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1. INTRODUCTION

Rosemont Copper Company (RCC), a wholly owned subsidiary of Augusta Resource Corporation,
plans to construct and operate an open-pit mining, milling, leaching, and solvent
extraction/electrowinning facility, known as the Rosemont Copper Project (RCP). The RCP is located
approximately 30 miles southeast of Tucson, west of State Highway 83, within Pima County in
southeastern Arizona.

The proven and probable mineral reserves of the RCP include an estimated 546 million tons of
sulfide ore and an additional 70 million tons of oxide ore. The production schedule developed from
mining sequence plans indicates 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). The proposed Rosemont mine is
expected to produce annually 221 million pounds of copper, 4.7 million pounds of molybdenum, 2.4
million ounces of silver and approximately 15,000 ounces of gold as a by-product credit for the over
20 year life of the mine.

This document presents the information necessary for the Pima County Department of Environmental
Quality (PDEQ) to process the RCP application and issue a Class I! Air Quality Permit. The
information provided in this document includes all applicable information required by Title 17, Air
Quality Control, of the Pima County Code (P.C.C.), Section 17.12.165.B. A completeness checkiist
listing all information required by PDEQ and where it can be located in the application is presented in
Table 1.1. A completed Standard Permit Application Form is provided in Appendix A of this
application and includes a compliance certification, signed by the responsible official of the RCC.
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Table 1.1 Pima County Department of Environmental Quality Air Quality Permit Application Completeness Checklist for Class Il

Sources
Pima County Meets Requirement P ;
Regulation/  Requirement AS ec;.pof} n ATaIt.’ le t!'n Remark
Reference Yes No N Application  Appiication
Section . - ]
Has the standard permit application form been completed? X Appendix A - -
17.12.165.B
Application  Has the responsible official signed the standard permit .
Form application form? X Appendix A . -
Section Has a certification of truth, accuracy, and completeness been .
17.12.165H  included? X Appendix A - -
Have the potential to emit calculations been provided and do Tables E.1
Filing 7. they include potential emissions of all regulated air pollutants X Appendix E -E9 '
{including fugitives)? )
o Have the operating schedules (hours/day, days/year, . _ .
Filing 10.9 daysiweek) been included? X Section 5.4
Section Have all applicable NSPS requirements been identified? X Section 4 Table 4.1 -
17.12.165.B.1
Section Have all applicable NESHAP requirements been identified? X Section 4 Table 4.1 -
17.12.165.B.1
Does the application include an equipment list with the type, Section 6
Filing 11. name, make, model, serial of equipment number, and date of X and Table 6.1 --
manufacturer? Appendix A
Filing17.a,  Has a statement of compliance with all appiicable conditions . _ _
7a.i signed by a responsible official been included? X Appendix A
Section Does the application include a list of applicable requirements . _
17.12.165.8.1 to which the applicant has stated compliance with? X Section4  Table 4.1
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Table 1.1 Pima County Department of Environmental Quality Air Quality Permit Application Completeness Checklist for Class Il

Sources
Pima County Meets Requirement - ,
Regulation/ Requirement Sec@uon‘m Taple in Remark
Reference Yes No N/A Application  Application
L Have the calculations on which all information is based been .
Filing 19. included in the application? X Appendix D - -
- Has a description of each process or emission unit been ;
Fiing 1. jncluded? X Section 2 - -
Section 2.2
Filing 2. Has a product and raw material description been included? X and Table 5.3 --
Section 5.3
- Has a complete description of alternate operating scenarios .
Filing 3. been included? X Section 2.3 - -
Filing 5. Has a flow diagram of all processes been provided? X Appendix B - -
Filing 6. Has a material balance been included? X Section 2.5 -- --
Have any proposed exemptions and insignificant activities Section 3.2
Filing 8. been included? If so, has the applicant provided sufficient X and - -
evidence? Appendix C
- Has calculations on the fuel type and caliculations for the . _
Filing 10.¢ maximum usage (hourly and annual) been included? X Section 5.2 Table 5.2
" Has the information and calculations on maximum raw .
Filing 10.f material hourly and annual usage been included? X Section 5.3  Table 5.3 B
Filing 10.h Have any limitations on operations and work practice X Section 5.4 _ _

standards affecting emissions been included?
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Table 1.1 Pima County Department of Environmental Quality Air Quality Permit Application Completeness Checklist for Class il

Sources
Pima County Meets Requirement P i
Regulation/ Requirement f eclpo?_ln ATaF Iett_n Remark
Reference Yes No N/A APpiication  Application
Does the application include a site diagram which provides:
property boundaries, adjacent streets/roads, a directional
Filing 13 arrow, elevation, equipment layout, location of emission X Aopendix F _ _
’ points, emission areas, and air pollution control equipment, PP
and the closest distance between emissions and property
boundaries?
. - Section 4
Filing 14.3 Have tr]e_ applrcabl_e test or mr.a_nltorrng methods for X and Table 4.1 .
determining compliance been included? Section 8.1
Filing 14.b Does the application include identification, location, and
14 g 1 4' dl description of pollution controls, including data establishing X Secticn 8.2 Table 8.1 -
T their rated and operating efficiency?
Section Does the applicant state compliance with all of the applicable X Section 9 _ _
17.12.165.B.1 requirements identified in the application?
If not, does the application include a compliance schedule that
Section contains remedial measures, including an enforceable X . _ L
17.12.110.E  sequence of actions with milestones leading to compliance
with the noncompliant requirements?
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2. PROCESS AND PRODUCT DESCRIPTION

The RCP is primarily a copper mining project with appreciable amounts of molybdenum and silver by-
products and lesser quantities of other by-products. The copper mineralization of the Rosemont
deposit is primarily sulfide with a cap of oxide copper close to the surface. The sulfide and oxide ore
will be mined through conventional open pit mining techniques. Concentrate ore (mostly comprised
of sulfide ore) will be processed by crushing, grinding, and flotation to produce a copper concentrate
product, which contains copper, silver, and possibly small amounts of gold and a molybdenum
concentrate product. Leach ore (mostly comprised of oxide ore) will be leached and the resulting
leach solution processed through a solvent extraction and electrowinning facility to produce a copper
cathode product for market.

2.1 PROCESS DESCRIPTION AND FLOW DIAGRAM

Major operations at the RCP include: (a) open-pit mining including drilling, blasting, loading, and
hauling of ore and development rock; (b) primary crushing and stacking of crushed ore; (c) stockpile
reclaim; (d) milling and flotation; (e) tailings dewatering and placement; (f) concentrate dewatering
and preparation for shipment; (g) heap leaching; and (h) solvent extraction/electrowinning (SX/EW).
An overall process flow diagram for these processes is presented in Figure B.1 of Appendix B.
Descriptions of the major processes, related potential air pollutant emissions from the processes, and
the methods that will be used to control emissions are discussed below. In addition, detailed process
flow diagrams and a plan view map of the facility showing the process locations are presented in
Appendix B and Appendix F, respectively.

Secondary processes that have the potential o emit regulated air pollutants include: (a) fuel burning
equipment; (b) reagent systems; (c) storage tanks; (d) organic reagent use; (e) an analytical
laboratory; (f) crud treatment and organic recovery; and (g) the use of mobile vehicles at the RCP.
Several pieces of fuel burning equipment are integral parts of the major. operations at the RCP and
are therefore included in the description of the major processes below.

The processes at the RCP have the potential to produce air pollutant emissions including: particulate
matter (PM), particulate matter less than 10 microns in aerodynamic diameter (PM,p), particulate
matter less than 2.5 microns in aerodynamic diameter (PM,s), carbon monoxide (CO), nitrous oxides
(NO,), sulfur dioxide (S0,), volatile organic compounds (VOCs), sulfuric acid (H,S0,), and hazardous
air pollutants (HAPs).

2.1.1  Open-Pit Mining

Open pit mining will be conducted using large-scale equipment including rotary blasthole drills (diesel
and electric powered), a hydraulic percussion track drill, electric mining shovels, front end loaders,
off-highway haul trucks, crawler dozers, rubber-tired dozers, motor graders and off-highway water
trucks.

