ore
body mining location, an area which would not be considered ambient air. Analysis of the
area shows that these concentrations are due primarily to the proximity of the emission
sources at the site, and concentrations drop off well below the ambient air standards
within less than 100 meters in any direction. The table below provides an example and
shows that the impacts at the ore body mining locations are extremely localized, and
impacts outside of these locations are less than 15% of the concentration in the ore body

mining site and well below the ambient air standard. Impacts elsewhere in SML 173

12



outside of other ore body mining locations are well below the ambient air standards. Any
impacts would be small and generally short-lived due to the temporal nature of the
mining operations. There are fewer receptors at mining sites showed potential
exceedances during this time period, which is expected due to the greater distance

between the mining sites and rail operations and lower influence of the rail operations on

the modeled concentration at the mine sites.

PM-10 Concentrations in Areas Surrounding Ore Body Mining Sites
2030-2033 Operating Scenario

Year UTM Pollutant | Averaging Modeled Maximum % of
Period Concentration | Concentration | AAQS

/1g/m? at 100 m

mE mN Distance

1g/m?
2016 | 235600 | 2030300 | PM-10 24-hr 160.84 18.04 18.0
2017 | 235600 | 2030300 | PM-10 24-hr 149.18 13.68 15.1
2019 | 235600 | 2030300 | PM-10 24-hr 190.43 25.99 23.3

When using default background concentrations, modeling for TSP produced a
number of receptors with concentrations in excess of their respective ambient air
standards (see Tables 3-41 through 3-50 and Figures 3-41 through 3-50). However, all of
these receptors are located in ore body mining locations, areas which would not be
considered ambient air. Analysis of the areas show that these concentrations are due
primarily to the proximity of the emission sources at the site, and concentrations drop off
well below the ambient air standards within less than 100 meters in any direction. The

table below provides an example and shows that the impacts at the ore body mining
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locations are extremely localized, and impacts outside of these locations are well less
than 10% of the concentration in the ore body mining site and well below the ambient air
standard. Impacts elsewhere in SML 173 are well below the ambient air standards, and
modeled concentrations are generally consistent with ambient air monitoring data
collected by Noranda elsewhere in the existing operating site.

TSP Concentrations in Areas Surround Ore Body Mining Sites
2030-2033 Operating Scenario

Year UT™M Pollutant | Averaging Modeled Maximum % of
Period Concentration | Concentration | AAQS

/1g/m?3 at 100 m

mE mN Distance

j1g/m?
2011 | 235600 | 2030300 TSP Annual 58.65 8.37 47.3
24-hr 216.56 24.31 322
2016 | 235600 | 2030300 TSP Annual 62.94 10.20 50.3
24-hr 304.35 32.05 30.7
2017 | 235600 | 2030300 TSP Annual 63.98 10.62 51.0
24-hr 282.15 24.15 25.4
2018 | 235600 | 2030300 TSP Annual 61.06 10.69 512
24-hr 226.68 35.52 33.0
2019 | 239900 | 2028900 TSP Annual 62.56 12.80 54.7
235600 | 2030300 24-hr 360.66 46.98 40.7

11.00 SUMMARY

No receptors in ambient air showed concentrations in excess of the Jamaican
Ambient Air Quality Standards (AAQS) for NO;, CO, SO, PM-10, and TSP in the proposed

mining area identified as SML 173. As demonstrated for SO, impacts in the area for NO,,
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CO, and SO; are primarily influenced by existing operations at the Water Valley and
Tobolski rail operations, and with the exception of areas in the ore body mining sites,
concentrations would generally change less than 1% from those currently existing. While
concentrations of TSP and PM-10 are influenced by the existing operations at the Water
Valley and Tobolski rail operations, concentrations at the ore body mining sites produce
localized high concentrations that decline by at least 80% within 100 meters, and the
additional activities in SML 173 would result in ambient concentrations at a maximum of
50-60% of the ambient air standards, including background concentrations, at locations

outside of the ore body mining sites.
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TABLE 1
JAMAICA AMBIENT AIR QUALITY STANDARDS

Pollutant Averaging | Standard (Maximum | Default Background
Time Concentration) Concentration
pg/m3 j1g/m?
Total Suspended Particulate Annual 60 20
Matter (TSP) 24-hr 150 14
PM-10 Annual 50 20
24-hr 150 9
Sulphur Dioxide (S0.) Annual 80 0
24-hr 365 0
1-hr 700 0
Carbon Monoxide (CO) 8-hr 10,000 0
1-hr 40,000 0
Nitrogen Dioxide (NO.) Annual 100 0
TABLE 2

SIGNIFICANT AIR QUALITY IMPACT LEVELS

Pollutant Averaging | Significant Impact Level
Time /g/m?
Nitrogen Dioxide (NO.) Annual 20
PM-10 Annual 20
24-hr 80
Sulphur Dioxide (S0;) Annual 20
24-hr 80
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2020-2024 Mining Locations




























































































































































































































































































































































Appendix 2
2025-2029 Mining Locations




























































































































































































































































































































































Appendix 3
2030-2033 Mining Locations






















































































































































































































































































































































Table 3-50
2030-2033 TSP 24-hr Modeling Summary (2019)

Pollutant JAAQS Year Max. Off-Site Conc.
UTM Julian Modeled Default Total Above Above Comments Associated
Date Conc. |Background|Concentration| Standard 75% of Runstream
ug/m® mE mE ug/m® ug/m® ug/m® > AAS? JAAQS? File
TSP 150.00 2019 235600 2030300 | 19121224 | 360.66 14.00 374.66 Yes Yes Located in ore body mine site 19tsp24.inp
(24-hr) 239900 2028900 | 19102824 | 172.60 186.60 Yes Yes Located in ore body mine site
235100 2029000 [ 19102824 [ 166.95 180.95 Yes Yes Located in ore body mine site
238500 2025300 | 19122124 | 103.82 117.82 No Yes Located in ore body mine site
239000 2027500 [ 19121224 [ 101.12 115.12 No Yes Located in ore body mine site
235800 2027200 | 19091824 99.86 113.86 No Yes Located in ore body mine site
237700 2032700 | 19100224 97.66 111.66 No No Located in ore body mine site
243100 2025000 | 19112724 72.30 86.30 No No Located in ore body mine site
240700 2030300 | 19102824 65.93 79.93 No No
239400 2031400 | 19072024 64.51 78.51 No No Located in ore body mine site
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