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1. INTRODUCTION 

The planned Rosemont Copper Project (RCP) is an open-pit copper mining, milling, leaching, and 
solvent extraction/electrowinning facility located approximately 30 miles southeast of Tucson, west of 
State Highway 83, within Pima County in southeastern Arizona.  The facility is anticipated to have a 
project operating life of over 20 years with peak mining rates of up to 376,000 tons per day (tpd) of 
total material (ore and waste).  Projected annual copper production is expected to be approximately 
221 million pounds of copper, with by-products of 4.7 million pounds of molybdenum, 2.4 million 
ounces of silver and smaller quantities of gold. 

The RCP has the potential to emit the following regulated air pollutants throughout the life of the 
mine: (a) particulate matter (PM), (b) particulate matter less than 10 microns in aerodynamic diameter 
(PM10), (c) particulate matter less than 2.5 microns in aerodynamic diameter (PM2.5), (d) carbon 
monoxide (CO), (e) nitrous oxides (NOx), (f) sulfur dioxide (SO2), (g) volatile organic compounds 
(VOCs), (h) sulfuric acid (H2SO4), (i) carbon dioxide (CO2), and (j) hazardous air pollutants (HAPs). 

Emissions of potential pollutants are calculated using emission unit process rates, emission factors, 
and pollution control efficiencies (if applicable).  The emission factors are determined using: (a) 
emission factors and methods from the latest version of the Compilation of Air Pollutant Emission 
Factors, Vol. I: Stationary, Point, and Area Sources (AP-42); (b) emission limitations and standards; 
(c) material balances; (d) EPA Tanks Program 4.0; (e) Fugitive Dust Emission Factors for the Mining 
Industry from the American Mining Congress (07/83); (f) emission rates from comparative equipment; 
(g) manufacturer’s information; and (h) EPA modeling programs. 

The methodology used to estimate emissions from the emission units at the RCP in Years 1, 5, 10, 
15, and 20 in the life of the mine is presented in Sections 2 through 13.  Each section contains the 
emission units pertaining to a general operation at the mine.  The calculation of process rates, 
determination of emission factors, and application of control efficiencies are discussed for each 
emission unit to fully explain how uncontrolled and controlled potential emissions are calculated.   

Detailed information about operations at the RCP is presented in Rosemont Copper Company, 
Application for a Class II Permit, Rosemont Copper Project, Southeastern Arizona.  Please refer to 
this document for all information regarding descriptions of individual processes at the RCP and 
process flow diagrams. 

A summary of maximum hourly, daily, and annual emissions for all emission sources for Years 1, 5, 
10, 15, and 20 in the life of the mine are presented in Table 1.1.  Hourly, daily, and annual emissions 
for individual sources in Years 1, 5, 10, 15, and 20 are presented in the emission tables in Appendix 
H. 
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Pollutant Period Year 1 Year 5 Year 10 Year 15 Year 20

lb/hr 1,274.71 1,543.76 1,375.46 1,360.72 1,014.21

tpd 9.63 12.89 10.87 10.69 6.53

tpy 2,910.05 3,367.53 2,856.30 2,784.93 1,674.17

lb/hr 451.98 521.28 478.01 472.67 380.87

tpd 2.93 3.77 3.25 3.18 2.08

tpy 878.96 991.76 860.23 831.88 529.24

lb/hr 60.87 67.94 63.62 62.78 52.41

tpd 0.52 0.61 0.56 0.55 0.42

tpy 161.72 172.96 159.84 155.97 121.10

lb/hr 3,705.91 3,706.19 3,706.23 3,705.77 3,699.66

tpd 6.14 6.14 6.15 6.14 6.07

tpy 1,419.86 1,388.01 1,384.70 1,218.97 930.50

lb/hr 1,266.43 1,267.20 1,267.24 1,266.56 1,256.74

tpd 5.45 5.46 5.46 5.45 5.34

tpy 1,515.64 1,505.75 1,505.07 1,460.53 1,353.06

lb/hr 105.08 105.03 105.03 105.03 105.03

tpd 0.11 0.11 0.11 0.11 0.11

tpy 20.55 19.66 19.56 14.67 6.82

lb/hr 28.93 28.97 28.98 28.93 28.26

tpd 0.35 0.35 0.35 0.35 0.34

tpy 105.05 104.88 104.89 104.68 101.89

lb/hr 0.004 0.004 0.004 0.004 0.004

tpd 0.00005 0.00005 0.00005 0.00005 0.00005

tpy 0.02 0.02 0.02 0.02 0.02

lb/hr 82,347.13 82,377.79 82,386.37 82,256.84 80,829.53

tpd 654.16 654.86 654.96 653.41 636.28

tpy 195,494.99 194,843.23 194,852.52 192,955.43 184,826.35

lb/hr 0.84 0.84 0.84 0.84 0.84

tpd 0.01 0.01 0.01 0.01 0.01

tpy 3.37 3.37 3.37 3.37 3.37

Table 1.1  Summary of Emissions at the RCP

PM

PM10

PM2.5

H2SO4

HAPs

CO2

CO

NOx

SO2

VOCs
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2. MINING 

2.1 Drilling (Unit ID: MN01) 

Process Rate 

The annual, maximum daily, and hourly process rates for drilling blasting holes are calculated based 
on the number of blasts that are performed either annually, daily, and hourly (see Section 2.2) and a 
drilling rate of 80 holes/blast (see Appendix A). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from drilling are calculated using the emission factor of 
1.3 lb/hole, from AP-42, Table 11.9-4 (10/98) for total suspended particulates (TSP) from drilling of 
overburden at western surface coal mines.  The TSP emission factor is assumed to be applicable for 
PM.  PM10 and PM2.5 emissions from drilling are not listed in Table 11.9-4.  PM10 emissions are 
assumed equal to 33% of PM emissions based on the ratio of PM10 to PM emissions for tertiary 
crushing of high moisture ore in AP-42, Table 11.24-2 (08/82). 

PM2.5 emissions are estimated to be 18.5% of PM10 emissions based on the ratio of PM2.5 to PM10 
controlled emissions for tertiary crushing in AP-42, Table 11.19.2-2 (08/04).  This is a higher than 
actual value because pollution control devices have a lower efficiency for smaller size particulates. 

Control Efficiency 

Potential fugitive particulate emissions from drilling may be controlled by the addition of water and by 
shrouds on an as needed basis in order to inhibit the escape of particulate emissions from the top of 
the hole during the drilling process.  However, when calculating worst case potential emissions from 
drilling, no emission controls are applied. 

2.2 Blasting (Unit ID: MN02) 

Process Rate 

The RCP is capable of performing 365 blasts/year.  However, the actual annual process rates for 
blasting at the RCP will vary from year to year depending on mining needs.  The annual quantity of 
blasts per year anticipated at the RCP is determined by the mine plan of operations and is presented 
in Appendix A.  The maximum daily process rate for blasting during any year in the life of the mine is 
assumed to be 2 blasts per day, the maximum amount of blasts that are possible in one day at the 
RCP.  The hourly process rate is equal to 1 blast per hour, the maximum blasts possible by the RCP 
in one hour. 

The annual process rate for the amount of ANFO used for blasting is calculated by employing the 
ANFO usage rate for Rosemont, 0.65 tons of ANFO/drill hole, and multiplying it by the amount of 
holes drilled/year.  The maximum daily and hourly process rates are calculated similarly based on the 
maximum daily and hourly drilling rates (see Section 2.1). 
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Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from blasting are calculated using the emission factor 
expression from AP-42, Table 11.9-1 (10/98) for blasting at western surface coal mines (Equation 1): 

5.1A0.000014kEF       (1)  

where: 

EF = emission factor (lb/blast) 

k = scaling factor (1 for TSP, assumed to be equivalent to PM, 0.52 for PM10, 
 0.03 for PM2.5) 

A = horizontal area of the blast (ft2; 81,920 maximum, calculated by multiplying 
 the average amount of holes drilled per blast (80 holes) by the approximate 
 spacing (32 ft) and burden (32 ft) of the drilling pattern) 

Uncontrolled CO, NOx, and SO2 emissions from blasting are calculated using the emission factors 
from AP-42, Table 13.3-1 (02/80) for the detonation of ANFO.   

Uncontrolled CO2 emissions from blasting are calculated using the emission factor of 22.3 lb/gallon of 
fuel from AP-42, Table 1.3-12 (05/10) for No. 2 diesel fuel.  The CO2 emission factor is a default value 
for diesel fuel combustion (independent of internal or external combustion) and is based on an 
average No. 2 diesel fuel carbon content of 87.25%.  It assumes 99% of the carbon in the combusted 
diesel fuel is converted to CO2.  A diesel fuel oil to ANFO ratio of 9% and a diesel fuel density of 
7.3775 lb/gallon were used to express the CO2 emission factor in terms of lb/ton of ANFO. 

The gaseous emission factors for blasting are presented in Table 2.1. 

Table 2.1  Gaseous Emission Factors for Blasting 

Regulated Pollutant Emission Factor (lb/tons of ANFO) 

CO 67.00 

NOx 17.00 

SO2 2.00 

CO2 544 

 

Control Efficiency 

Besides good operating practices, other pollution control methods cannot be implemented during 
blasting. 
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2.3 Loading Concentrate Ore, Leach Ore, and Waste Rock (Unit IDs: MN03, MN04, 
and MN05) 

Process Rate 

The annual process rates for loading concentrate ore, leach ore, and waste rock into haul trucks are 
equal to the annual ore and waste rock mining rates at the RCP.  The mining rates (see Appendix A) 
are based on geologic and pit development studies completed at the RCP and presented in the mine 
plan of operations.  The maximum daily process rates for loading ore and waste rock in Years 5, 10, 
15, and 20 in the life of the mine are calculated by dividing the annual loading rates by 365, the 
quantity of days per year when mining will be performed, and adding a 20% maximum capacity factor.  
The hourly process rates for loading ore and waste rock are calculated by dividing the maximum daily 
loading rates by 24 hours/day. 

In Year 1 of the life of the mine, the operations at the RCP are not at full capacity, as the mine is still 
in the developmental stages.  Therefore, the RCP does not anticipate the maximum daily and hourly 
process rates for loading the ore and waste rock to be greater than the average rates (i.e. no added 
maximum capacity factor).  Consequently, the maximum daily process rate for loading ore and waste 
rock in Year 1 is calculated by dividing the annual loading rates by 365, the quantity of days in Year 1 
when mining will be performed.  The hourly process rate for loading ore and waste rock in Year 1 is 
calculated by dividing the maximum daily loading rate by 24 hours/day. 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from loading concentrate ore, leach ore, and waste rock 
into haul trucks are calculated using the emission factor expression from AP-42, Section 13.2.4.3 
(11/06) for aggregate drop processes.  This expression (Equation 2) is: 

1.4

1.3

2
M
5
U

0.0032k  EF        (2)  

where: 

EF = emission factor (lb/ton) 

k = particle size multiplier (0.74 for PM, 0.35 for PM10, 0.053 for PM2.5) 

U = mean wind speed (The mean wind speed at the Rosemont site is 6.21 mph, 
 the average value calculated from hourly data collected at the meteorological 
 station at the RCP from April 2006 through May 2009.  The effective wind 
 speed within the pit will be reduced by a conservative estimate of 33%, or an 
 average of 4.14 mph) 
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M = material moisture content (4% for concentrate ore, leach ore, and waste 
 rock from the mine as determined by the mine plan of operations) 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented during 
concentrate ore, leach ore, and waste rock loading. 