Open pit mining is scheduled for 24 hours per day, 7 days per week, and 365 days per year. Peak
mining rates are expected to reach 376,000 tpd of total material mined (ore and waste rock).
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Individual peak mining rates for concentrate and leach ore can reach up to 90,000 tpd and 57,000
tpd, respectively, depending on the ore deposits in the mine, but will not occur simultaneously.

Peak mining rates are presented in this application to allow maximum production fiexibility, although it
is not anticipated that all peak rates can be achieved simultaneously and rates will naturally decrease
with time. Emissions from mining operations are dependent primarily upon the mining rate and haul
truck travel, with haul truck travel (vehicles miles traveled) representing over 70% of total particulate
related emissions. The highest annual mining rates occur during Year 1 while the highest annual
haul truck travel occurs in Year 5. The Year 5 mining rates are 5.1% less than the Year 1 mining
rates, but the haul truck travel in Year 5 is 24.7% greater than the haul truck travel in Year 1.
Consequently, operations during Year 5 in the life of the mine will produce the highest annual
emission rates. The emission inventory presented in this permit application is based on operations
during Year 5.

2.1.1.1  Drilling and Blasting

Drilling and blasting are performed within the open pit mine. The bulk of production blasthole drilling
will be performed by rotary blasthole drills. Ammonium nitrate and fuel oil (ANFO) blasting agents will
be used for nearly all rock breakage in dry ground, comprising an estimated 80% to 90% of the total
explosive use. Ammonium nitrate emulsions will be employed in wet conditions. Based on an
average of 365 blasts per year, blasting agent use will average about 18,980 tons per year (tpy), or
0.65 tons of ANFO per hole drilled and 80 holes drilled per blast.

Both drilling and blasting have the potential to emit regulated air pollutants. Drilling has the potential
to emit PM, PM,;, and PM, s emissions while blasting has the additional potential to emit CO, NO,,
and SO, emissions. 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 and blasting, no emission controls are applied.

2.1.1.2 Loading and Hauling

Ore and waste rock are loaded into haul trucks by mobile shovels and hauled to their respective
processing locations. Concentrate ore will be transported from the open pit and either dumped
directly into the primary crusher dump hopper or unloaded to the run of mine stockpile located ciose
to the primary crusher near the east pit rim. The concentrate ore will be crushed and stockpiled prior
to being processed by the mill. Leach ore will be transported from the open pit to the leach pad. This
material will not be crushed, but will be dumped in lifts atop a lined pad for subsequent leaching.
Waste rock from the open pit will be transported to the waste rock storage areas located to the
southeast, east, and northeast of the proposed open pit.

Loading concentrate ore, leach ore, and waste rock into the haul trucks from the open pit mine has
the potential to emit PM, PMy,, and PM, 5 emissions. Additionally, using the haul trucks to transport
the ore and waste rock causes fugitive particulate emissions from the unpaved haul roads. Fugitive
particulate emissions from haul roads and unpaved regularly traveled primary access roads will be
controlled by the application of water from water trucks on an as needed basis. Chemical dust
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suppressants can provide a greater control of fugitive particulate emissions from unpaved roads and
may be used where conditions warrant. Potential emissions are calculated assuming the fugitive
particulate emissions from hauling are controlled by water application.

2.1.2 Primary Crushing and Coarse Ore Stockpile

A run of mine stockpile, located near the primary crusher, will be used throughout the life of the mine
to provide flexibility in handling short-term operating disruptions in the crushing and conveying
system. Itis estimated that during operations a worst case quantity of 10% of the mined concentrate
ore will need to be stockpiled prior to primary crushing. The majority of the ore will be dumped
directly into the primary crusher dump hopper. For the ore that is stockpiled, a front end loader will
be used to transport and dump it into the crusher dump hopper. At start up, a significant amount of
material is expected to be stockpiled prior to crushing due to the mine development schedule.

The crusher dump hopper will directly feed the primary gyratory crusher. Primary crushed ore will be
withdrawn from the crusher discharge hopper by a crusher discharge feeder. The feeder will
discharge to the stockpile feed conveyor belt that will in turn feed the stockpile tripper conveyor that
discharges to the coarse ore stockpile. The stockpile tripper conveyor and coarse ore stockpile are
enclosed within the stockpile building. A process flow diagram of the primary crushing and coarse
ore stockpiling process is presented in Figure B.2 of Appendix B.

The run of mine stockpile, material transfer to the primary crusher, primary crushing, and material
transfers from the primary crusher to the coarse ore stockpile have the potential to emit PM, PMy,,
and PM,s; emissions. The crushing area scrubber and stockpile area scrubber will control the
particulate matter emissions from the material transfer points between the primary crusher and the
coarse ore stockpile. Since emissions from primary crushing are emitted through the exit of the
crusher, the crushing area scrubber will also indirectly control primary crushing emissions at the
material transfer point from the primary crusher. Water sprays will be used to control particulate
matter emissions from the material transfer to the primary crusher at the dump hopper. Water sprays
will also be used at the material transfer points to control fugitive emissions not captured by the
scrubbers.

2.1.3 Stockpile Reclaim

Primary crushed ore will be stockpiled in a coarse ore stockpile enclosed in the stockpile building.
The stockpile will sit directly on the ground and a reclaim tunnel will be installed beneath the
stockpile. Ore will be withdrawn from the coarse ore stockpile by apron feeders installed in the
reclaim tunnel. The feeders will discharge to two conveyor beits installed in series which will in turn
discharge to the semi-autogenous (SAG) grinding mill. A process flow diagram of the stockpile
reclaim and transfer to the SAG mill process is presented in Figure B.2 of Appendix B.

The material transfer points from the coarse ore stockpile to the reclaim feeders are located
underground and will not produce emissions into the atmosphere. The material transfer points from
the reclaim feeders to the SAG have the potential to emit PM, PM,q, and PM; ;s emissions. Particulate
matter emissions due to the material transfers from the reclaim feeders to the SAG mill feed conveyor
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will be controlled by the reclaim tunnel scrubber, the pebble crusher area scrubber, and a water
spray. The material transfer point to the SAG mill is controlied by the addition of process water.

2.1.4 Milling and Flotation

Ore will be ground in water to the final product size in a SAG mill primary grinding circuit and a ball
mill secondary grinding circuit. The primary grinding SAG mill will operate in closed circuit with a
trommel screen, pebble wash screen, and a pebble crusher. Trommel undersize will be the final
product from the SAG mill grinding circuit. Trommel and pebble wash screen oversize (hard rock
pebbles) will be transported by belt conveyors to the pebble crusher where it will be processed and
returned by belt conveyors to the SAG mill,

Secondary grinding and fiotation follows processing by the SAG mill to produce the copper and
molybdenum mineral concentrate slurries, which are transported to the copper and molybdenum
dewatering circuits, respectively. Process flow diagrams of the milling and flotation processes are
presented in Figures B.3, B.4, B.5, B.6, and B.7 of Appendix B.

Except for the pebble crushing process, all material processed by the SAG mill primary grinding
circuit, the secondary grinding circuit, and the flotation plant contains a sufficient amount of moisture
such that no potential particulate emissions are formed. In the SAG mill, the added moisture causes
fine particies in the crushed ore to agglomerate and the process water sprays at the screens wash
away and control any other fine particles. Therefore, there will be no emissions due to milling,
screening, or material transfer points prior to the SAG oversize surge bin.

Pebble conveyor No. 2, which discharges to the SAG oversize surge bin is a long conveyor, such that
during the conveying process, the ore may start to dry out. Therefore, the material transfer points
from pebble conveyor No. 2 to the pebble crusher feeder, the pebble crushing process, and the
material transfer points after pebble crushing have the potential to emit PM, PM,;, and PM,;
emissions. These emissions will be controlled by the pebble crusher area scrubber. The material
transfer point from the pebble crusher feeder to the pebble crusher is sealed and enclosed.

Following the SAG mill primary grinding circuit, the process material is in slurry form and will not
produce any particulate matter emissions. Hydrogen sulfide formed from the sodium hydrosulfide
solution used during molybdenum flotation will be controlled by the molybdenum cleaner area
scrubber.

21.5 Copper Concentrate and Molybdenum Concentrate Dewatering and Preparation for
Shipment

Copper concentrate slurry will be dewatered and thickened in a copper concentrate thickener.
Thickener underflow (thickened mineral slurry) will be pumped to copper concentrate filters. Filter
cake will discharge to the copper concentrate conveyor and then discharge to a copper concentrate
stockpile located in the copper concentrate loadout building. Copper concentrate will be reclaimed by
front-end loaders and placed in trucks for shipment to market. A process flow diagram of the copper
concentrate dewatering process is presented in Figure B.8 of Appendix B.
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The copper concentrate dewatering operation will produce a final product with an approximate
moisture content of 10%. PM, PMy,, and PM,s emissions have the potential to be released during
material transfer points following processing by the filters where the moisture content is reduced.
The copper concentrate stockpile is enclosed in a building to prevent the release of wind blown
fugitives.

Molybdenum concentrate slurry stored in the molybdenum filter feed tank will be pumped to a
molybdenum concentrate plate and frame filter. Molybdenum filter cake will then discharge to a dryer
heated by the electric hot oil heater. The dried concentrate will be placed in a concentrate storage
bin and then conveyed to the molybdenum packaging and weigh system where molybdenum
concentrate is placed into supersacks or drums. The molybdenum concentrate supersacks or drums
will be loaded onto trucks for shipment to market. A process flow diagram of the molybdenum
concentrate dewatering process is presented in Figure B.9 of Appendix B.

The molybdenum concentrate dewatering operation will produce molybdenum concentrate with an
approximate moisture content of 10% to 12%. Material transfer points subsequent to processing by
the plate and frame filter have the potential to emit PM, PM,,, and PM.s emissions. The dried
molybdenum concentrate material transfers to the molybdenum concentrate bin and the supersacks
or drums will be controlled by the molybdenum dust collector. Additionally, the molybdenum drying
operation has the potential to produce PM, PM;,, and PM;s emissions. These emissions will be
controlled by the molybdenum scrubber and electrostatic precipitator designed to operate in series.

2.1.6 Tailings Dewatering and Placement

Tailings slurry will be dewatered and thickened in tailings thickeners. Thickener underflow (thickened
tailings slurry) will be pumped to tailings plate and frame filters. The filtered tailings cake will be
transferred to tailings belt feeders and three fixed tailings conveyors in series before being
discharged to the tailings placement system.

The tailings placement system consists of movable and shiftable conveyors and a stacking conveyor
system that will be used to deposit the filtered tailings behind large pre-formed containment
buttresses constructed from waste rock in the two tailings storage areas. A dozer will be used to
spread the filtered tailings in close proximity to the containment buttresses and as needed provide
sufficient compaction for the conveyors and stackers. Process flow diagrams of the tailings
dewatering and placement processes are presented in Figures B.10 and B.11 of Appendix B.

The tailings dewatering operation will produce tailings cake with an approximate moisture content of
15% to 18%. Following processing by the tailings plate and frame filters, the filter cake placement
process has limited potential to emit particulate emissions from the non-enclosed material transfer
points and the tailings storage area. The design of the containment butiresses will break up air flow
and reduce exposure of large areas of tailings to windy conditions. Additionally, the tailings will be
stacked in such a way as to create an irregular shape to break up air flow patters so particulate
matter from the tailings does not become entrained. There are two tailings conveying and placement
systems. The primary system (System #1) has one more conveyor than alternate system (System
#2). Therefore, emission calculations in this permit application assume all tailings are processed
through System #1 as a worst case emission estimate,
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2.1.7 Heap Leaching

Leach ore will be transported from the open pit to the lined leach pad by mine haul trucks via a haul
road running along the south and east edges of the pad area. The ore will be stacked on the lined
leach pad area and irrigated with an acidified leach solution (raffinate). Crawler dozers will be used
to spread the leach ore and cross rip the material to promote leach solution infiltration. Drip emitters
located close to the ground will distribute the leach solution to the surface of the ore to minimize
evaporation losses.

The leach solution will percolate through the leach pile and put copper ions into solution from the ore
before being directed along the impermeable leach pad liner to the solution coliection system above
the pad liner. The copper-bearing leach solution, or PLS, will flow by gravity from the ieach pad to a
double-lined collection pond, or PLS pond. A process flow diagram of the heap leaching process is
presented in Figure B.12 of Appendix B.

Mining of ore to be leached and placement on the leach pad will be concentrated in the early years of
operation, peaking at 57,000 tpd. Unloading the ore onto the leach pads has the potential to emit
fugitive PM, PMo, and PM; s emissions. Other heap leaching processes do not produce emissions of
regulated air pollutants,

218 Solvent Extraction and Electrowinning (SX/EW)

Copper contained in the aqueous phase PLS will be extracted from the solution with reagents carried
in an organic phase solution in the SX circuit. The resuiting copper-depleted aqueous solution, or
raffinate, will be transferred to a storage pond (raffinate pond) before being reused in the heap
leaching process.

Copper transferred to the organic phase will be stripped by an acidic aqueous solution, or lean
electrolyte, that will have traveled through the EW circuit. This transfer of copper enriches the
electrolyte solution to produce a rich electrolyte. The rich electrolyte will be returned to the EW cells
for copper plating onto stainiess steel blanks. Prior to transferring to the EW process, the rich
electrolyte produced from the PLS is heated using a diesel fired hot water generator and two
electrolyte heat exchangers.

The copper plated stainless steel blanks will be harvested from the 30 EW celis. The copper will first
be washed in water and then removed from the stainless steel by a cathode stripping machine.
Copper plates will be weighed and bundled into 2 to 3 ton packages for shipment by truck to market,
Process flow diagrams of the solvent extraction and electrowinning processes are presented in
Figures B.12, B.13, and B.14 of Appendix B.

The organic phase solution that will be utilized in the SX process has the potential to emit VOCs and
HAPs. The mixers, settlers, and various other tanks used in the SX process that may contain the
organic solution will be covered to minimize the evaporative losses. The EW process has the
potential to emit H,SO4 mist emissions and cobalt compounds entrained in the acid mist. The
emissions will be controlled by the use of an acid mist suppressing agent and six electrowinning cell
ventilation scrubbers with a 99% control efficiency.
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2.1.9 Secondary Processes

The following secondary processes are necessary to support the major operations at the RCP and
are capable of producing emissions: (a) fuel burning equipment; (b) reagent systems; (c) storage
tanks; (d) organic reagent use; (e) an analytical laboratory; (f) crud treatment and organic recovery;
(g) the use of mobile vehicles, and (h) open burning.

There are eight stationary fuel burning equipment that will be used at the RCP, a hot water generator
used to heat the electrolyte prior to the EW process (see Section 2.1.8), five emergency generators
used during commercial power outages, and two fire water pumps used in emergency situations.
Additionally, the RCP uses muiltiple nonroad engines on-road vehicles. The EW hot water generator
burns diesel fuel and has a heat input rate of 6.0 MMBtu/hr. The emergency generators also use
diesel fuel and have outlet capacities ranging from 50 to 1,000 kW. The fire water pumps are both
diesel fired with outlet capacities of 400 hp. Regulated air pollutants emitted from the diesel fuel
burning equipment include PM, PM;q, PM2s, CO, NO,, SO;, VOCs, and HAPs. The nonroad engines
and on-road vehicles are not regulated by PDEQ.

Reagent systems at the RCP include delivery of reagents to the facility, possible mixing and/or
preparation of reagents, storage, and distribution to a process stream. Some of the reagents.
delivered to the facility are in solid form and will be mixed with water at the facility. Other reagents
may be delivered in liquid form or may remain in solid form prior to use in a process. The material
transfer points of the solid phase reagents have the potential to emit PM, PM,o, and PM, 5 emissions.
The liquid phase reagents stored in tanks prior to use may produce VOC and HAP emissions from
breathing and working losses depending on the properties of the reagent. The lime and sodium
metasilicate systems utilize passive bin vents to control particulate emissions from filling the storage
vessels. Hydrogen sulfide formed during the sodium hydrosulfide delivery process and storage will
be controlled by the molybdenum cleaner area scrubber. Process flow diagrams of the reagent
systems are presented in Figures B.16, B.17, and B.18 of Appendix B.