2.4 Hauling Concentrate Ore, Leach Ore, and Waste Rock (Unit IDs: MN06, MN07, 
and MN08) 

Process Rate 

The annual, daily, and hourly process rates for the amount of vehicle miles traveled (VMT) by the 
haul trucks in order to haul concentrate ore to the primary crusher/run of mine stockpile, leach ore to 
the leach pad, and waste rock to the waste rock storage area are calculated by multiplying the 
distance traveled (i.e. the distance from the mining location in the pit to the primary crusher dump 
hopper/run of mine stockpile, leach pad, or waste rock storage area) by the amount of truckloads 
needed to haul the material.  The number of truckloads is determined by dividing the anticipated 
annual, daily, or hourly amount of material mined (see Section 2.3) by the average haul truck load 
(250 tons) and multiplying this number by two to account for the haul trucks returning empty to the 
mining location.  The distances traveled by the haul trucks in order to haul the concentrate ore to the 
primary crusher/run of mine stockpile, leach ore to the leach pad, and waste rock to the waste rock 
storage area are determined by the mine plan of operations and presented in Appendix A. 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions resulting from the use of haul trucks on unpaved roads 
at the RCP are calculated from the emission factor expression (Equation 3a) in AP-42, Section 13.2.2 
(11/06): 

ba

3
W

12
sk  EF        (3a)  

where: 

EF = emission factor (lb/VMT) 

k = particle size multiplier (4.9 lb/VMT for PM30, assumed to be equivalent to total 
 suspended particulate matter and PM, 1.5 lb/VMT for PM10, 0.15 lb/VMT for 
 PM2.5)  

a = constant (0.7 for PM, 0.9 for PM10 and PM2.5) 

b = constant (0.45 for PM, PM10, and PM2.5) 
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s = surface material silt content (5.0%, a value consistent with recently permitted 
 copper mines) 

W = mean vehicle weight (305 tons, calculated by averaging the empty weight 
 of the haul trucks (180 tons) and the loaded weight of the haul trucks 
 (430 tons)) 

The emission factor for annual emissions is modified by the following precipitation factor to account 
for days when the roads are wet, and emissions are reduced: 

365
p-365EF  EFannual        (3b)  

where: 

EFannual = emission factor used to estimate annual emissions of particulate matter 
 (lb/VMT) 

EF = emission factor used to estimate hourly and daily emissions of particulate 
 matter (lb/VMT, calculated by Equation 3a) 

p = number of days per year with greater than 0.01 inch of precipitation (61 
 days/year, average data from 1950 – 2008 from the Western Region Climate 
 Center, Santa Rita Experimental Range weather station located 8 miles 
 southwest of the RCP at 4,300 feet above mean sea level) 

Control Efficiency 

Emissions of particulate matter resulting from haul truck traffic on haul roads at the RCP will be 
controlled by the application of water to the road surface.  Based on the EPA document, “Control of 
Open Fugitive Dust Sources” from September 1988, sufficient watering of unpaved roads can result 
in a control efficiency up to 95%.  At the RCP, the roads will be watered sufficiently to achieve a 90% 
control efficiency. 

2.5 Unloading Concentrate Ore to Run of Mine Stockpile, Leach Ore to Leach Pad, 
and Waste Rock to Waste Rock Storage Area (Unit IDs: MN09, MN10, and 
MN11) 

Process Rate 

The annual, maximum daily, and hourly process rates for unloading leach ore to the leach pad and 
waste rock to the waste rock storage area are equal to the leach ore and waste rock loading rates 
(see Section 2.3). 

The annual process rates for unloading concentrate ore to the run of mine stockpile are estimated to 
be 10% of the annual concentrate ore loading rate (see Section 2.3), as it is estimated that a worst 
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case quantity of 10% of the mined concentrate ore will need to be stockpiled prior to primary crushing 
due to short-term operating disruptions in the crushing and conveying system.  The remainder of the 
concentrate ore will be unloaded directly to the primary crusher dump hopper (see Section 3.2).  The 
maximum daily and hourly process rates are equal to the maximum daily and hourly concentrate ore 
loading rates (see Section 2.3).  This assumes that on a given day or hour, the primary crushing and 
conveying operations are inoperable and all the mined concentrate ore will be stockpiled. 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from unloading leach ore to the leach pad, concentrate 
ore to the run of mine stockpile, and waste rock to the storage area are calculated using Equation 2.  
The material moisture content (M, 4%) is equal to the value used to calculate the emission factor in 
Section 2.3.  An explanation for how this value is determined is presented in Section 2.3.  The mean 
wind speed (6.21 mph) is determined from hourly data collected at the meteorological station at the 
RCP from April 2006 through May 2009.  Since the unloading process at the RCP is unprotected from 
the wind, the unaltered wind speed is used in the emission factor equation presented in Equation 2. 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented while 
unloading concentrate ore to the run of mine stockpile, leach ore to the leach pad, and waste rock to 
the waste rock storage area. 

2.6 Bulldozer Use (Unit ID: MN12) 

Process Rate 

The annual process rates for bulldozer use are calculated by summing the annual amount of hours 
each type of bulldozer will be used, as determined by mine plan of operations (see Appendix A).  The 
maximum daily process rates are calculated by dividing the annual hours by 365, the quantity of days 
per year the bulldozers will be used.  The hourly process rates are calculated by dividing the 
maximum daily process rates by 24 hours/day. 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from bulldozing operations are calculated from the 
emission factor expression in AP-42, Table 11.9-1 (10/98) for the bulldozing of overburden at western 
surface coal mines.  This expression (Equation 4) is: 

b

a

M
sk  EF         (4)  

where: 

EF = emission factor (lb/hr), the PM emission factor is assumed to be equal to the 
 emission factor for TSP  
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k = particle size multiplier (5.7 for PM, 0.75 for PM10, 0.60 for PM2.5 (5.7*0.105)) 

s = material silt content (Bulldozing operations represent processing primarily of 
 waste rock and ore with a bulldozer.  The silt content of these materials is 
 uncertain.  AP-42, Table 13.2.4-1 (11/06) provides the silt content of various 
 materials.  The silt content of sand in this table is 2.6%.  Therefore, as a 
 worst case scenario, a value of 2.5% was assumed for the silt content of the 
 material processed by bulldozers.) 

M = material moisture content (4% for concentrate ore, leach ore, and waste 
 rock from the mine as determined by the mine plan of operations) 

a = constant (1.2 for PM and PM2.5, 1.5 for PM10) 

b = constant (1.3 for PM and PM2.5, 1.4 for PM10) 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented during 
bulldozer use. 

2.7 Water Truck Use (Unit ID: MN13) 

Process Rate 

The annual process rates for water truck use are calculated by multiplying the hours of operation of 
the water trucks, as determined by the mine plan of operations (see Appendix A), by the average 
speed the water trucks will be traveling (11 mph).  The maximum daily amounts of VMT are 
calculated by dividing the annual VMT by 365, the quantity of days per year water trucks will be used 
and adding a 20% maximum capacity factor (except for Year 1 when average mining rates are not 
expected to be exceeded and no maximum capacity factor is added).  The hourly process rates are 
calculated by dividing the maximum daily water truck use rates by 24 hours/day.   

The process rates for water truck use is directly dependent on the ore and waste rock mining and 
hauling rates (i.e. the water trucks suppress the fugitive emissions from the haul trucks traveling on 
the haul roads).  Therefore, an equivalent maximum capacity factor (20% for Years 5, 10, 15, and 20 
and 0% for Year 1) is added to the daily and hourly water truck usage rates to reflect increased usage 
during maximum daily and hourly mining and hauling. 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions resulting from the use of water trucks on unpaved roads 
at the RCP are calculated using Equations 3a and 3b.  The surface material silt content (s, 5.0%) and 
number of days per year with greater than 0.01 inches precipitation (p, 61 days/year) are equal to the 
values used to calculate the emission factor in Section 2.4.  Explanations for how these values are 
determined are presented in Section 2.4.   
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The mean vehicle weight (W, 187.4 tons) is calculated by averaging the empty (125 tons) and loaded 
weights (249.8 tons) of the water trucks. 

Control Efficiency 

Emissions of particulate matter resulting from water truck use on haul roads at the RCP will be 
controlled by the application of water to the road surface.  Based on the EPA document, “Control of 
Open Fugitive Dust Sources” from September 1988, sufficient watering of unpaved roads can result 
in a control efficiency up to 95%.  At the RCP, the roads will be watered sufficiently to achieve a 90% 
control efficiency for vehicles traveling on the unpaved roads.  However, since the water trucks 
distribute water onto the roads at the same time they are generating fugitive emissions, the control 
efficiency of the water application is at a maximum, as there has not been time for a reduction in the 
roads’ moisture content by the time the water trucks have traveled on them.  Therefore, a 95% control 
efficiency is assumed for haul truck use on the unpaved roads due to watering. 

2.8 Grader Use (Unit ID: MN14) 

Process Rate 

The annual process rates for grader use are calculated by summing the annual amounts of VMT for 
each type of grader.  The VMT are calculated by multiplying the hours of operation of each grader, as 
determine by the mine plan of operations (see Appendix A), by the average speed the graders will be 
traveling (5.3 mph and 4.6 mph for the two types of graders).  The maximum daily amounts of VMT 
by the graders are calculated by dividing the annual VMT by 365, the quantity of days per year 
graders will be used.  The hourly process rates are calculated by dividing the daily grader use rates 
by 24 hours/day. 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from grader use are calculated from the emission factor 
expression in AP-42, Table 11.9-1 (10/98) for grading at western surface coal mines.  This expression 
(Equation 5) is: 

bSak  EF         (5)  

where: 

EF = emission factor (lb/VMT), the PM emission factor is assumed to be equal 
 to the emission factor for TSP 

k = particle size multiplier (1 for PM, 0.60 for PM10, 0.031 for PM2.5) 

S = mean vehicle speed (7.83 mph, 4.78 mph, 4.83 mph, 4.83 mp, and 4.95 mph 
 for Years 1, 5, 10, 15, and 20 in the life of the mine, respectively, weighted 
 average value calculated from the hours of operation and average speed of 
 each type of grader (5.3 mph and 4.6 mph)) 
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a = constant (0.040 for PM, 0.051 for PM10, 0.040 for PM2.5) 

b = constant (2.5 for PM, 2.0 for PM10, 2.5 for PM2.5) 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented during grader 
use. 

2.9 Support Vehicle Use (Unit ID: MN15) 

Process Rate 

The annual, maximum daily, and hourly process rates for support vehicle use on the unpaved roads 
are calculated by summing the annual, maximum daily, and hourly amount of VMT for each type of 
support vehicle. 

Except for the drills and shipment and delivery vehicles, the annual amount of VMT for each type of 
support vehicle is based on usage determinations, which are anticipated to be consistent throughout 
the life of the mine.  The maximum daily amount of VMT for each support vehicle is determined by 
dividing the annual VMT by 365, the quantity of days per year the support vehicle will be used.  The 
hourly process rate is determined by dividing the maximum daily support vehicle use rate by 24 
hours/day. 

For the drills, the annual, maximum daily, and hourly amounts of VMT is determined by the distance 
traveled to prepare for a blast and the maximum number of blasts per year, day, or hour (see Section 
2.2). 

For the shipment and delivery trucks, the annual, maximum daily, and hourly amounts of VMT are 
calculated by multiplying the amount of shipments and deliveries in any given year, day, or hour by 
the distance the shipment and delivery trucks have to travel within the RCP property boundaries 
(estimated at 7.4 VMT per shipment or delivery). 

The annual amount of shipments and deliveries are calculated by dividing the quantity of the material 
being shipped or delivered by the capacity of the shipment or delivery truck.  The quantities of 
material being shipped are assumed to be equal throughout the life of the mine except for the copper 
and molybdenum concentrate and copper cathodes produced.  The daily amounts of shipments and 
deliveries are calculated by dividing the annual shipments and deliveries by 365 days/year (or 260 
days/year if shipments or deliveries only occur during weekdays).  Additionally, several daily amounts 
of shipments and deliveries and the hourly amounts of shipments and deliveries are based on the 
maximum amount of shipments or deliveries the RCP can accommodate in any one day or hour for 
each material. 

The annual, maximum daily, and hourly VMT process rates, the support vehicle fleet size, and the 
support vehicle weight are presented in Tables B.1 through B.5 in Appendix B for Years 1, 5, 10, 15, 
and 20 in the life of the mine, respectively. 
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Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions resulting from the use of support vehicles on unpaved 
roads at the RCP are calculated using Equations 3a and 3b.  The surface material silt content (s, 
5.0%) and number of days per year with greater than 0.01 inch of precipitation (p, 61 days/year) are 
equal to the values used to calculate the emission factor in Section 2.4.  Explanations for how these 
values are determined are presented in Section 2.4. 

The mean vehicle weight (W, tons) is the weighted average value for all of the support vehicles that 
will be used at the RCP, based upon the total vehicle miles traveled for each vehicle.  Since equal 
scaling does not occur for all vehicles in the calculation of annual, maximum daily, and hourly vehicle 
miles traveled, the mean vehicle weight will vary for these time periods.  Additionally, the VMT for the 
support vehicles vary from year to year in the mine.  This causes different mean vehicle weights for 
the support equipment in each year of the mine.  The mean vehicle weight values for Years 1, 5, 10, 
15, and 20 are presented in Tables B.1 through B.5 in Appendix B. 

Control Efficiency 

Emissions of particulate matter resulting from support vehicle use on haul roads at the RCP will be 
controlled by the application of water to the road surface.  Based on the EPA document, “Control of 
Open Fugitive Dust Sources” from September 1988, sufficient watering of unpaved roads can result 
in a control efficiency up to 95%.  At the RCP, the roads will be watered sufficiently to achieve a 90% 
control efficiency. 
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3. PRIMARY CRUSHING, CONVEYING, COARSE ORE STORAGE, AND 
RECLAIM CONVEYING 

3.1 Wind Erosion of the Run of Mine Stockpile (Unit ID: PC01) 

Process Rate 

The annual, daily, and hourly process rates for wind erosion of the run of mine stockpile are equal to 
the maximum area of the land containing the stockpile (26 acres) and continuous operation of the 
stockpile (i.e. 8,760 hours/year, 24 hours/day, 1 hour/hour). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions due to wind erosion of the run of mine stockpile are 
determined using the following MRI (1978b) equation from the American Mining Congress Report, 
Fugitive Dust Emission Factors for the Mining Industry (FDEMI) (07/83), Section 3.7: 

2000
1

50
PE

25
f 

15
s 

50
e

 k 3400  EF 2      (6)  

where: 

EF = emission factor (tons/acre-year) 

k = particle size multiplier (1 for PM, 0.5 for PM10, 0.075 for PM2.5 from AP-42, 
 Section 13.2.5, Industrial Wind Erosion (11/06), page 3) 

e = surface erodibility (tons/acre-year, 38 for concentrate ore, from page 52 of 
 FDEMI) 

s = silt content of surface material (The silt content of the concentrate ore is 
 uncertain.  AP-42, Table 13.2.4-1 (11/06) provides the silt content of various 
 materials.  The silt content of sand in this table is 2.6%.  Therefore, as a 
 worst case scenario, a value of 2.5% was assumed for the silt content of the 
 concentrate ore in the run of mine stockpile.) 

f = percentage of time the wind speed exceeds 12 mph (4.77%, value calculated 
 from hourly data collected at the meteorological station at the RCP from April 
 2006 through May 2009) 

PE = Thornthwaite’s Precipitation-Evaporation Index (22 for the RCP, determined 
 from Figure 14 of FDEMI) 
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The universal soil loss (USL) equation also presented in Section 3.7 of the FDEMI is modified to 
Equation 6 for use with fugitive dust sources at mines.  It is analogous to the USL equation but 
eliminates all factors for agricultural crops. 

Control Efficiency 

Besides good operating practices, other pollution control methods are not used to control emissions 
from the run of mine stockpile. 

3.2 Unloading to Primary Crusher Dump Hopper from Haul Trucks and the Run of 
Mine Stockpile (Unit ID: PC02) 

Process Rate 

The annual process rates for unloading concentrate ore to the primary crusher dump hopper are 
based on the concentrate ore mining rates (see Appendix A).  The hourly and maximum daily process 
rates are based on the maximum capacity of the equipment in the primary crushing plant (6,950 
tons/hour) and continuous operation (6,950 tons/hour * 24 hours/day = 166,800 tpd). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from unloading concentrate ore to the primary crusher 
dump hopper are calculated using Equation 2.  The mean wind speed (U, 6.21 mph) and material 
moisture content (M, 4%) are equal to the values used to calculate the emission factors in Sections 
2.5 and 2.3, respectively.  Explanations for how these values are determined are presented in 
Sections 2.5 and 2.3. 

Control Efficiency 

Emissions of particulate matter resulting from unloading concentrate ore to the primary crusher will be 
controlled by water sprays.  Based on the AP-42, Section 11.19.1, spray systems at transfer points 
and material handling operations are estimated to reduce emissions 70 to 95 percent.  For 
unprotected transfer points, such as loading the concentrate ore to the dump hopper, the RCP 
estimates a mean control efficiency value of 82.5% will be able to be achieved with the use of water 
sprays. 

3.3 Primary Crusher (Unit ID: PC03) 

Process Rate 

The annual process rates for the primary crusher are equal to the process rates for unloading to the 
primary crusher dump hopper (see Section 3.2).  The hourly and maximum daily process rates are 
based on the maximum capacity of the equipment in the primary crushing plant (6,950 tons/hour) and 
continuous operation (6,950 tons/hour * 24 hours/day = 166,800 tpd). 
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Emission Factor 

Uncontrolled PM and PM10 emissions from primary crushing are calculated using the emission factors 
of 0.02 lb/ton and 0.009 lb/ton, respectively, from AP-42, Table 11.24-2 (08/82) for primary crushing 
of high moisture ore.  The moisture content of the concentrate ore at the RCP is estimated to be 4%, 
which according to AP-42, Section 11.24.2 classifies the ore as high moisture.  Uncontrolled PM2.5 
emissions are estimated to be 15% of PM emissions based on the information presented for Category 
3, material handling and processing of unprocessed ore, in AP-42, Appendix B.2 (08/04). 

Control Efficiency 

Emissions of particulate matter resulting from primary crushing are controlled indirectly by the 
crushing area scrubber system.  The primary crusher is designed in a conical shape such that 
crushing and particulate matter generation occurs near the bottom of the crusher and is emitted 
through the exit of the crusher.  This point is controlled by the crushing area scrubber system (see 
Section 3.4).  The scrubber system has a 100% capture efficiency and picks up and delivers the 
particulate matter entrained air to the scrubber for processing.  Emission calculations for the scrubber 
system are presented in Section 10. 

3.4 Material Transfers from the Primary Crusher to the Coarse Ore Stockpile and 
from the Coarse Ore Stockpile to the SAG Mill Feed Conveyor (Unit IDs: PC04 
through PC08 and PC10 through PC12) 

Process Rate 

The annual process rates for the material transfers from the primary crusher to the coarse ore 
stockpile and from the coarse ore stockpile to the SAG mill feed conveyor are equal to the annual 
process rates for the primary crusher (see Section 3.3).  The hourly and maximum daily process rates 
are based on the maximum capacity of the equipment in the primary crushing plant (6,950 tons/hour) 
and continuous operation (6,950 tons/hour * 24 hours/day = 166,800 tpd). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from the material transfers from the primary crusher to 
the coarse ore stockpile and from the coarse ore stockpile to the SAG mill feed conveyor are 
calculated using Equation 2.  The material moisture content (M, 4%) is equal to the value used to 
calculate the emission factor in Section 2.3.  The explanation for how this value is determined is 
presented in Section 2.3. 

The mean wind speed value (U) used in Equation 2 is determined from the anticipated speed of the 
wind at the material transfer points from the primary crusher to the coarse ore stockpile and from the 
coarse ore stockpile to the SAG mill feed conveyor.  The wind speeds at the transfer points are 
considered to be 1.3 mph.  A 1.3 mph wind speed, the lowest wind speed input for Equation 2 to 
remain valid, is used for the material transfer points where the point of transfer is constructed to be 
fully protected and shielded from the wind (e.g. chutes, covers, enclosures, etc.).  At the material 
transfer points from the primary crusher to the coarse ore stockpile and from the coarse ore stockpile 
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to the SAG mill feed conveyor, chutes and covers are used to facilitate material transfer and minimize 
the speed of the wind at the material transfer points. 

Control Efficiency 

Emissions of particulate matter resulting from the material transfers from the primary crusher to the 
coarse ore stockpile and from the coarse ore stockpile to the SAG mill feed conveyor are controlled 
by either being in an enclosed area, underground, or collected by scrubber systems.  When process 
material is transferred to an enclosed piece of equipment or the equipment is located underground, 
particulate emissions are controlled due to the emissions not being able to escape and a 100% 
control efficiency is assumed.  The scrubber systems used at the material transfer points have a 
100% capture efficiency and pick up and deliver the particulate matter entrained air to the scrubbers 
for processing.  The particulate matter control method used at each material transfer point from the 
primary crusher to the coarse ore stockpile and from the coarse ore stockpile to the SAG mill feed 
conveyor is presented in Table 3.1.  Emission calculations for the scrubber systems are presented in 
Section 10. 

Several of the material transfer points from the primary crusher to the coarse ore stockpile and from 
the coarse ore stockpile to the SAG mill feed conveyor also have water spray control for fugitive 
particulate emissions not captured by the scrubbers (see Figure B.2 in Appendix B of Rosemont 
Copper Company, Application for a Class II Permit, Rosemont Copper Project, Southeastern 
Arizona).  Furthermore, the material transfer point from the stockpile feed conveyor to the stockpile 
tripper conveyor is located inside the stockpile building in addition to being controlled by the stockpile 
area scrubber.  However, emission calculations are based on 100% capture efficiency of the scrubber 
systems and do not incorporate the control efficiency of the water sprays or the enclosure within a 
building. 
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Table 3.1  Wind Speeds and Control Methods for the Material Transfers from the Primary 
Crusher to the Coarse Ore Stockpile and from the Coarse Ore Stockpile to the SAG Mill 

Feed Conveyor 

Unit ID Unit Description Wind Speed Control Method 

PC04 Primary Crusher (PCr) to Crusher 
Discharge Hopper (H-CDs) 1.3 mph Enclosed 

PC05 Crusher Discharge Hopper (H-CDs) to 
Crusher Discharge Feeder (F-CD) 1.3 mph Crushing Area Scrubber 

(PC-CAS) a 

PC06 Crusher Discharge Feeder (F-CD) to 
Stockpile Feed Conveyor (CV-SF) 1.3 mph Crushing Area Scrubber 

(PC-CAS) a 

PC07 Stockpile Feed Conveyor (CV-SF) to 
Stockpile Tripper Conveyor (CV-ST) 1.3 mph Stockpile Area Scrubber 

(PC-SAS) a,b 

PC08 Stockpile Tripper Conveyor (CV-ST) to 
Covered Coarse Ore Stockpile 1.3 mph Stockpile Area Scrubber 

(PC-SAS) b 

PC10 Coarse Ore Stockpile to Reclaim Feeders 
(F-R1/R4) 1.3 mph Underground 

PC11 Reclaim Feeders (F-R1/R4) to Reclaim 
Conveyor (CV-R) 1.3 mph Reclaim Tunnel Scrubber 

(PC-RTS) 

PC12 Reclaim Conveyor (CV-R) to SAG Mill Feed 
Conveyor (CV-SMF) 1.3 mph Pebble Crusher Area 

Scrubber (PC-PCAS) a 
a These emission units have water spray control for fugitive particulate emissions not captured by the scrubbers.  Emission 
calculations are based on 100% capture efficiency of the scrubbers. 
b These emission units are located within the coarse ore stockpile building in addition to being controlled by the scrubbers.  
Emission calculations are based on 100% capture efficiency of the scrubbers. 

 

The stockpile area scrubber system controls particulate emissions within the stockpile building.  Since 
the material transfer point from the stockpile tripper conveyor to the coarse ore stockpile occurs within 
the stockpile building, the particulate matter emissions resulting from the transfer are indirectly 
controlled by the stockpile area scrubber system. 

3.5 Wind Erosion of the Coarse Ore Stockpile (Unit ID: PC09) 

Process Rate 

The annual, daily, and hourly process rates for wind erosion of the coarse ore stockpile are equal to 
the surface area of the stockpile building (5 acres) and continuous operation of the stockpile (i.e. 
8,760 hours/year, 24 hours/day, 1 hour/hour). 

Emission Factor 

Due to the coarse ore stockpile being enclosed within the stockpile building, the PM, PM10, and PM2.5 
emissions from wind erosion of the coarse ore stockpile are negligible.  Therefore, a 0 ton/acre-year 
emission factor is assumed for PM, PM10, and PM2.5. 
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Control Efficiency 

Particulate matter emissions in the stockpile building are controlled by the stockpile area scrubber 
system.  The scrubber system picks up and delivers the particulate matter entrained air from the 
stockpile building to the scrubber for processing.  Emission calculations for the scrubber system are 
presented in Section 10. 

3.6 Material Transfers from Pebble Conveyor No. 3 to the SAG Mill Feed Conveyor 
and from the SAG Mill Feed Conveyor to the SAG Mill (Unit IDs: PC13 and 
PC14)

Process Rate 

The annual process rates for the material transfer from pebble conveyor No. 3 to the SAG mill feed 
conveyor are equal to the amounts of material processed by the pebble crusher (see Section 4.3).  
The hourly and maximum daily process rates are based on the maximum hourly amount of ore 
processed by the pebble crusher (1,771.15 tons/hour) and continuous operation (1,771.15 tons/hour * 
24 hours/day = 42,508 tpd). 

The annual, maximum daily, and hourly process rate for the material transfer from the SAG mill feed 
conveyor to the SAG mill is equal to the sum of the process rates of the three conveyors feeing the 
SAG mill feed conveyor, the reclaim conveyor (see Section 3.4), Pebble Crusher No. 3 (described 
above), and Bulk Pebble Lime Silo Screw Conveyor (see Section 9.2). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from pebble conveyor No. 3 to the SAG mill feed 
conveyor and from the SAG mill feed conveyor to the SAG mill are calculated using Equation 2.  The 
material moisture content (M, 4%) is equal to the value used to calculate the emission factor in 
Section 2.3.  The mean wind speed (U, 1.3 mph for protected transfer points) is equal to the value 
used to calculate the emission factor in Section 3.4.  The explanation for how the material moisture 
content and mean wind speed are determined is presented in Sections 2.3 and 3.4, respectively. 