The RCP will include multiple storage tanks containing volatile organic liquids that are either greater
than 10,000 gallons with a vapor pressure equal to or greater than gasoline, or greater than 40,000
gallons with a vapor pressure equal to or greater than diesel fuel. Emissions from such tanks will
result in the form or breathing and working losses. The RCP will have four tanks that meet these
criteria. All other tanks that do not meet these criteria are considered insignificant activities.

Organic reagents are used in various processes at the RCP. Frothers, promoters, flocculants, and
xanthates for copper and molybdenumn promotion and collection are added during the bulk flotation
‘and molybdenum flotation processes. Antiscalants and flocculants are added to the dewatering
processes. The types of reagents and the quantities used are frequently modified to address the
changes in ore and processing conditions. All VOC emissions from organic reagent use in the
flotation and dewatering processes are fugitives and are negligible due to the dilution of the organic
reagents in large quantities of water and the comparatively low vapor pressures of the organics when
compared to water.

The analytical laboratory will be a single story pre-engineered building and will consist of a sample
preparation area, wet laboratory, metallurgical laboratory, environmental laboratory, reagent storage
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area, balance rooms, and a facility to collect and manage waste reagents from the laboratory. The
sample preparation area will contain sample crushers, pulverizers, splitters, sieve shakers, blenders,
and three dust collectors to capture and contain any particulate matter emissions generated from
these operations. Fume hoods in the laboratories will be vented to a wet scrubber system where
gaseous emissions will be controlled. After processing by the wet scrubber system, emissions are
considered negligible. There are no other processes taking place in the analytical laboratory that will
produce emissions.

The crud treatment and organic recovery process at the RCP recovers the diluent used in the solvent
extraction process (see Figure B.15 of Appendix B). The tanks used for this process may contain
organic material, although due to the nature of the process, any VOC or HAP emissions released are
considered negligible. Other processes used for crud treatment and organic recovery do not produce
regulated air pollutants.

The use of mabile vehicles is an integral part of operations at the RCP. The mobile vehicles include
major mine equipment and mining support equipment. The mobile vehicles have the potential to
produce particulate matter emissions from traveling on unpaved roads at the facility. The unpaved
road emissions from the mobile vehicles are fugitive emissions and are controlled by road watering.

Open burning will periodically need to be performed at the RCP. The RCP will obtain the necessary
open burn permits from PDEQ prior to any open burning activities and proper open burning
procedures and requirements will be foliowed.

2.1.10 Additional information about Pollution Control Equipment

As described in the individual process description sections, the current design of the RCP inciudes
the use of six wet scrubbers, one cyclone scrubber, one baghouse, and one electrostatic precipitator
for controlling particulate matter emissions from the metallic mineral processing equipment. The RCP
is investigating the possible replacement of one or more scrubbers with cartridge filter dust collectors
or baghouses. Replacement of the scrubbers with dust collectors or baghouses will reduce
emissions further because of their better control efficiency,

The information in this application is presented on the basis that the RCP will use scrubbers. The
application also includes all applicable information pertaining to baghouses should any scrubber be
replaced by a baghouse, except exhaust flow rates. Such information will be provided in a timely
manner should there be a change from a scrubber to a cartridge filter or baghouse control device.

2.2 PRODUCT DESCRIPTION

The RCP will produce copper and molybdenum concentrate using a milling and flotation process, and
metallic copper in the form of high purity copper cathode plates using a SXEW process. Some
byproducts, such as silver and gold, may be produced based on market conditions. The average
annual production rates for these products are presented in Table 2.1. Annual production may be
greater or less than these values during an individual year, but over the life of the mine, it is
anticipated that these average production rates will be achieved.
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Table 2.1 Production Rate Over the Operating Life of the RCP

Product Average Annual Production Rate
Copper Concentrate/Copper Cathodes 110,500 tons
Molybdenum Concentrate 2,350 tons

Silver 2.4 million ounces

Gold 15,000 ounces

2.3 ALTERNATE OPERATING SCENARIO AND PRODUCTS

There are no alternate operating scenarios or products proposed. Minor changes in process unit
configuration and to process chemicals in order to respond to the evolving ore characteristics are a
routine part of the mining process and not subject to alternate operating scenario treatment. These
types of changes are encompassed within the estimated emission calculations presented in this
application. Changes to the RCP requiring notification or revisions will be properly addressed
through the permitting process.

2.4 PROCESS FLOW DIAGRAMS

Process flow diagrams are presented in Appendix B.

2.5 MATERIAL BALANCE

Material balance methods were used to calculate sulfur dioxide (50,) emissions from the combustion
of diesel fuel by the emergency generators and fire water pumps. This method assumes that all of
the sulfur contained in the fuel is converted to SO, and released to the atmosphere during
combustion. Emission calculations are presented in Section 3.
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3. EMISSIONS RELATED INFORMATION

3.1 IDENTIFICATION AND DESCRIPTION OF EMISSION UNITS

A list of the emission units associated with the RCP is presented in Table 3.1. The emission units are
classified by a general process description and include the emission species, type of control device, if
any, and a non-fugitive or fugitive emission designation. The emission units listed in Table 3.1 do not
include processes that do not have the potential to emit any regulated air poliutants, insignificant units
and activities, or trivial units or activities.

3.2 INSIGNIFICANT AND TRIVIAL ACTIVITIES

The equipment and activities listed in P.C.C. Section 17.04.340.A.114, Insignificant Activities, and
P.C.C. Section 17.04,340.A.237, Trivial Activities, are considered to be applicable to the RCP.
Consequently, emissions were not calculated for these activities or equipment. A list of insignificant
and trivial activities is presented in Appendix C, including the specific insignificant and trivial activities
that apply to the RCP.

3.3 CALCULATION OF EMISSIONS

The emission units presented in Table 3.1 will emit PM, PM,o, PM;s, SO;, CO, NO,, VOCs, H,50,,
and HAPs. Emissions from most of the emission units listed in Table 3.1 will depend upon the
production rate. In order to ensure that this application is based upon the maximum potential
emissions, the inventory is based upon design capacities or “worst case” process rates that result in
maximum emissions. As discussed in Section 2.1.1, the “worst case” process rates occur in Year 5
of the life of the mine, as annual emissions are expected to be the greatest in this year.

The emission factors that were used to calculate emissions from the units listed in Table 3.1 are
presented and described in Appendix D. Emission factors are primarily from the Compilation of Air
Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources, Fifth Edition (AP-42) and
voluntarily accepted emission limits (see Table 4.1). Maximum hourly (Ib/hr), maximum daily (tpd),
and annual (tpy) emissions for Year 5 of the RCP are presented in Tables E.1 through E.9 of
Appendix E.

A summary of the total annual emissions of regulated air pollutants for the RCP in Year 5 is
presented in Table 3.2.