Control Efficiency 

Emissions of particulate matter resulting from the material transfers from pebble conveyor No. 3 to 
the SAG mill feed conveyor and from the SAG mill feed conveyor to the SAG mill are controlled by 
the pebble crusher area scrubber system and the addition of process water, respectively.  The 
scrubber system has a 100% capture efficiency and picks up and delivers the particulate matter 
entrained air to the scrubber for processing.  Emission calculations for the scrubber system are 
presented in Section 10.  Additionally, when process material is transferred to a piece of equipment 
along with the addition of process water, particulate emissions are controlled due to the moisture that 
has been added and a 100% control efficiency is assumed. 
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4. MILLING 

4.1 SAG Mill (Unit ID: M01) 

Process Rate 

The annual, daily, and hourly process rates for the SAG mill are equal to the process rates of the 
material transfers to the SAG mill (see Section 3.6). 

Emission Factor 

Uncontrolled PM and PM10 emissions from the SAG mill are calculated using the emission factors of 
0.05 lb/ton and 0.02 lb/ton, respectively, from AP-42, Table 11.24-2 (08/82) for secondary crushing of 
high moisture ore.  The moisture content of the concentrate ore at the RCP is estimated to be 4%, 
which according to AP-42, Section 11.24.2 classifies the ore as high moisture.  Additionally, the SAG 
mill is a wet process, which increases the moisture content of the ore.  Uncontrolled PM2.5 emissions 
are estimated to be 30% of PM emissions based on the information presented for Category 4, 
material handling and processing of processed ore, in AP-42, Appendix B.2 (08/04). 

Control Efficiency 

The SAG mill is a wet process where added moisture causes fine particles in the crushed ore to 
agglomerate such that no potential particulate emissions are formed and a 100% control efficiency is 
assumed. 

4.2 Trommel Screen and Pebble Wash Screen (Unit IDs: M03 and M06) 

Process Rate 

The annual, daily, and hourly process rates for the trommel screen are equal to the process rates of 
the material transfer to the SAG mill (see Section 3.6). 

The pebble wash screen processes oversize material from the trommel screen.  Therefore, the 
annual process rate for the pebble wash screen is based on the process rates of the trommel screen 
(see above) and the estimated fraction of oversize material from the trommel screen (21.2%).  The 
hourly and maximum daily process rates are based on the maximum hourly amount of ore processed 
by the pebble wash screen (1,851.10 tons/hour) and continuous operation (1,851.10 tons/hour * 24 
hours/day = 44,426 tpd). 

Emission Factor 

Uncontrolled PM and PM10 emissions from the trommel and pebble wash screens are calculated 
using the emission factors of 0.025 lb/ton and 0.0087 lb/ton, respectively, from AP-42, Table 11.19.2-
2 (08/04) for screening.  Uncontrolled PM2.5 emissions are estimated to be 6.8% of PM10 emissions 
based on the ratio of PM2.5 to PM10 controlled emissions for screening in AP-42, Table 11.19.2-2 
(08/04).  This is a higher than actual value because pollution control devices have a lower efficiency 
for smaller size particulates. 



RCP Emission Inventory Information / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS 4-2

Control Efficiency 

Both the trommel and pebble wash screens are wet processes.  Process water sprays at the screens 
wash away and control all fine particle matter such that no potential particulate emissions are formed 
and a 100% control efficiency is assumed. 

4.3 Pebble Crusher (Unit ID: M11) 

Process Rate 

The pebble crusher processes oversize material from the pebble wash screen.  Therefore, the 
annual, maximum daily, and hourly process rates for the pebble crusher are based on the process 
rates of the pebble wash screen (see Section 4.2) and the estimated fraction of oversize material 
from the pebble wash screen (95.5%).  The hourly and maximum daily process rates are based on 
the maximum hourly amount of ore processed by the pebble crusher (1,771.15 tons/hour) and 
continuous operation (1,771.15 tons/hour * 24 hours/day = 42,508 tpd). 

Emission Factor 

Uncontrolled PM and PM10 emissions from the pebble crusher are calculated using the emission 
factors of 0.06 lb/ton and 0.02 lb/ton, respectively, from AP-42, Table 11.24-2 (08/82) for tertiary 
crushing of high moisture ore.  The moisture content of the concentrate ore at the RCP is estimated 
to be 4%, which according to AP-42, Section 11.24.2 classifies the ore as high moisture.  Additionally, 
the concentrate ore processed by the pebble crusher is previously processed by the SAG mill, a wet 
process, which increases the moisture content of the ore. 

Uncontrolled PM2.5 emissions are estimated to be 18.5% of PM10 emissions based on the ratio of 
PM2.5 to PM10 controlled emissions for tertiary crushing in AP-42, Table 11.19.2-2 (08/04).  This is a 
higher than actual value because pollution control devices have a lower efficiency for smaller size 
particulates. 

Control Efficiency 

Emissions of particulate matter resulting from pebble crushing are indirectly controlled by the pebble 
crusher area scrubber system.  The pebble crusher is designed such that crushing and particulate 
matter generation that occurs within the crusher will be emitted through either the top entrance or 
bottom exit of the crusher.  The bottom exit is controlled by the pebble crusher area scrubber system 
while the top entrance is enclosed by the pebble crusher feeder (the entrance to the pebble crusher 
feeder is controlled by the pebble crusher area scrubber).  The scrubber system has a 100% capture 
efficiency and picks up and delivers the particulate matter entrained air to the scrubber for 
processing.  Emission calculations for the scrubber system are presented in Section 10. 



RCP Emission Inventory Information / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS 4-3

4.4 Material Transfers from the SAG Mill to the Trommel Screen, from the Trommel 
Screen to the Pebble Wash Screen, from the Pebble Wash Screen to the 
Pebble Crusher, and from the Pebble Crusher to Pebble Conveyor No. 3 (Unit 
IDs: M02, M04 through M05, M07 through M10, and M12) 

Process Rate 

The annual, daily, and hourly process rates for the material transfer from the SAG mill to the trommel 
screen are equal to the process rates of the material transfer to the SAG mill, as described in Section 
3.6.  The annual, daily, and hourly process rates for the material transfer from the trommel screen to 
the pebble wash screen are equal to the process rates of the pebble wash screen, as described in 
Section 4.2.  The annual, daily, and hourly process rates for the material transfers from the pebble 
wash screen to the pebble crusher and from the pebble crusher to pebble conveyor No. 3 are equal 
to the process rates of the pebble crusher, as described in Section 4.3. 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from the various material transfers during milling are 
calculated using Equation 2.  Although the concentrate ore conveyed is previously processed by the 
SAG mill, a wet process that increases the moisture content of the ore, the material moisture content 
(M, 4%) is assumed to equal to the value used to calculate the emission factor in Section 2.3 as a 
worst case estimate.  The mean wind speed (U, 1.3 mph for protected transfer points) is equal to the 
value used to calculate the emission factor in Section 3.4.  The explanation for how the material 
moisture content and mean wind speed are determined is presented in Sections 2.3 and 3.4, 
respectively. 

Control Efficiency 

Emissions of particulate matter resulting from the material transfers during the milling process are 
controlled by including only clean, wet ore, being in an enclosed system, or collected by the pebble 
crusher area scrubber system.  The wet processes before the material transfer points during milling 
contain sufficient amount of moisture such that some fine particles agglomerate and all others are 
washed away.  Therefore, at the material transfer points following the wet processes, the ore is 
considered cleaned and wet and no potential particulate emissions are formed.  However, pebble 
conveyor No. 2 is a long transfer conveyor and the ore has the potential to dry before being 
discharged into the SAG oversize surge bin.  Therefore, the material transfer points after pebble 
conveyor No. 2 have the potential to emit particulate emissions and are controlled by the pebble 
crusher area scrubber system.  When process material is transferred to an enclosed piece of 
equipment, particulate emissions are controlled due to the emissions not being able to escape and a 
100% control efficiency is assumed.  The scrubber system used at the material transfer points has a 
100% capture efficiency and picks up and delivers the particulate matter entrained air to the scrubber 
for processing.  Emission calculations for the scrubber system are presented in Section 10.  The 
particulate matter control method used at each material transfer point during milling is presented in 
Table 4.1. 
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Table 4.1  Wind Speeds and Control Methods for the Material Transfers from the SAG Mill to 
the Trommel Screen, from the Trommel Screen to the Pebble Wash Screen, from the Pebble 
Wash Screen to the Pebble Crusher, and from the Pebble Crusher to Pebble Conveyor No. 3 

Unit ID Unit Description Wind Speed Control Method 

M02 SAG Mill (M-SAG) to Trommel Screen  
(Sn-T) 1.3 mph Enclosed 

M04 Trommel Screen (Sn-T) to Pebble Conveyor 
No. 1 (CV-Pb1) 1.3 mph Clean, Wet Ore 

M05 Pebble Conveyor No. 1 (CV-Pb1) to Pebble 
Wash Screen (Sn-PbW) 1.3 mph Clean, Wet Ore 

M07 Pebble Wash Screen (Sn-PbW) to Pebble 
Conveyor No. 2 1.3 mph Clean, Wet Ore 

M08 Pebble Conveyor No. 2 (CV-Pb2) to SAG 
Oversize Surge Bin (B-SAGOS) 1.3 mph Pebble Crusher Area 

Scrubber (PC-PCAS) 

M09 SAG Oversize Surge Bin (B-SAGOS) to 
Pebble Crusher Feeder (F-PbC) 1.3 mph Pebble Crusher Area 

Scrubber (PC-PCAS) 

M10 Pebble Crusher Feeder (F-PbC) to Pebble 
Crusher (PbC) 1.3 mph Enclosed 

M12 Pebble Crusher (PbC) to Pebble Conveyor 
No. 3 (CV-Pb3) 1.3 mph Pebble Crusher Area 

Scrubber (PC-PCAS) 
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5. COPPER CONCENTRATE DEWATERING AND STACKING 

5.1 Material Transfers from Copper Concentrate Filters to Copper Concentrate 
Loadout Stockpile and from the Copper Concentrate Loadout Stockpile to 
Shipment Trucks via Front End Loader (Unit IDs: CCD01 through CCD02 and 
CCD04)

Process Rate 

The annual process rates for the material transfers from the copper concentrate filters to the copper 
concentrate loadout stockpile and from the copper concentrate loadout stockpile to the copper 
concentrate shipment trucks via front end loaders are based on the annual amount of copper 
concentrate produced by the concentrate ore processing equipment according to the concentrate ore 
mining rate.  When the concentrate ore mining rates are at a maximum, 435,000 tons/year of copper 
concentrate can be produced.  The annual copper concentrate production rates are scaled down 
proportionately when the annual concentrate ore mining rates are less than the maximum.  The 
hourly and maximum daily process rates are based on the maximum hourly quantity of copper 
concentrate produced (138 tons/hour) and continuous operation (138 tons/hour * 24 hours/day = 
3,312 tpd). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from the material transfers from the copper concentrate 
filters to the copper concentrate loadout stockpile and from the copper concentrate loadout stockpile 
to the copper concentrate shipment trucks are calculated using Equation 2.  The filters are designed 
to remove 90% of the water from the copper concentrate such that a 10% material moisture content is 
used in Equation 2.  The mean wind speed (U, 1.3 mph for protected transfer points) is equal to the 
value used to calculate the emission factors in Section 3.4.  The explanation for how the mean wind 
speed is determined is presented in Section 3.4.  The mean wind speed value of 1.3 mph applies for 
the material transfers from the copper concentrate filters to the copper concentrate loadout stockpile 
and from the copper concentrate loadout stockpile to the copper concentrate shipment trucks due to 
the transfer points either being enclosed or located inside a building. 

Control Efficiency 

Emissions of particulate matter resulting from the material transfers from the copper concentrate 
filters to the copper concentrate loadout stockpile and from the copper concentrate loadout stockpile 
to the copper concentrate shipment trucks are controlled by either being in an enclosed system or 
indirectly collected by the copper concentrate scrubber systems.  When process material is 
transferred to an enclosed piece of equipment, particulate emissions are controlled due to the 
emissions not being able to escape and a 100% control efficiency is assumed.  The scrubber systems 
used at the material transfer points have a 100% capture efficiency and pick up and deliver the 
particulate matter entrained air to the scrubbers for processing.  Emission calculations for the 
scrubber systems are presented in Section 10.  The particulate matter control method used at each 
material transfer point from the copper concentrate filters to the copper concentrate loadout stockpile 
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and from the copper concentrate loadout stockpile to the copper concentrate shipment trucks is 
presented in Table 5.1. 

Table 5.1  Wind Speeds and Control Methods for the Material Transfers from the Copper 
Concentrate Filters to the Copper Concentrate Loadout Stockpile and from the Copper 

Concentrate Loadout Stockpile to the Copper Concentrate Shipment Trucks 

Unit ID Unit Description Wind Speed Control Method 

CCD01 Copper Concentrate Filters (Ft-CC1/CC4) to 
Copper Concentrate Conveyor (CV-CC) 1.3 mph Enclosed 

CCD02 Copper Concentrate Conveyor (CV-CC) to 
Copper Concentrate Loadout Stockpile 1.3 mph 

Copper Concentrate 
Scrubbers  

(PC-CCS1/PC-CCS2) 

CCD04 Copper Concentrate Loadout Stockpile to 
Shipment Trucks via Front End Loaders 1.3 mph 

Copper Concentrate 
Scrubbers  

(PC-CCS1/PC-CCS2) 
 

The copper concentrate scrubber systems control particulate emissions within the copper concentrate 
loadout building.  Since the material transfer points from the copper concentrate conveyor to the 
copper concentrate loadout stockpile and from the copper concentrate loadout stockpile to the copper 
concentrate shipment trucks occur within the copper concentrate loadout building, the particulate 
matter emissions resulting from the transfer are indirectly controlled by the copper concentrate 
scrubber systems. 

5.2 Copper Concentrate Loadout Stockpile (Unit ID: CCD03) 

Process Rate 

The annual, daily, and hourly process rates for wind erosion of the copper concentrate loadout 
stockpile are equal to the area of the copper concentrate loadout building (1.17 acres) and continuous 
operation of the stockpile (i.e. 8,760 hours/year, 24 hours/day, 1 hour/hour). 

Emission Factor 

Due to the copper concentrate loadout stockpile being enclosed within the copper concentrate 
loadout building, the PM, PM10, and PM2.5 emissions from wind erosion of the copper concentrate 
loadout stockpile are negligible.  Therefore, a 0 ton/acre-year emission factor is assumed for PM, 
PM10, and PM2.5. 

Control Efficiency 

Particulate matter emissions in the copper concentrate loadout building are controlled by the copper 
concentrate scrubber systems.  The scrubber systems pick up and deliver the particulate matter 
entrained air from the copper concentrate loadout building to the scrubbers for processing. 
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6. MOLYBDENUM DEWATERING AND PACKAGING 

6.1 Material Transfers from the Molybdenum Concentrate Filter to the Molybdenum 
Dryer and from the Molybdenum Dryer to the Molybdenum Concentrate 
Packaging and Weigh System (Unit IDs: MD01 and MD03 through MD06) 

Process Rate 

The annual process rates for the material transfers from the molybdenum concentrate plate and 
frame filter to the molybdenum dryer and from the molybdenum dryer to the molybdenum concentrate 
packaging and weigh system are based on the annual amount of molybdenum concentrate produced 
by the concentrate ore processing equipment, according to the concentrate ore mining rate.  When 
the concentrate ore mining rates are at a maximum (in Year 5), 6,000 tons/year of molybdenum 
concentrate can be produced.  The annual molybdenum concentrate production rates are scaled 
down proportionately when the annual concentrate ore mining rates are less than the maximum.  The 
hourly and maximum daily process rates are based on the maximum hourly quantity of molybdenum 
concentrate produced (1.90 tons/hour) and continuous operation (1.90 tons/hour * 24 hours/day = 
45.6 tpd). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from the material transfers from the molybdenum 
concentrate filter to the molybdenum dryer and from the molybdenum dryer to the molybdenum 
concentrate packaging and weigh system are calculated using Equation 2.  The plate and frame filter 
is designed to remove 85% of the water from the molybdenum concentrate such that a 15% material 
moisture content is used in Equation 2 for the material transfer before the dryer.  The dryer removes 
an additional 3% to 5% of moisture and a material moisture content of 10% is used in Equation 2 for 
material transfers after the dryer as a worst case estimate. 

The mean wind speeds (U, 1.3 mph for protected transfer points and 6.21 mph for unprotected 
transfer points) are equal to the value used to calculate the emission factors in Sections 3.4 and 2.5, 
respectively.  The explanation for how the mean wind speeds are determined is presented in Sections 
3.4 and 2.5. 

Control Efficiency 

Emissions of particulate matter resulting from the material transfers from the molybdenum 
concentrate filter to the molybdenum dryer and from the molybdenum dryer to the molybdenum 
concentrate packaging and weigh system are controlled by good operating practices, enclosures, or 
the molybdenum dust collection system.  When process material is transferred to an enclosed piece 
of equipment, particulate emissions are controlled due to the emissions not being able to escape and 
a 100% control efficiency is assumed.  The dust collection system has a 100% capture efficiency and 
picks up and delivers the particulate matter entrained air to the dust collector for processing.  
Emissions calculations for the molybdenum dust collection system are presented in Section 10.  The 
wind speed and particulate matter control method used at each material transfer point from the 



RCP Emission Inventory Information / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS 6-2

molybdenum concentrate filter to the molybdenum concentrate packaging and weigh system is 
presented in Table 6.1. 

Table 6.1  Material Moisture Contents, Wind Speeds, and Control Methods for the Material 
Transfers from the Molybdenum Concentrate Filter to the Molybdenum Dryer and from the 

Molybdenum Dryer to the Molybdenum Concentrate Supersacks or Drums 

Unit 
ID Unit Description 

Material 
Moisture 
Content 

Wind 
Speed Control Method 

MD01 
Molybdenum Concentrate Filter (Ft-MC) 
to Molybdenum Concentrate Dryer 
(D-MC) 

15% 1.3 mph Enclosed 

MD03 Molybdenum Concentrate Dryer (D-MC) 
to Molybdenum Concentrate Bin (B-MC) 6% 1.3 mph 

Molybdenum Dust 
Collector  

(PC-MDC) 

MD04 
Molybdenum Concentrate Bin (B-MC) to 
Molybdenum Concentrate Hopper 
(H-MC) 

6% 6.21 mph Good Operating 
Practices 

MD05 
Molybdenum Concentrate Hopper  
(H-MC) to Molybdenum Concentrate 
Conveyor (CV-MC) 

6% 1.3 mph Enclosed 

MD06 
Molybdenum Concentrate Conveyor  
(CV-MC) to Molybdenum Concentrate 
Packaging and Weigh System (MPS) 

6% 6.21 mph 
Molybdenum Dust 

Collector  
(PC-MDC) 

 

6.2 Molybdenum Drying (Unit ID: MD02) 

Process Rate 

The annual, maximum daily, and hourly process rates for the molybdenum dryer are equal to the 
molybdenum concentrate material transfer process rates (see Section 6.1). 

Emission Factor 

Uncontrolled PM and PM10 emissions from the molybdenum dryer are calculated using the emission 
factors of 19.7 lb/ton and 12.0 lb/ton, respectively, from AP-42, Table 11.24-2 (08/82) for drying of all 
high moisture minerals except titanium/zirconium sands.  The moisture content of the molybdenum 
concentrate is 15% prior to drying, which according to AP-42, Section 11.24.2 classifies the 
concentrate as high moisture.  Uncontrolled PM2.5 emissions are estimated to be 30% of PM 
emissions based on the information presented for Category 4, material handling and processing of 
processed ore, in AP-42, Appendix B.2 (08/04).  Since the molybdenum dryer is heated using an 
electric hot oil heater, there are no combustion emissions from the molybdenum drying operations. 

Control Efficiency 

Emissions of particulate matter resulting from the molybdenum drying are collected and processed by 
the molybdenum scrubber system and electrostatic precipitator designed in series.  The scrubber 
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system has a 100% capture efficiency and picks up and delivers the particulate matter entrained air to 
the scrubber for processing.  After processing by the scrubber system, the exhaust air from the 
scrubber is transferred to the electrostatic precipitator for further particulate matter removal before 
being exhaust to the atmosphere.  Emission calculations for the molybdenum scrubber and 
electrostatic precipitator systems in series are presented in Section 10. 
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7. TAILINGS DEWATERING AND PLACEMENT 

7.1 Material Transfers from Tailings Filters to Tailings Storage (Unit IDs: TDS01 
through TDS09) 

Process Rate 

The annual process rate for the material transfers from the from the tailings plate and frame filters to 
the tailings storage is based on the annual amount of tailings produced by the concentrate ore 
processing equipment, according to the concentrate ore mining rate.  When the concentrate ore 
mining rate is at a maximum (in Year 5), 33,812,400 tons/year of tailings can be produced.  The 
annual tailings production rates are scaled down proportionately when the annual concentrate ore 
mining rates are less than the maximum.  The hourly and maximum daily process rates are based on 
the maximum hourly quantity of tailings produced (10,722 tons/hour) and continuous operation 
(10,722 tons/hour * 24 hours/day = 257,328 tpd). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from the material transfers from the tailings plate and 
frame filters to the tailings storage are calculated using Equation 2.  The plate and frame filters 
remove 82-85% of the water from the tailings.  The material moisture content value used in Equation 
2 is determined to be 15% as a worst case estimate. 

The mean wind speeds (U, 1.3 mph for protected (covered or enclosed) transfer points and 6.21 mph 
for unprotected transfer points) are equal to the value used to calculate the emission factors in 
Sections 3.4 and 2.5, respectively.  The explanation for how the mean wind speeds are determined is 
presented in Sections 3.4 and 2.5, respectively.  The fixed tailings conveyors and the relocatable 
conveyors in the tailings dewatering and placement system have covers on the discharge points and 
therefore a reduced wind speed of 1.3 mph can be used at the material transfer point. 

There are two tailings conveying and placement systems at the RCP (see Figure B.11 in Appendix B 
of Rosemont Copper Company, Application for a Class II Permit, Rosemont Copper Project, 
Southeastern Arizona).  The primary system (System #1) has one more conveyor than the alternate 
system (System #2).  Therefore, particulate emissions from the material transfers from the tailings 
plate and frame filters to the tailings storage assume all tailings are processed through System #1 as 
a worst case emission estimate. 

Control Efficiency 

Emissions of particulate matter resulting from the material transfers from the tailings plate and frame 
filters to the tailings storage are controlled by good operating practices and enclosures.  When 
process material is transferred to an enclosed piece of equipment, particulate emissions are 
controlled due to the emissions not being able to escape and a 100% control efficiency is assumed.  
The wind speed and particulate matter control method used at each material transfer point from the 
tailings filters to the tailings storage is presented in Table 7.1. 
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Table 7.1  Wind Speeds and Control Methods for the Material Transfers from the Tailings 
Filters to the Tailings Storage 

Unit ID Unit Description Wind Speed Control Method 

TDS01 Tailings Filters (Ft-T1/T14) to Tailings Belt 
Feeders (F-T1/T14) 1.3 mph Enclosed 

TDS02 Tailings Belt Feeders (F-T1/T14) to Fixed 
Tailings Conveyor No. 1 (CV-F1) 1.3 mph Enclosed 

TDS03 Fixed Tailings Conveyor No. 1 (CV-F1) to 
Fixed Tailings Conveyor No. 2 (CV-F2) 1.3 mph Enclosed 

TDS04 Fixed Tailings Conveyor No. 2 (CV-F2) to 
Fixed Tailings Conveyor No. 3 (CV-F3) 1.3 mph Good Operating Practices

TDS05 Fixed Tailings Conveyor No. 3 (CV-F3) to 
Relocatable Conveyor (CV-R1) 1.3 mph Good Operating Practices

TDS06 Relocatable Conveyors (CV-R1) to Shiftable 
Conveyor (CV-S1) 1.3 mph Good Operating Practices

TDS07 Shiftable Conveyor (CV-S1) to Belt Wagon 
Conveyor (CV-BW1) 6.21 mph Good Operating Practices

TDS08 
Belt Wagon Conveyor (CV-BW1) to 
Spreader Crawler Mounted Conveyor 
(CV-SP1) 

6.21 mph Good Operating Practices

TDS09 Spreader Crawler Mounted Conveyor  
(CV-SP1) to Tailings Storage 6.21 mph Good Operating Practices

 

7.2 Tailings Storage (Unit ID: TDS10) 

Process Rate 

The annual, daily, and hourly process rates for wind erosion of the tailings storage are equal to the 
maximum area of the land containing the tailings (1,500 acres) and continuous operation of the 
storage area (i.e. 8,760 hours/year, 24 hours/day, 1 hour/hour). 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from the tailings storage are calculated using the 
methodology and equations from AP-42, Section 13.2.5 (11/06), including: 
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where: 

EF = emission factor (lb/acre-year), the PM emission factor is assumed to be 
 equal to the emission factor for PM30 

k = particle size multiplier (1 for PM, 0.5 for PM10, 0.075 for PM2.5) 

P = erosion potential function 

N = number of disturbances (1, the tailings storage area will only be disturbed 
 when the tailings are added)  

u* = friction velocity (m/s) 

ut
* = threshold friction velocity (0.43 m/s, the smallest value from Table 13.2.5-1, 

 assumed to approximate the tailings) 

u10
+ = fastest mile for the time period between disturbances (10.70 m/s, the fastest 

 mile recorded from hourly data collected at the meteorological station at the 
 RCP from April 2006 through May 2009) 

Control Efficiency 

Emissions of particulate matter resulting from wind erosion of the tailings storage are controlled by 
constructing the tailings storage area using waste rock material.  The waste rock breaks up the air 
flow and reduces exposure of the tailings storage area to windy conditions. 
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8. FUEL BURNING EQUIPMENT 

8.1 Diesel Electrowinning Hot Water Generator (Unit ID: FB01) 

Process Rate 

The annual, daily, and hourly process rates for the diesel electrowinning hot water generator are 
based on the hot water generator heat input rate (6.0 MMBtu/hour) and continuous operation (8,760 
hours/year, 24 hours/day, and 1 hour/hour).  The process rates are consistent for all years of the life 
of the mine. 