RCC Class || Permit Application / July 2010 3-1 APPLIED ENVIRONMENTAL CONSULTANTS



Table 3.1 Identification and Description of Emission Units

Emission Non-Fugitive or

Unit ID ? Description of Emission Unit / Process Emission Species Control Device / ID Fugitive
Emissions ”
Mining
MNO1 Drilling PM, PM,g, PM;5 - Fugitive
MNOZ  Blasting including ANFO Detonation PM, PM1o, PM, 5, CO, - Fugitive
NO,, SO,
MMNO3- Loadi Fugiti
MNO5 oading Ore and Waste Rock PM, PM;, PM; 5 - ugitive
MNO8-  Haul Road Emissions from Hauling Ore and Waste . o
MNOB Rock PM, PM;o, PM,5 Road Watering Fugitive
Unloading Concentrate Ore to Run of Mine - .
MND9 Stockpile PM, PM,,, PM; 5 Fugitive
MN10 Unloading Leach Ore to Leach Pad PM, PM;p, PM, 5 - Fugitive
MN11 Unloading Waste Rock to Waste Rock Storage Area PM, PMp, PM, 5 - Fugitive
MN12 Bulldozer Use PM, PM,;, PM;s - Fugitive
MN13 Water Truck Use PM, PMyo, PM;5 Road Watering Fugitive
MN14  Grader Use PM, PMyy, PM25 - Fugitive
MN15 Support Vehicle Use PM, PM;, PM. 5 Road Watering Fugitive
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Table 3.1 Identification and Description of Emission Units

Non-Fugitive or

5“;:? lstl)og Description of Emission Unit / Process Emission Species Control Device / ID Fugitive
Emissions °
Primary Crushing, Conveying, Coarse Ore Storage, and Reclaim Conveying
PCO1 Wind Erosion of the Run of Mine Stockpile PM, PM;o, PMz 5 -- Fugitive
Unloading to Primary Crusher Dump Hopper .
PC02 (H-CDp) from Haul Trucks or Run of Mine Stockpile PM. PMo, PM. 5 Water Sprays Fugitive
PCO3  Primary Crusher (PCr) PM, PMyo, PM 5 Crushing Area Scrubber / Non-Fugitive
Primary Crusher (PCr) to Crusher Discharge Eits
PC04 Hopper (H-CDs) PM, PMo, PM2 5 Enclosed Non-Fugitive
Crusher Discharge Hopper (H-CDs) to Crusher Crushing Area Scrubber / o—
PCOS  pischarge Feeder (F-CD) PM. PMio, PMz s PCLO1° Non-Fugitive
Crusher Discharge Feeder (F-CD) to Stockpile Feed Crushing Area Scrubber / Evniti
PCO06 COHVGYOF (CV—SF) PM, PMm, PM2_5 PCLO% [ Non Fugitlve
Stockpile Feed Conveyor (CV-SF) to Stockpile Stockpile Area Scrubber / _Evaiti
PCO7 Tripper Conveyor (CV-ST) PM, PMy, PM;5 PCLO2 5% Non-Fugitive
Stockpile Tripper Conveyor (CV-ST) to Covered Stockpile Area Scrubber / o
PCO8  Goarse Ore Stockpile PM, PM1o. PM, 5 PCLO2* Fugitive
PCO09 Wind Erosion of the Coarse Ore Stockpile PM, PMyg, PMyg Enclosed Fugitive
pcio  Coarse Ore Stockpile to Reclaim Feeders PM, PM\o, PM, Underground Non-Fugitive
(F-R1/R4)
Reclaim Feeders (F-R1/R4) to Reclaim Conveyor Reclaim Tunnel Scrubber / .
PC11 (CV-R) PM, PM,y, PM,5 PCLO3 Non-Fugitive
PC12 Reclaim Conveyor (CV-R} to SAG Mill Feed PM. PMyo, PM,.5 Pebble Cn.;sggil'_ g\;eca Scrubber Non-Fugitive

Conveyor (CV-SMF)
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Table 3.1 ldentification and Description of Emission Units

Non-Fugitive or

%mn:ts lsg: . Description of Emission Unit / Process Emission Species Control Device / ID Fugitive
Emissions °
PC13 Eg?‘t::yocro(rg?gh I:;: 3 (CV-Pb3) to SAG Mill Feed PM, PM,q, PM, 5 Pebble Cru?l;eé &Ta Scrubber Non-Fugitive
PC14 aﬁ‘g :g'; Feed Conveyor (CV-SMF) to SAG Mill PM, PMyo, PM, 5 Addition of Process Water ~ Non-Fugitive
Grinding Mill and Flotation
MO1 SAG Mill (M-SAG) PM, PMyo, PM, 5 Wet Process Non-Fugitive
Moz SAG Mill (M-SAG) to Trommel Screen (Sn-T) PM, PMy,, PM; 5 Enclosed Non-Fugitive
MO03 Trommel Screen {Sn-T) PM, PMo, PM3s Wet Process Non-Fugitive
M4 (Tg\’,mg;ﬁ') Screen (Sn-T) to Pebble Conveyor No. 1 py oy o, Clean, Wet Ore Non-Fugitive
MOs Lo gy | | (VPO to Peoble Wash by, by, P, Clean, Wet Ore Non-Fugitive
MO6 Pebble Wash Screen (Sn-PbW) PM, PMyg, PM;5 Wet Process Non-Fugitive
MO7 ;zfnlzvle Wash Screen (Sn-PbW) to Pebble Conveyor PM, PMyo, PM, 5 Clean, Wet Ore Non-Fugitive
MO8 gﬁ?gb;eB%O(nBV.esﬁé gg.)z (CV-Pb2) to SAG Oversize PM, PM,5, PM, 5 Pebbie Cru?r;ecr &Ta Scrubber Non-Fugitive
MO9 gﬁJGSheOere;sei;:r (S;:HE:C)BEH (B-SAGOS) to Pebble PM, PMyo, PM, Pebble Cru?gecr Igr:a Scrubber Non-Fugitive
M10 Pebble Crusher Feeder (F-PbC) to Pebble Crusher PM, PM,o, PM, 5 Enclosed Non-Fugitive

(PbC)
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Table 3.1 identification and Description of Emission Units

Non-Fugitive or

Iar::ts lsg)og Description of Emission Unit / Process Emission Species Control Device / ID Fugitive
Emissions "
M11  Pebble Crusher (PbC) PM, PMyo, PM,;  Fepole Crusher Area Scrubber o Fugitive
Pebble Crusher (PbC) to Pebble Conveyor No. 3 Pebble Crusher Area Scrubber o
M12 (CV-Pb3) PM, PM1o, PM; 5 / PCLO4 Non-Fugitive
Copper Concentrate Dewatering and Stacking
Copper Concentrate Filters (Ft-CC1/CC4) to Copper E it
CCD01 Concentrate Conveyor (CV-CC) PM, PMio, PM25 Enclosed Non-Fugitive
Copper Concentrate Conveyor (CV-CC) to Copper Copper Concentrate Scrubbers -
CCD02  oncentrate Loadout Stockpile PM, PM1o, PM. s / PCL05-06 Fugitive
cCDO3 Wind Erosion of Copper Concentrate Loadout PM, PMyo, PM, 5 Enclosed Fugitive
Stockpile
Copper Concentrate Loadout Stockpile to Shipment Copper Concentrate Scrubbers L
CCDO4  tyck via Front End Loaders PM, Phio, PMzs / PCLO5-06 Fugitive
Molybdenum Dewatering and Packaging
Molybdenum Concentrate Filter (Ft-MC) to Bt
MDO01 Molybdenum Concentrate Dryer (D-MC) PM, PM,, PM;5 Enclosed Non-Fugitive
Molybdenum Scrubber and
Mb02 Molybdenum Concentrate Dryer PM, PMyo, PM; 5 Electrostatic Precipitator / Non-Fugitive
PCLO7
Molybdenum Concentrate Dryer (D-MC) to Molybdenum Dust Collector / o
MDO3  p1olybdenum Concentrate Bin (B-MC) PM, PMio, PM; 5 PCLO8 Non-Fugitive
MDO4 Molybdenum Concentrate Bin (B-MC) to PM, PMyo, PM, 5 _ Non-Fugitive

Molybdenum Concentrate Hopper (H-MC)
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Table 3.1 Identification and Description of Emission Units