Emission Factor 

Uncontrolled filterable PM, condensable PM, CO, NOx, SO2, VOC, CO2, and HAP emissions resulting 
from the diesel electrowinning hot water generator are calculated using emission factors from AP-42, 
Tables 1.3-1, 1.3-2, 1.3-3, 1.3-8, 1.3-10, and 1.3-12 (05/10) for either distillate oil or No. 2 fuel oil fired 
boilers rated less than 100 MMBtu/hr (industrial boilers). 

The total PM emission factor is calculated by summing the filterable and condensable emission 
factors.  The uncontrolled PM10 and PM2.5 emission factors are calculated using the particle size 
distribution data in AP-42 Table 1.3-6 (10/96) for uncontrolled industrial boilers firing distillate oil and 
applying it to the total PM emission factor. 

The SO2 emission factor includes an input for the sulfur content of the diesel fuel used in the 
electrowinning hot water generator.  The electrowinning hot water generator operates on ultra low 
sulfur diesel fuel with a sulfur content of 0.0015%.  The VOC emission factor is assumed to be equal 
to the non-methane total organic compound (TOC) emission factor.  The formaldehyde emission 
factor is assumed to be equal to the high end value of the formaldehyde range as a worst case 
scenario.  

The emission factors for the electrowinning hot water generator and the corresponding AP-42 
reference tables are presented in Table 8.1.  A diesel heating value of 137,000 Btu/gallon (AP-42, 
Appendix A, page A-5 (09/85)) is used in the calculation of emissions from the electrowinning hot 
water generator. 
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Table 8.1  Emission Factors for Diesel Electrowinning Hot Water Generator 

Regulated Pollutant Emission Factor Units AP-42 Table 

PM 3.30 lb/103 gallons 1.3-1, 1.3-2 

PM10 1.65 lb/103 gallons 1.3-1, 1.3-2, 1.3-6 

PM2.5 0.40 lb/103 gallons 1.3-1, 1.3-2, 1.3-6 

CO 5 lb/103 gallons 1.3-1 

NOx 20 lb/103 gallons 1.3-1 

SO2 0.21 lb/103 gallons 1.3-1 

VOC 0.2 lb/103 gallons 1.3-3 

CO2 22,300 lb/103 gallons 1.3-12 

Total HAPs 500.59 lb/1012 Btu 1.3-8 and 1.3-10 

 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented during the 
use of the diesel electrowinning hot water generator. 

8.2 Thickener Area Emergency Generator, PLS Pond Area Emergency Generator, 
Main Substation Emergency Generator, and Administration Building 
Emergency Generator (Unit IDs: FB02 through FB05) 

Process Rate 

The annual, daily, and hourly process rates for the diesel fueled emergency generators are based on 
the power ratings of the generators and the hours of operation.  The thickener area emergency 
generator and PLS pond area emergency generator have power ratings of 1,000 kW.  The main 
substation emergency generator and the administration building emergency generator have power 
ratings of 750 kW.  All emergency generators will only be used in emergency power situations, 
estimated at 500 hours/year.  However, the emergency generators are capable of operating 24 
hours/day and 1 hour/hour. 

Emission Factor 

Uncontrolled PM, PM10, PM2.5, CO, NOx, and VOC emissions from the emergency generators are 
calculated using the exhaust emission standards for nonroad engines from the new source 
performance standards (NSPS), 40 CFR 89, Section 112.  The emission standards for the emergency 
generators with engines rated greater than 560 kW and manufactured after 2006 (Tier 2) are 
presented in Table 8.2.  PM10 and PM2.5 emissions from internal combustion engines are not listed as 
emission standards and are assumed to be equal to PM emissions.  The NOx and VOC emission 
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standards are combined in the NSPS as a single emission standard.  Based on EPA documentation 
(Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition), 
NOx and VOC emissions for engines greater than 560 kW are assumed to be equal to 93.75% and 
6.25%, respectively, of the combined NOx and VOC emission standard. 

Uncontrolled SO2 emissions are calculated assuming all the sulfur in the diesel fuel is converted to 
SO2 emissions and the sulfur content of the diesel fuel is 0.0015%.  This leads to an uncontrolled SO2 
emission factor of 0.00003 pound SO2 per pound of diesel fuel (or 0.0066 grams of SO2 per kW-hr).  
Uncontrolled HAP emissions are calculated using the emission factors from AP-42, Tables 3.4-3 and 
3.4-4 (10/96) for large (> 600 hp) stationary, diesel engines. 

Uncontrolled CO2 emissions are calculated using the emission factor of 22.3 lb/gallon of fuel from 
AP-42, Table 1.3-12 (05/10) for No. 2 diesel fuel.  The CO2 emission factor is a default value for 
diesel fuel combustion (independent of internal or external combustion) and is based on an average 
No. 2 diesel fuel carbon content of 87.25%. 

A diesel heating value of 19,300 Btu/pound of diesel fuel, an average brake-specific fuel consumption 
value of 7,000 Btu/hp-hr, and a diesel fuel density of 7.3775 lb/gallon were used to calculate the HAP 
emissions and the SO2 and CO2 emission factor in terms of g/kW-hr. 

Table 8.2  Emission Standards for Diesel Internal Combustion Engines (> 560 kW, Tier 2) 

Regulated Pollutant Emission Factor Units 

PM 0.20 g/kW-hr 

PM10 0.20 g/kW-hr 

PM2.5 0.20 g/kW-hr 

CO 3.5 g/kW-hr 

NOx + VOC 6.4 g/kW-hr 

 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented during the 
use of the diesel emergency generators. 

8.3 Electrowinning Building Emergency Generator (Unit ID: FB06) 

Process Rate 

The annual, daily, and hourly process rates for the diesel fueled electrowinning building emergency 
generator are based on the power rating of the generator and the hours of operation.  The 
electrowinning building emergency generator has a power rating of 50 kW and will only be used in 
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emergency power situations, estimated at 500 hours/year.  However, the emergency generator is 
capable of operating 24 hours/day and 1 hour/hour. 

Emission Factor 

Uncontrolled PM, PM10, PM2.5, CO, NOx, and VOC emissions from the electrowinning building 
emergency generator are calculated using the exhaust emission standards for nonroad engines from 
NSPS, 40 CFR 89, Section 112.  The emission standards for engines rated between 37 and 75 kW 
and manufactured after 2008 (Tier 3) are presented in Table 8.3.  PM10 and PM2.5 emissions from 
internal combustion engines are not listed as emission standards and are assumed to be equal to PM 
emissions.  The NOx and VOC emission standards are combined in the NSPS as a single emission 
standard.  Based on EPA documentation (Exhaust and Crankcase Emission Factors for Nonroad 
Engine Modeling - Compression-Ignition), NOx and VOC emissions for engines between 37.3 and 
74.6 kW are assumed to be equal to 94.29% and 5.71%, respectively, of the combined NOx and VOC 
emission standard. 

Uncontrolled SO2 emissions are calculated assuming all the sulfur in the diesel fuel is converted to 
SO2 emissions and the sulfur content of the diesel fuel is 0.0015%.  This leads to an uncontrolled SO2 
emission factor of 0.00003 pound SO2 per pound of diesel fuel (or 0.0066 grams of SO2 per kW-hr).  
Uncontrolled HAP emissions are calculated using the emission factors from AP-42, Table 3.3-2 
(10/96) for industrial diesel engines. 

Uncontrolled CO2 emissions are calculated using the emission factor of 22.3 lb/gallon of fuel from 
AP-42, Table 1.3-12 (05/10) for No. 2 diesel fuel.  The CO2 emission factor is a default value for 
diesel fuel combustion (independent of internal or external combustion) and is based on an average 
No. 2 diesel fuel carbon content of 87.25%. 

A diesel heating value of 19,300 Btu/pound of diesel fuel, an average brake-specific fuel consumption 
value of 7,000 Btu/hp-hr, and a diesel fuel density of 7.3775 lb/gallon were used to calculate the HAP 
emissions and the SO2 and CO2 emission factor in terms of g/kW-hr. 

Table 8.3  Emission Standards for Diesel Internal Combustion Engines (37  kW < 75, Tier 3) 

Regulated Pollutant Emission Factor Units 

PM 0.40 g/kW-hr 

PM10 0.40 g/kW-hr 

PM2.5 0.40 g/kW-hr 

CO 5.0 g/kW-hr 

NOx + VOC 4.7 g/kW-hr 
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Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented during the 
use of the electrowinning building emergency generator. 

8.4 Primary Crusher Fire Water Pump and SX/EW Fire Water Pump (Unit IDs: FB07 
and FB08) 

Process Rate 

The annual, daily, and hourly process rates for the diesel fueled primary crusher fire water pump and 
the diesel fueled SX/EW fire water pump are based on the power ratings of the fire pumps and the 
hours of operation.  Both fire water pumps have power ratings of 400 hp (298.4 kW) and will only be 
used in emergency situations, estimated at 500 hours/year.  However, the fire water pumps are 
capable of operating 24 hours/day and 1 hour/hour. 

Emission Factor 

Uncontrolled PM, PM10, PM2.5, CO, NOx, and VOC emissions from the fire water pumps are 
calculated using the emission standards for stationary fire pump engines from NSPS, 40 CFR 60, 
Subpart IIII, Table 4.  The emission standards for fire pump engines rated between 225 and 450 kW 
and manufactured after 2009 are presented in Table 8.4.  PM10 and PM2.5 emissions from fire pump 
engines are not listed as emission standards and are assumed to be equal to PM emissions.  The 
NOx and VOC emission standards are combined in the NSPS as a single emission standard.  Based 
on EPA documentation (Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - 
Compression-Ignition), NOx and VOC emissions for engines between 300 and 600 hp are assumed to 
be equal to 93.33% and 6.67%, respectively, of the combined NOx and VOC emission standard. 

Uncontrolled SO2 emissions are calculated assuming all the sulfur in the diesel fuel is converted to 
SO2 emissions and the sulfur content of the diesel fuel is 0.0015%.  This leads to an uncontrolled SO2 
emission factor of 0.00003 pound SO2 per pound of diesel fuel (or 0.0066 grams of SO2 per kW-hr).  
Uncontrolled HAP emissions are calculated using the emission factors from AP-42, Table 3.3-2 
(10/96) for industrial diesel engines. 

Uncontrolled CO2 emissions are calculated using the emission factor of 22.3 lb/gallon of fuel from 
AP-42, Table 1.3-12 (05/10) for No. 2 diesel fuel.  The CO2 emission factor is a default value for 
diesel fuel combustion (independent of internal or external combustion) and is based on an average 
No. 2 diesel fuel carbon content of 87.25%. 

A diesel heating value of 19,300 Btu/pound of diesel fuel, an average brake-specific fuel consumption 
value of 7,000 Btu/hp-hr, and a diesel fuel density of 7.3775 lb/gallon were used to calculate the HAP 
emissions and the SO2 and CO2 emission factor in terms of g/kW-hr. 
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Table 8.4  Emission Standards for Stationary Fire Pump Engines (225  kW < 450, Tier 3) 

Regulated Pollutant Emission Factor Units 

PM 0.20 g/kW-hr 

PM10 0.20 g/kW-hr 

PM2.5 0.20 g/kW-hr 

CO 3.5 g/kW-hr 

NOx + VOC 4.0 g/kW-hr 

 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented during the 
use of the fire water pumps. 
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9. MISCELLANEOUS SOURCES 

9.1 Lime Loading (Unit IDs: MS01 and MS04) 

Process Rate 

The annual process rates for the lime loading are based on an annual lime usage rate of 56,700 tons.  
The usage rate is consistent throughout the life of the mine.  The maximum daily process rate is 
calculated from the annual usage rate divided by 365 days/year, the quantity of days per year lime 
will be used at the RCP and adding a 20% maximum capacity factor.  The hourly process rate is 
determined by dividing the maximum daily usage rate by 24 hours/day.  Lime is loaded into two 
different storage vessels at the RCP, the bulk pebble lime silo (Unit ID MS01) and the lime storage 
bin (Unit ID MS05).  The annual, daily, and hourly process rates for loading lime into each of the two 
storage vessels are assumed to be 2/3 and 1/3 of the total lime usage rate for the bulk pebble lime 
silo and lime storage bin, respectively. 

Emission Factor 

Uncontrolled PM emissions from the lime loading are calculated using the emission factor of 0.61 
lb/ton, from AP-42, Table 11.17-4 (02/98) for lime product loading, enclosed truck.  PM10 and PM2.5 
emission factors for lime product loading are not listed in Table 11.17-4, but are assumed to be equal 
to PM emissions as a worst case scenario. 

Control Efficiency 

Emissions of particulate matter resulting from loading lime into the storage vessels are controlled by 
bin vent systems.  The bulk pebble lime silo is controlled by the bulk pebble lime silo bin vent and the 
lime storage bin is controlled by the lime storage bin vent.  The bin vent systems treat the dust 
entrained displacement air generated during the loading process.  The bin vent systems have a pick 
up efficiency of 100% (they are located directly on the storage containers) and a 90% control 
efficiency, as determined by the bin vent vendors. 

9.2 Reagent Material Transfer Points (Unit IDs: MS02 through MS03 and MS05 
through MS08) 

Process Rate 

The annual process rates for the reagent material transfer points are based on the annual reagent 
usage rates presented in Table 9.1.  The usage rates are consistent throughout the life of the mine.  
The maximum daily process rates are calculated from the annual usage rates divided by 365 
days/year, the quantity of days per year reagents will be used at the RCP, and adding a 20% 
maximum capacity factor.  The hourly process rate is determined by dividing the maximum daily 
usage rate by 24 hours/day. 

The lime usage rate in Table 9.1 is for two different lime systems.  The division of the usage rate 
between the two systems is described in Section 9.1. 
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Table 9.1  Annual Reagent Usage Rates 

Reagent Annual Usage 

Calcium Oxide - High Calcium Pebble Lime 56,700 tons 

Sodium Metasilicate 3,000 tons 

Nonionic Polyacrylamide 1,100 tons 

Cobalt Sulfate 6.0 tons 

Guar Gum 150 tons 

 

Emission Factor 

Uncontrolled PM, PM10, and PM2.5 emissions from the reagent material transfer points are calculated 
using Equation 2.  The mean wind speed (U, 6.21 mph for unprotected transfer points) is equal to the 
value used to calculate the emission factor in Section 2.5.  The explanation for how the mean wind 
speed is determined is presented in Section 2.5.  The material moisture content value used in 
Equation 2 is unknown for the different chemicals.  A 1% material moisture content is used as a worst 
case scenario. 

Control Efficiency 

Emissions of particulate matter resulting from the reagent material transfer points are controlled by 
good operating practices, enclosures, or bin vent systems.  When process material is transferred to 
an enclosed piece of equipment, particulate emissions are controlled due to the emissions not being 
able to escape and a 100% control efficiency is assumed.  The bin vent systems provide a 100% pick 
up efficiency (as explained in Section 9.1) and a 90% control efficiency of particulate emissions (as 
determined by the bin vent vendors).  The particulate matter control method used at each reagent 
material transfer point is presented in Table 9.2. 
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Table 9.2  Control Methods for the Reagent Material Transfer Points 

Unit ID Unit Description Control Method 

MS02 Bulk Pebble Lime Silo (S-BPL) to Bulk Pebble Lime 
Silo Screw Conveyor (CV-BPLS) Enclosed 

MS03 Bulk Pebble Lime Silo Screw Conveyor (CV-BPLS) 
to SAG Mill Feed Conveyor (CV-SMF) Good Operating Practices 

MS05 Transfer of Sodium Metasilicate to the Sodium 
Metasilicate Storage Bin (B-SM) 

Sodium Metasilicate 
Storage Bin Vent 

MS06 Transfer of Flocculant from Supersacks to 
Flocculant Storage Bins (B-F1/F2) Good Operating Practices 

MS07 Transfer of Guar from Bags to Guar Feeder (F-Gu) Good Operating Practices 

MS08 Transfer of Granular Cobalt Sulfate from Bags to 
Cobalt Sulfate Feeder (F-CoS) Good Operating Practices 
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10. PARTICULATE MATTER POLLUTION CONTROL EQUIPMENT WITH 
EMISSION LIMITATIONS (UNIT IDS: PCL01 THROUGH PCL11) 

Process Rate 

The annual, daily, and hourly process rates for the particulate matter pollution control equipment with 
emission limitations are based on the exhaust flow rate of the equipment and/or the hours of 
operation.  The exhaust flow rate and the operating hours for each piece of pollution control 
equipment is presented in Table 10.1.  The particulate matter pollution control equipment is assumed 
to operate at maximum capacity and continuous operation throughout the life of the mine even if the 
processes being controlled are operating at less than maximum capacity. 

Table 10.1  Process Rates for Particulate Matter Pollution Control Equipment 

Operating Hours 
Unit ID Pollution Control Equipment Exhaust Flow 

Rate Annual Daily 

PCL01 Crushing Area Scrubber (PC-CAS) 18,000 acfm 8,760 24 

PCL02 Stockpile Area Scrubber (PC-SAS) 36,500 acfm 8,760 24 

PCL03 Reclaim Tunnel Scrubber (PC-RTS) 15,000 acfm 8,760 24 

PCL04 Pebble Crusher Area Scrubber  
(PC-PCAS) 22,000 acfm 8,760 24 

PCL05 Copper Concentrate Scrubber 1  
(PC-CCS1) 50,000 acfm 8,760 24 

PCL06 Copper Concentrate Scrubber 2  
(PC-CCS2) 50,000 acfm 8,760 24 

PCL07 Molybdenum Scrubber (PC-MS) / 
Electrostatic Precipitator (PC-EP) 500 acfm 8,760 24 

PCL08 Molybdenum Dust Collector (PC-MDC) 1,500 acfm 8,760 24 

PCL09 Laboratory Dust Collector 1 (PC-L1) 10,000 acfm 8,760 24 

PCL10 Laboratory Dust Collector 2 (PC-L2) 10,000 acfm 8,760 24 

PCL11 Laboratory Dust Collector 3 (PC-L3) 10,000 acfm 8,760 24 

 

Emission Factor 

Particulate matter emissions from the pollution control devices are based on lb/hour emission limits or 
PM10 outlet grain loadings voluntarily accepted by the RCP.  The PM and PM2.5 fractions of PM10 
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emissions are estimated based on the control efficiencies of the pollution control equipment in each 
particulate size range (from AP-42, Appendix B.2 and manufacturer’s information) and the emission 
units being controlled.  The voluntarily accepted emission limits and outlet grain loadings and the 
parameters needed to calculate the appropriate exhaust flow rate for each piece of pollution control 
device with a voluntarily accepted grain loading is presented in Table 10.2.  The PM and PM2.5 
fraction of PM10 emissions for each pollution control devices is presented in Table 10.3.  The following 
equations are used to calculate the appropriate exhaust flow rate: 

100
x - 1

PT  460
PT  460Q  Q m

stPC

PCstacfm
dscfm      (8a)  

Hg of inches 2.036
psi 1

1000
SH - GE - P  P MSLPC     (8b)  

where: 

Qdscfm = exhaust flow rate of the pollution control device at dry, standard conditions 
 (dscfm) 

Qacfm = actual exhaust flow rate of the pollution control device 

Tst = standard temperature (68°F, definition in 40 CFR 60.2) 

TPC = temperature of the pollution control device exhaust (see Table 10.2) 

Pst = standard pressure (14.7 psi, definition in 40 CFR 60.2) 

PPC = pressure of the dust collector exhaust (psi) 

xm = percent of moisture in the exhaust flow (The moisture percentages are 
 uncertain.  As a worst case scenario, a moisture content of 0% is 
 assumed.) 

PMSL = pressure at mean sea level (29.92 in. Hg) 

GE = ground elevation (5,350 feet at the RCP) 

SH = stack height (see Table 10.2) 

Equation 8b is based on the estimate that for every 1,000 feet above sea level, the pressure 
decreases by 1 inch of mercury. 

 

 

 



RCP Emission Inventory Information / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS 10-3

Table 10.2  Voluntarily Accepted PM10 Emission Limits and Outlet Grain Loadings and 
Particulate Matter Pollution Control Equipment Properties 

Unit ID Pollution Control Equipment 
PM10 Outlet 

Grain Loading / 
Emission Limit 

Exhaust 
Temperature 

(°F) 

Stack 
Height (ft) 

PCL01 Crushing Area Scrubber (PC-CAS) 1.28 lb/hr Ambient a 24 

PCL02 Stockpile Area Scrubber (PC-SAS) 2.59 lb/hr Ambient a 24 

PCL03 Reclaim Tunnel Scrubber (PC-RTS) 1.07 lb/hr Ambient a 24 

PCL04 Pebble Crusher Area Scrubber  
(PC-PCAS) 1.56 lb/hr Ambient a 24 

PCL05 Copper Concentrate Scrubber 1  
(PC-CCS1) 3.55 lb/hr Ambient a 24 

PCL06 Copper Concentrate Scrubber 2  
(PC-CCS2) 3.55 lb/hr Ambient a 24 

PCL07 Molybdenum Scrubber (PC-MS) / 
Electrostatic Precipitator (PC-EP) 0.02 lb/hr 500 55 

PCL08 Molybdenum Dust Collector (PC-
MDC) 

0.010 
grains/dscf Ambient a 20 

PCL09 Laboratory Dust Collector 1 (PC-L1) 0.005 
grains/dscf Ambient a 20 

PCL10 Laboratory Dust Collector 2 (PC-L2) 0.005 
grains/dscf Ambient a 20 

PCL11 Laboratory Dust Collector 3 (PC-L3) 0.005 
grains/dscf Ambient a 20 

a The average ambient temperature at the RCP is 62.43 °F (calculated from hourly data collected at the meteorological 
station at the RCP from April 2006 through May 2009). 

 

The molybdenum scrubber and electrostatic precipitator are designed to operate in series.  Therefore, 
they are treated as a single emission point.  The pollution control equipment properties listed in the 
above tables are for the electrostatic precipitator, since it is the final piece of pollution control 
equipment exhausted to the atmosphere. 
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Table 10.3  PM and PM2.5 Fractions of PM10 Emissions from the Particulate Matter Pollution 
Control Equipment 

Unit ID Pollution Control Equipment PM Fraction PM2.5 Fraction 

PCL01 Crushing Area Scrubber (PC-CAS) 1.23 0.63 

PCL02 Stockpile Area Scrubber (PC-SAS) 1.27 0.36 

PCL03 Reclaim Tunnel Scrubber (PC-RTS) 1.27 0.36 

PCL04 Pebble Crusher Area Scrubber (PC-PCAS) 1.47 0.44 

PCL05 Copper Concentrate Scrubber 1 (PC-CCS1) 1.27 0.36 

PCL06 Copper Concentrate Scrubber 2 (PC-CCS2) 1.27 0.36 

PCL07 Molybdenum Scrubber (PC-MS) / 
Electrostatic Precipitator (PC-EP) 1.01 0.95 

PCL08 Molybdenum Dust Collector (PC-MDC) 2.11 0.15 

PCL09 Laboratory Dust Collector 1 (PC-L1) 1.43 0.66 

PCL10 Laboratory Dust Collector 2 (PC-L2) 1.43 0.66 

PCL11 Laboratory Dust Collector 3 (PC-L3) 1.43 0.66 
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11. SOLVENT EXTRACTION AND ELECTROWINNING 

11.1 Solvent Extraction Mix Tanks and Settlers (Unit IDs: SXE01) 

Process Rate 

The annual, daily, and hourly process rates for the solvent extraction mix tanks and settlers are equal 
to the surface area of the tanks and continuous operation of the solvent extraction system (i.e. 8,760 
hours/year, 24 hours/day, 1 hour/hour).  The surface area of the solvent extraction mix tanks and 
settlers is presented in Table 11.1. 