Non-Fugitive or

%nr::ts iséog Description of Emission Unit / Process Emission Species Control Device / ID Fugitive ,
Emissions
MDOS 1o bdenum Cancentrats Comercr (GVMG) PM, PMio, PMzs Enclosed Non-Fugitive
MD06 i1 clbdenum backaging and Weigh Syslem (MBs)  PM. PM PMy,  Molybdenum Dust Collector/ yop g
Tailings Dewatering and Placement
TDSO1 ;l;:a-i_lli_?%?"l;i)lters (Ft-T1/T14) to Tailings Belt Feeders PM, PM,o, PM, 5 Enclosed Non-Fugitive
TDS02 gﬂ:ﬁ;ﬁﬁfﬁ%ﬁ;ﬁf )‘T"TM) to Fixed Tailings PM, PM;o, PM; 5 Enclosed Non-Fugitive
TDS03 ;;ﬁ:gzagi:gfesg:‘;?g (n(n;_}g:v-m) to Fixed PM, PM,g, PM, 5 Enclosed Non-Fugitive
TDS04 L e o s (v T2 to Fixed PM, PMyg, PM,5 - Non-Fugitive
DSOS e Talnos Conveyor N3 CVF e -
TDS06 ggf\f:;j:"&gf’s":fy"’ (CV-R1) to Shiftable PM, PM;g, PMy 5 - Fugitive
Toso7  Shiftable Conveyor (GV-S1) to Belt Wagon P, PMo, P - Fugive
TS0 Zek agen Comveyr (CV-BNY t Spreader -
TDS09 ?zili?nagdseg :iﬁ;d:r Mounted Conveyor (CV-SP1) fo PM, PM,o, PM, 5 _ Fugitive
TDS10  Wind Erosion of Tailings Storage PM, PMq, PM; 5 -~ Fugitive
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Table 3.1 Identification and Description of Emissien Units

Non-Fugitive or

}lEJnr::: f[‘)"i‘ Description of Emission Unit / Process Emission Species Control Device / ID Fugitive |
Emissions
Solvent Extraction and Electrowinning
SXE01  Solvent Extraction VOCs, HAPs - Fugitive
SXE02  Electrowinning Commercial Cells (EWCC) H,S0,4, HAPs Cell Ventilation Scrubbers Non-Fugitive
Fuel Burning Equipment
FBO1  Diesel Electrowinning Hot Water Generator (HWG) N':)T lS:glz '°V%%;5:Aops - Non-Fugitive
FB02  Thickener Area Emergency Generator (TEG) N';h:‘ g&‘“vzhézssl_?&s - Non-Fugitive
FB03  PLS Pond Area Emergency Generator (PEG) NF(’JT gg‘z WVZ%Z;I-?P(;JS - Non-Fugitive
FB0O4  Main Substation Emergency Generator (MEG) NF(’)hf gg;"vzhézss&%s - Non-Fugitive
FBO5 A(ﬂ;{:lEmér;istration Building Emergency Generator NF(,)T,' g&tui/f)%zs ? !-(I:A?:'s _ Non-Fugitive
FBOG ;Eéisgg;inning Building Emergency Generator lehf Spgto{/g“ézs ? I-(I:A?Js _ Non-Fugitive
FBO7  Primary Crusher Fire Water Pump (PCFWP) N%T gg;nvl(:)h(gzssl-?ll(j% - Non-Fugitive
FBO8  SX/EW Fire Water Pump (SXFWP) NI:)T gg‘z mv%%?&% S - Non-Fugitive
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Table 3.1 Ildentification and Description of Emission Units

Emission Non-Fugitive or

Unit ID ® Description of Emission Unit / Process Emission Species Control Device / ID Fugitive
Emissions
Miscellaneous Sources
MS01 Ei’;’;s;e“’o"(fsﬁg’;gebb*e Lime to the Bulk Pebble PM, PMyo, PM, 5 Bulk Pebble Lime Silo Bin Vent  Non-Fugitive
Bulk Pebble Lime Siio (S-BPL) to Bulk Pebble Lime -
MSQ02 Silo Screw Conveyor (CV-BPLS) PM, PM;o, PM; 5 Enclosed Non-Fugitive
Bulk Pebble Lime Silo Screw Conveyor (CV-BPLS) Esiti
MSO3 15 SAG Mill Feed Conveyor (CV-SMF) PM, PMyo, PM; 5 - Non-Fugitive
MS04  Transfer of Lime to the Lime Storage Bin (B-L) PM, PMg, PM25 Lime Storage Bin Vent Non-Fugitive
Transfer of Sodium Metasilicate to the Sodium Sodium Metasilicate Storage s
MSOS  petasilicate Storage Bin (B-SM) PM, PMig, PM5 Bin Vent Non-Fugitive
Transfer of Flococulant from Supersacks to Elait
MS06  Fiocculant Storage Bins (B-F1/F2) PM, PMio, PM, 5 - Non-Fugitive
MS07  Transfer of Guar from Bags to Guar Feeder (F-Gu) PM, PMyo, PM; 5 - Non-Fugitive
Transfer of Granular Cobalt Sulfate from Bags to . R—
MS08  Cobalt Sulfate Feeder (F-CoS) PM, PMio, PMz s Non-Fugitive
Tanks
TO1 C7 Distribution Tank (T-C7D) VOCs -- Non-Fugitive
T02 MIBC Storage Tank (T-MIBCS) VOCs - Non-Fugitive
Diesel Fuel Storage Tank - Heavy Vehicles 1 _ it
T03 (T-DFS-HV1) VOCs, HAPs Non-Fugitive
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Table 3.1 Identification and Description of Emission Units

Non-Fugitive or

IlEJn;:ts fg’ s Descr iption of Emission Unit / Process Emission Species Control Device / ID Fugitive
Emissions °
To4 g_e;:'sfﬂf}zs)‘”age Tank - Heavy Vehicles 2 VOCs, HAPs - Non-Fugitive

Particulate Matter PoHution Control Equipment with Limits

PCLO1  Crushing Area Scrubber (PC-CAS) PM, PM,, PM; 5 - Non-Fugitive
PCL02  Stockpile Area Scrubber {PC-SAS) PM, PMy,, PM; 5 - Non-Fugitive
PCLO3  Reclaim Tunnel Scrubber (PC-RTS) PM, PM, PMz5 - Non-Fugitive
PCL0O4  Pebble Crusher Area Scrubber (PC-PCAS) PM, PMyg, PM; 5 - Non-Fugitive
PCLO5  Copper Concentrate Scrubber 1 (PC-CCS1) PM, PMg, PMzs - Non-Fugitive
PCL0O6  Copper Concentrate Scrubber 2 (PC-CCS2) PM, PM,, PM;5 - Non-Fugitive
POLO7 B e (PP (PC-MS) / Electrostatic PM, PMyg, PM; 5 - Non-Fugitive
PCLO8  Molybdenum Dust Collector (PC-MDC) PM, PMyp, PM; 5 - Non-Fugitive
PCLOS Laboratory Dust Collector 1 (PC-L1) PM, PMg, PM;5 - Non-Fugitive
PCL10  Laboratory Dust Collector 2 (PC-L2) PM, PMy,, PM; 5 - Non-Fugitive
PCL11 Laboratory Dust Collector 3 (PC-L3) PM, PMyo, PM: s - Non-Fugitive
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Table 3.1 Identification and Description of Emission Units

Non-Fugitive or

inr::ts lsLl’og Description of Emission Unit / Process Emission Species Control Device / 1D Fugitive
Emissions °

® If the emission unit is controlled, the control device is listed. If the control device has an emission limit, it is listed as a separate emission unit.

® Fugitive emission units for non-HAP species do not contribute to the facility-wide potential to emit.

° These emission units have water spray control for fugitive particulate emissions not captured by the scrubbers. Emission calculations in this permit application are based on 100%
capture efficiency of the scrubbers.

® These emission units are located within the coarse ore stockpile building in addition to being controlied by the scrubbers. Emission calculations in this permit application are
based on 100% capture efficiency of the scrubbers.
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Table 3.2 Maximum Annual Emission Summary for the RCP

Emission Type Category Annual Emissions (tons)
Non-Fugitive 85.72
PM Fugitive 3,094.31
Total 3,180.03
Non-Fugitive 66.02
PMio Fugitive 842.00
Total 908.02
Non-Fugitive 28.02
PM, 5 Fugitive 93.48
Total 121.51
Non-Fugitive 9.00
co Fugitive 606.22
Total 615.22
Non-Fugitive 16.76
NO, Fugitive 153.82
Total 170.58
Non-Fugitive 0.06
50, Fugitive 18.10
Total 18.15
Non-Fugitive 1.51
VOCs Fugitive 3.77
Total 528
Non-Fugitive 0.02
H,50. Fugitive 0.00
Total 0.02
Non-Fugitive 3.37
HAPs Fugitive 0.00
Total 3.37
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4. APPLICABLE REQUIREMENTS AND PROPOSED EXEMPTIONS

4.1 APPLICABLE REQUIREMENTS

Regulatory requirements applicable to the RCP and affected emission units are presented in Table
4.1. This table identifies those requirements of Chapter 17.16 Articles Hl, IV, V, VI, VII, and IX of the
P.C.C., 40 CFR Part 60, and 40 CFR 63, which apply to the RCP. All requirements of Chapter 17
Articles Hll, IV, V, VI, VII, and IX of the P.C.C., 40 CFR Part 60, and 40 CFR 63 which are not
identified in Table 4.1 do not apply to the RCP.