Table 11.1  Surface Area of the Solvent Extraction Mix Tanks and Settlers 

Solvent Extraction Mix Tank or Settler Surface Area (ft2) 

E1 Primary Mix Tank - 7.75' D x 9.75' H 47.2 

E1 Secondary Mix Tank - 9.5' D x 9.75' H 70.9 

E1 Tertiary Mix Tank - 9.5' D x 9.75' H 70.9 

E1 Extraction Settler - 64' L x 33' W x 3.33' H 2,112 

E1-P Primary Mix Tank - 7.75' D x 9.75' H 47.2 

E1-P Secondary Mix Tank - 9.5' D x 9.75' H 70.9 

E1-P Tertiary Mix Tank - 9.5' D x 9.75' H 70.9 

E1-P Extraction Settler - 64' L x 33' W x 3.33' H 2,112 

E2 Primary Mix Tank - 7.75' D x 9.75' H 47.2 

E2 Secondary Mix Tank - 9.5' D x 9.75' H 70.9 

E2 Tertiary Mix Tank - 9.5' D x 9.75' H 70.9 

E2 Extraction Settler - 64' L x 33' W x 3.33' H 2,112 

S1 Primary Mix Tank - 7.75' D x 9.75' H 47.2 

S1 Secondary Mix Tank - 9.5' D x 9.75' H 70.9 

S1 Strip Settler - 64' L x 33' W x 3.33' H 2,112 

Total 9,132.9

 

Emission Factor 

Uncontrolled VOC and HAP emissions from the solvent extraction tanks are calculated using the 
methodology and equations from the Hydrometallurgy of Copper, presented at an international 
copper mining convention in 1999.  The methodology presented in the paper is a more accurate way 
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to estimate the evaporative loss of diluent than using the EPA Tanks program to model the mixers 
and settlers as tanks.  The following equations (Equations 9a and 9b) and data (Table 11.2) are used 
to calculate VOC and HAP emissions from the solvent extraction mix tanks and settlers.  The full 
paper is presented in Appendix C. 
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where: 

Fi = diffusive flux of component i in the air (lb/ft2-hr) 

Ci
0 = component concentration at the surface (g/m3, see Table 11.2) 

Ci
H = component concentration at the measured height (g/m3, see Table 11.2) 

H = height at which concentration measurement was taken (1 m) 

Di = diffusivity of component i in the air (m2/s) 

T = temperature (335.6 K, the average value calculated from hourly data 
 collected at the meteorological station at the RCP from April 2006 through 
 May 2009) 

Mi = molecular weight of the component in the air (gram/gram-mole, see Table 
 11.2) 

MA = molecular weight of the air (28.97 gram/gram-mole) 

P = pressure (0.8 atm, calculated based on the elevation at the RCP (5,350 ft) 
 and the estimate that for every 1,000 feet above sea level, the pressure 
 decreases by 1 inch of mercury.) 

Vi = sum of atmospheric diffusion volume increments by atom and structure for 
 the component in the air (see Table 11.2) 

VA = sum of atmospheric diffusion volume increments by atom and structure for 
 air (20.10) 
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Table 11.2  Data Used to Calculate VOC and HAP Emissions from the Solvent Extraction Mix 
Tanks and Settlers 

Data Benzene Toluene Ethylbenzene Xylenes others (including 
Hexane) a 

Ci
0 (ppmv) 25 350 1400 1912 2500 

Ci
H (ppmv) 0.0018 0.0668 0.0568 0.0371 16.9210 

Mi (g/g-mole) 78.11 92.13 106.16 106.16 -- 

Vi 90.68 111.14 131.6 131.6 -- 
a The diffusivity of the “other” component (Dother) is given in the Hydrometallurgy of Copper as 0.07.  It is corrected for the 
temperature and pressure at the RCP to be 0.10. 

Control Efficiency 

Emissions of VOCs and HAPs resulting from the mix tanks and settlers used in the solvent extraction 
system are controlled by the use of covers.  As described in the Hydrometallurgy of Copper, it is 
estimated that the use of covers allows 33% of the potential emissions to be released to the 
atmosphere.  Therefore, a 67% control efficiency is assumed for the solvent extraction mix tanks and 
settlers. 

11.2 Electrowinning Commercial Cells (Unit ID: SXE02) 

Process Rate 

The annual, daily, and hourly process rates for the electrowinning commercial cells are equal to the 
surface area of the cells and continuous operation of the electrowinning system (i.e. 8,760 
hours/year, 24 hours/day, 1 hour/hour).  There are 30 electrowinning cells each with a length of 22 
feet and a width of 4 feet.  Therefore the total surface area of the electrowinning cells is 2,640 ft2. 

Emission Factor 

Uncontrolled H2SO4 emissions from electrowinning are calculated using the emission factor of 
0.000157 lb/hr-ft2, from a report entitled “Measurement of Sulfuric Acid Mist Emissions from the 
Cyprus Twin Buttes Copper Company Electrowinning Tankhouse” (02/98) produced by Applied 
Environmental Consultants, Inc.  The emission factor includes the control efficiency from dispersion 
balls used in the electrowinning tankhouse at the Copper Twin Buttes facility.  At the RCP, an acid 
mist suppressant is used during electrowinning, which has a greater control efficiency than the use of 
dispersion balls.  Therefore, as a worst case scenario, it is assumed that the measurements found at 
the Cyprus Twin Buttes Copper Company Electrowinning Tankhouse apply to the RCP electrowinning 
cells. 

Uncontrolled cobalt compound emissions from electrowinning are determined by calculating the 
fraction of cobalt sulfate in the electrolyte solution sent to the electrowinning cells (approximated by 
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150 ppm).  It is assumed that the H2SO4 mist emissions from the electrowinning cells contain the 
same fraction of cobalt compounds. 

Control Efficiency 

Emissions of H2SO4 and cobalt compounds resulting from electrowinning are controlled by five cell 
ventilation scrubber systems.  The scrubber systems have a 100% capture efficiency and control the 
H2SO4 and cobalt compound emissions with a 99% efficiency. 
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12. TANKS 

12.1 Significant Storage Tanks (Unit IDs: T01 through T04) 

Process Rate 

There are four storage tanks at the RCP that have the potential to emit VOC and HAP emissions: 

 C7 Distribution Tank 

 MIBC Storage Tank 

 Diesel Fuel Storage Tank – Heavy Vehicles 1 

 Diesel Fuel Storage Tank – Heavy Vehicles 2 

The annual, daily, and hourly process rates for the tanks are equal to the operating hours of the 
tanks, or continuous operation (i.e. 8,760 hours/year, 24 hours/day, 1 hour/hour). 

Emission Factor 

Uncontrolled VOC and HAP emissions from the tanks are calculated using the EPA’s TANKS 
program for vertical fixed roof tanks.  The following information was used in the program to calculate 
the emissions from the tanks.  The other tank parameters needed to execute the EPA TANKS 
program are presented in Table 12.1. 

(a) The tanks are not heated; 

(b) The paint characteristics include white color paint and good paint conditions; 

(c) The tank roofs are flat (cone roof type with a height of 0 ft and slope of 0 ft/ft); 

(d) The vacuum and pressure settings are 0 psig; and 

(e) The meteorological data corresponds to Tucson, Arizona; 

The EPA TANKS output files showing the annual emission from the tanks are presented in Appendix 
D.  Hourly and daily emission rates were estimated from the annual emission values of the EPA 
TANKS program by assuming continuous operation (24 hours/day and 8,760 hours/year). 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented on the tanks. 
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13. TAILPIPE EMISSIONS FROM MOBILE ENGINES 

Process Rate 

The annual, daily, and hourly process rates for the mobile engines at the RCP are based on the hours 
of operation and VMT for the nonroad and on-road engines, respectively, when calculating PM, PM10, 
PM2.5, CO, NOx, and VOC tailpipe emissions.  When calculating SO2 and CO2 tailpipe emissions, the 
annual, daily, and hourly process rates are based solely on hours of operation. 

The process rates for the dozers, water trucks, and graders are presented in Sections 2.6, 2.7, and 
2.8, respectively.  The VMT process rates for the on-road support vehicles are presented in Section 
2.9.  The hours of operation for the shipment and delivery vehicles are calculated by dividing the VMT 
by an estimated average travel speed of 25 miles per hour. 

All other annual process rates (hours of operation and VMT) are based on usage determinations, 
which are anticipated to be consistent throughout the life of the mine.  Except for the haul trucks and 
emergency pumps, the daily process rates are calculated by dividing the annual process rates by 
365, the quantity of days per year the mobile engines will be used.  The hourly process rates are 
calculated by dividing the daily process rate by 24 hours/day. 

The daily hours of operation by the haul trucks in Years 5, 10, 15, and 20 are calculated by dividing 
the annual hours of operation by 365, the quantity of days per year the haul trucks will be used and 
adding a 20% maximum capacity factor (except for Year 1 when average mining rates are not 
expected to be exceeded and no maximum capacity factor is added).  The hourly process rates for 
the haul trucks are calculated by dividing the daily process rates by 24 hours/day. 

The emergency pumps will only be used in emergency power situations, estimated at 500 hours/year.  
However, the emergency pumps are capable of operating 24 hours/day and 1 hour/hour. 

In order to calculate tailpipe emissions, the horsepower rating, load factor and fleet size are also 
needed for each type of mobile engine.  Except for the emergency pumps, the load factors are 
obtained from the average medium or typical load factors from the manufacturer’s information (see 
Appendix F) or from the EPA document Median Life, Annual Activity, and Load Factor Values for 
Nonroad Engine Emissions Modeling.  The emergency pumps are assumed to operate at 100% load 
during emergency situations. 

The process rates and supporting information for the mobile engines are presented in Table E.1 of 
Appendix E. 

Emission Factor 

Uncontrolled PM, PM10, PM2.5, CO, NOx, SO2, VOC, and CO2 emissions are calculated using 
emission factors from the following sources: 

1. Manufacturer’s emission information (PM, PM10, PM2.5, CO, NOx, and VOC); 

2. 2011 nonroad engine standards (PM, PM10, PM2.5, CO, NOx, and VOC); 
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3. EPA Mobile6 program output (PM, PM10, PM2.5, CO, NOx, and VOC); 

4. 100% conversion of the sulfur in the fuel to SO2; and 

5. 99% conversion of the carbon in the fuel to CO2 

Manufacturer’s Information 

Empire Machinery, the Caterpillar representative in Arizona, provided emission factors for several 
pieces of mining equipment used at the RCP.  The emission factor information prepared by Empire 
Caterpillar is presented in Appendix F and includes emission factors in g/hp-hr or g/kW-hr for each 
piece of equipment.  PM10 and PM2.5 emission factors are not listed in the manufacturer’s information 
and are assumed to be equal to PM emissions. 

The NOx and VOC emission factors are combined in the manufacturer’s information.  The EPA 
document Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-
Ignition includes information on the fraction of NOx and VOC emissions in combined emission 
standards and is used to separate the NOx and VOC emissions. 

2011 Nonroad Engine Standards 

The emission factors for the nonroad engines not addressed in the manufacturer’s information are 
developed from the 2011 nonroad emission standards as the RCP will utilize the newest mobile 
engines.  The emission standards are presented in terms of g/hp-hr on pages 4-5 of the EPA 
document Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-
Ignition, which is used as the basis for the EPA nonroad modeling program.  When necessary, Table 
7 on page 16 was used to separate the NOx and VOC emission standards. 

EPA Mobile6 Program Output 

The emission factors for on-road engines were developed using the EPA Mobile6 vehicle emission 
modeling program.  The inputs for the program included: 

 Hourly temperature data (average values collected at the meteorological station at the RCP 
from April 2006 through May 2009); 

 2010 calendar year; 

 Gasoline RVP of 9.0 (maximum value for Arizona);  

 Designation to run the program for PM10 (it is assumed that PM and PM2.5 emissions are 
equal to PM10); and 

 15 ppm sulfur content of the diesel fuel. 
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The output of the Mobile6 program is presented in Appendix G.  The on-road gasoline fuel vehicles at 
the RCP are considered Class 3/4 Light Duty Gasoline Trucks (LDGT34).  The on-road diesel fuel 
vehicles are considered Heavy Duty Diesel Vehicles (HDDV). 

100% Conversion of the Sulfur in the Fuel to SO2

The SO2 emissions from all mobile engines are calculated assuming 100% of the sulfur in the fuel 
used in the engines is converted to SO2.  The RCP is expected to use 13,650,000 gallons of diesel 
fuel per year for the mobile engines with a sulfur content of 15 ppm.  Gasoline usage is expected to 
be 150,000 gallons per year with a sulfur content of 30 ppm.  The total SO2 emissions from diesel and 
gasoline fuel can be distributed to each mobile engine based on the individual horsepower of the 
engine compared to the total horsepower of all mobile engines at the RCP using either diesel or 
gasoline fuel. 

99% Conversion of the Carbon in the Fuel to CO2

CO2 emissions from the diesel fuel mobile engines are calculated using the emission factor of 22.3 
lb/gallon, from AP-42, Table 1.3-12 (05/10) for No. 2 diesel fuel.  The CO2 emission factor is a default 
value for diesel fuel combustion (independent of internal or external combustion) and is based on an 
average No. 2 diesel fuel carbon content of 87.25%. 

CO2 emissions from the gasoline fuel mobile engines are calculated using the emission factor of 1.08 
lb/hp-hr, from AP-42, Table 3.3-1 (10/96), which is based on an average gasoline carbon content of 
86%. 

Both CO2 emission factors assume 99% of the carbon in the fuel used in the engines is converted to 
CO2. 

Control Efficiency 

Besides good operating practices, other pollution control methods are not implemented on the mobile 
engines. 
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PROCESS RATES FROM THE  
MINE PLAN OF OPERATIONS 
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SUPPORT VEHICLE INFORMATION 
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DIESEL FUEL STORAGE TANK – HEAVY VEHICLES 1 AND 2 
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