The current design of the RCP includes the use of six wet scrubbers, one cyclone scrubber, one
baghouse, and one electrostatic precipitator for particulate matter control. Three of the wet
scrubbers, the cyclone scrubber, the baghouse, and the electrostatic precipitator are subject to 40
CFR 60, Subpart LL. The RCP is investigating the use of cartridge filter dust collectors or baghouses
as possible replacements for one or more scrubbers. If a cartridge filter dust collector or baghouse
replaced a scrubber subject to 40 CFR 60, Subpart LL, it would also be subject to 40 CFR 60,
Subpart LL. Therefore, for completeness, the requirements for cartridge filtter dust collectors or
baghouses are included in Table 4.1 and will become regulatory permit requirements should the RCP
decide to switch pollution control devices.

4.2 REQUIREMENTS THAT DO NOT APPLY

The portable generators at the RCP are considered nonroad engines, per 40 CRF Section 89.
Therefore, Section 17.16.340 of the P.C.C. and 40 CFR Part 60, Subpart 11l for stationary internal
combustion engines do not apply. However, the portable generators will comply with the emission
standards in 40 CFR 89.112.

4.3 PERMIT SHIELD

By this application, the RCC requests that the permit shield be extended to the RCP to the extent
allowed under P.C.C. Section 17.12.310. Additionally, the RCC requests that the requirements
identified as not applicable in Section 4.2 be specifically identified as not applicable to the RCP as
allowed under P.C.C. Section 17.12.310.

44 PROPOSED EXEMPTIONS

RCC is not requesting exemptions to any otherwise applicable requirement.
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

. . Regulatory Citation for - : Methods Used to
E : 2
mission Unit Applicable Requirements Description of Requirements Demonstrate Compliance

1. RCP P.C.C. Section 17.12.040 Requirements for reporting excess Maintenance of records;
emissions including but not limited to: (a) submittal of timely
telephone or fax notification within 24 notifications and reports.
hours of first learning of excess emissions,
and (b) submittal of a written report within
72 hours of the telephone or fax
notification.

P.C.C. Section 17.12.080 Posting of permit or certificate of permit Posting of permit and
issuance at the equipment site in such a maintenance of records.
manner as to be clearly visible and
accessible, and maintaining a complete
copy of the permit on the site.

P.C.C. Section 17.12.220 Submittal of annual compliance Submiittal of certification.
certification.

P.C.C. Section 17.12.320  Submittal of annual emission inventory Submittal of questionnaire.
survey questionnaires.

P.C.C. Section 17.12.520 Payment of annual emission fees. Payment of fees.
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

Emission Unit

Regulatory Citation for
Applicable Requirements

Description of Requirements

Methods Used to
Demaonstrate Compliance

Plant Open Spaces, Roads and
Streets, Material Handling

P.C.C. Section 17.16.080
P.C.C. Section 17.16.090

Implementation of reasonable precautions

to prevent excessive amounts of

Regular inspection,
application of water to

regularly traveled unpaved
roads, maintenance of
roads, application of water
as needed on material
handling operations and
storage piles.

particulate matter from becoming airborne
from: {a) open spaces (P.C.C. Section
17.16.080), (b) plant roads and streets
(P.C.C. Section 17.16.090), (c) material
handling operations (P.C.C. Section
17.16.100), (d) storage piles (P.C.C.
Section 17.16.110), and (e) mineral tailings

Operations, Storage Piles, and
Mineral Tailings {except for those
subject to Chapter 17.16, Articles
IV or Vi of the P.C.C.)

P.C.C. Section 17.16.100
P.C.C. Section 17.16.110
P.C.C. Section 17.16.120

3.  All non-point sources as defined
in P.C.C. Section 17.16.055

4.  All point sources as defined in
P.C.C. Section 17.16.130 unless
otherwise specified in this table

5.  Diesel Electrowinning Hot Water
Generator (6.0 MMBtu/hr)

P.C.C. Section 17.16.050

P.C.C. Section 17.16.130

P.C.C. Section
17.16.165.C1

P.C.C. Section
17.16.165.E

P.C.C. Section
17.16.165.1.1

(P.C.C. Section 17.16.120)

Opacity < 20%

Opacity < 20%

PM s 1.02 Q *7°°

fwhere PM = emission limit in Ib/hour,

Q = heat input in MMBtu/hour)

S0, < 1.0 Ib/MMBtu heat input.

Opacity < 15%

Performance of EPA
Reference Method 9 Test.

Performance of EPA

Reference Method 9 Test.

Engineering Evaluation.

Supplier certification of low
sulfur fuel.

Performance of EPA
Reference Method 9 Test.
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

. . Regulatory Citation for - . Methods Used to
Emission Unit Applicable Requirements Description of Requirements Demonstrate Compliance
Reporting to the Controt Officer all six- Submittal of report;
minute periods in which the opacity maintenance of records.
exceeds 15%.
6.  Equipment Subject to P.C.C. P.C.C. Section PM < 3.59 P %% when P < 30 tph Performance of EPA
Section 17.16.360 (Table 6.1 17.16.360.B PM < 17.31 P % when P > 30 tph Reference Method 5 Test.

presents the complete list of

affected facilities for each (where PM = emission limit in Ib/hour,

P = total process rate in tons-mass/hour)

regulation)
P.C.C. Section Recording of the daily process rates and Maintenance of records.
17.16.360.F hours of operation of all material handling
facilities.
7.  Equipment Subject to P.C.C. P.C.C. Section PM < 3.59 P %%2 when P < 30 tph Performance of EPA
Section 17.16.430 (Table 6.1 17.16.430.A.1 PM < 17.31 P *'6 when P > 30 tph Reference Method 5 Test.

presents the complete list of

affected facilities for each (where PM = emission limit in Ib/hour,

P = total process rate in tons-mass/hour)

regulation)

P.C.C. Section SO, <600 ppm Operation of equipment in

17.16.430.A.2 a manner as to limit air
pollution.

P.C.C. Section NO, <500 ppm Operation of equipment in

17.16.430.A.3 a manner as to limit air
pollution.
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

Emission Unit

Regulatory Citation for
Applicable Requirements

Description of Requirements

Methods Used to
Demonstrate Compliance

8.  Off-Road Machinery

P.C.C. Section
17.16.430.D

P.C.C. Section
17.16.430.F

P.C.C. Section
17.16.430.H

P.C.C. Section
17.16.450.A

Operation of equipment, processes, and
premises such that gaseous or odorous
materials are not emitted in such quantities
or concentrations as to cause air pollution.

Processing, storage, and transportation of
solvents or other materials containing
volatile organic compounds and acids in
such a manner and by such means that
the compounds will not evaporate, leak,
escape, or otherwise be discharged into
the ambient air as to cause or contribute to
air poliution; and, where means are
available, application of control methods,
devices, or equipment to reduce effectively
the contribution of these compounds to air
pollution.

H.S < 0.03 ppm, for any averaging period
of 30 minutes or more at any occupied
place beyond the premises of the RCP.

No off-road machinery shall emit smoke or
dust for any period greater than 10
consecutive seconds, the opacity of which
exceeds 40% (except for periods less than
10 consecutive seconds and the first 10
minutes of cold start operation).

Maintenance of records of
control measures used to
limit emissions.

Use of low vapor pressure
diluents (< 1.5 psia) or
covers/enclosures on
mixer/settler tanks.

Use of effective means for
controlling sulfuric acid
mist emissions (see
Section 2).

Operation of Moiybdenum
Cleaner Area Scrubber.

Performance of EPA
Reference Method 9 Test.
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

s . Regulatory Citation for L . Methods Used to
Emission Unit ApglicablreyRequirements Description of Requirements Demonstrate Compliance
9.  Roadway and Site Cleaning P.C.C. Section No roadway or site cleaning machinery Performance of EPA
Machinery 17.16.470.A shall emit smoke or dust for any period Reference Method 9 Test.
greater than 10 consecutive seconds, the
opacity of which exceeds 40% {except for
periods less than 10 consecutive seconds
and the first 10 minutes of cold start
operation).
10. Eguipment Subject to P.C.C. 40 CFR 60.7(a)}(1) Provide notification of the date construction Maintenance of Records.
Sections 17.16.490.A.43 and P.C.C. Section commenced postmarked no later than 30
17.16.490.A.81 (40 CFR 60 17.16.490.A.1 days after such date.
Subparts LL and Ill{) (Table 6.1
presents the compiete list of 40 CFR 80.7(a)(3) Provide notification of the actual date of Maintenance of Records.
affected facilities for each P.C.C. Section initial startup postmarked within 15 days
regulation) 17.16.490.A.1 after such date.
40 CFR 60.7(b) Maintenance of records of the occurrence Maintenance of Records.
P.C.C. Section and duration of shutdown or malfunction of
17.16.490.A.1 the emission unit.
40 CFR 60.7(f) Maintenance of a file of all measurements, Maintenance of Records.
P.C.C. Section including any performance testing
17.16.450.A.1 measurements. Retention of the file for at
least two years following the date of such
measurements.
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

. : Regulatory Citation for -y . Methods Used to
Emission Unit ApglicablgRequirements Description of Requirements Demonstrate Compliance

40 CFR 60.8(a) Completion of performance test in EPA Reference Method 9
P.C.C. Section Accordance to 40 CFR 60.8 demonstrating  in accordance to 40 CFR
17.16.490.A.1 compliance with applicable limits within 60 60, Appendix A.

days after achieving the maximum

production rate, but no later than 180 days

after initial startup. Submittal of written

report of the results of the performance tests

to the Control Officer and Administrator.
40 CFR 60.8(d) Netification to the Control Cfficer and Maintenance of Records.
P.C.C. Section Administrator 30 days prior to performance
17.16.490.A.1 testing.
40 CFR 60.11(d) Operation of the equipment, to the extent Maintenance of Records.
P.C.C. Section practicable, in a manner consistent with
17.16.490.A.1 good air pollution control practices for

minimizing emissions.

11. Equipment Subject to P.C.C. 40 CFR 60.382(a}(1) On or after the date on which the EPA Reference Method 5§
Sections 17.16.490.A.43 (40 CFR p ¢ ¢. Section performance test is completed, the stack or 17 in accordance to 40
60 Subpart LL (Table 6.1 17.16.400.A. 43 emissions shall not contain particuiate CFR 60, Appendix A.
presents the complete list of matter greater than 0.05 grams per dry
affected facilities for each standard cubic meter.
regulation)
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

- . Regulatory Citation for - . Methods Used to
Emission Unit Apglic ablrey Requirements Description of Requirements Demonstrate Compliance

40 CFR 60.382(a}(2) On or after the date on which the EPA Reference Method 9
P.C.C. Section performance test is completed, the stack in accordance to 40 CFR
17.16.490.A.43 emissions will not exhibit greater than 7% 60, Appendix A.

opacity unless stack emissions are

discharged from an affected facility using a

wet scrubbing emission control device.
40 CFR 60.382(b) On or after the sixtieth (§0™) day after EPA Reference Method 9
P.C.C. Section achieving the maximum production rate at  in accordance to 40 CFR
17.16.490.A.43 which the affected facility will be operated, 60, Appendix A.

but not later than 180 days after initial

startup, fugitive emissions will not exhibit

greater than 10 percent (10%)} opacity.
40 CFR 60.384(a) Calibration, maintenance, and operation of Maintenance of Records.
P.C.C. Section continuous monitoring devices to measure:
17.16.490.A.43 (a) the change in pressure of the gas

stream through each scrubber using

devices certified by the manufacturer to be

accurate within £ 1 inch of water gauge

pressure, and (b} the scrubbing liquid flow

rate to each wet scrubber using devices

certified by the manufacturer to be

accurate within £ 5% of the design

scrubbing liguid flow rate.
40 CFR 60.384(b) Annual calibration of each monitoring Performance of
P.C.C. Section device in accordance with the Calibrations and
17.16.480.A.43 manufacturer's instructions. Maintenance of Records.
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

Methods Used to
Demonstrate Compliance

Regulatory Citation for

Emission Unit Applicable Requirements

Description of Requirements

40 CFR 60.385(b) Recording of the monitoring device Maintenance of Records.
P.C.C. Section measurements during the initial
17.16.490.A.43 performance test and at least weekly

thereafter.
40 CFR 60.385(c),(d) Submittal of semiannual reports (within 30  Submittal of report;
P.C.C. Section days following the end of the second and maintenance of records.
17.16.490.A.43 fourth calendar quarters) of occurrences

when the monitoring device measurements
differ by more than + 30% from the
average obtained during the most recent
performance test.

12. Thickener Area Emergency 40 CFR 60.4206 Engines must be operated and maintained Maintenance of Records.
Generator (1,000 kW), PLS Pond  p ¢ C. Section to achieve the emission standards of 40
Area Emergency Generator 17.16.490 A_81 CFR 60.4205(b) according to the
(1,000 kW), Main Substation manufacturer's written instructions or
Emergency Generator (750 kW), procedures approved by the manufacturer
Administration Building over the entire life of the engine.
Emergency Generator (750 kW),
Electrowinning Building 40 CFR 60.4207(b) Sulfur content of the fuel being fired must Maintenance of Records.
Emergency Generator (50 kW), P.C.C. Section have a sulfur content of less than or equal
Primary Crusher Fire Water 17.16.490.A.81 to 15 ppm.
Pump (400 hp), SX/EW Fire
Water Pump (400 hp) 40 CFR 60.4209 Installation and operation of a non- Maintenance of Records.
P.C.C. Section resettable hour meter prior to start-up.

17.16.490.A.81
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

. . Reguiatory Citation for - . Methods Used to
Emission Unit Applicable Requirements Description of Requirements Demonstrate Compliance
40 CFR 60.4211(c) Purchase of an engine certified to the Maintenance of Records.
P.C.C. Section emission standards in §60.4205(b) and
17.16.490.A.81 installed and configured according to the
manufacturer's specifications.
40 CFR 60.4211(e) Maintenance checks and readiness testing Maintenance of Records.
P.C.C. Section may not exceed 100 hours per year.
17.16.490.A.81
40 CFR 60.4214(b) Initial notification is not required. If the Maintenance of Records.
P.C.C. Section standards applicable to non-emergency
17.16.490.A.81 engines of the same model year are not
met, the time and reason of operation of
the engine in emergency and non-
emergency service must be recorded.
40 CFR 63.6590(c) Meet the requirements of 40 CFR 60, Maintenance of Records.
P.C.C. Section Subpart lil.
17.16.490.A.81
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

. . Regulatory Citation for - . Methods Used to
Emission Unit Applicable Requirements Description of Requirements Demonstrate Compliance
13. Thickener Area Emergency 40 CFR 60.4205(b) For engine displacement less than 10 liters  Purchase of certified
Generator (1,000 kW), PLS Pond  p_c.c. Section per cylinder and rated power between 37  engine; maintenance of
Area Emergency Generator 17.16.490.A.81 and 75 kW records.
(1,000 kW), Main Substation PM < 0.40 g/kW-hr
Emergency Generator (750 kW), CO < 5.0 g/kW-hr

Administration Building
Emergency Generator (750 kW),
Electrowinning Building
Emergency Generator (50 kW)

NO, + VOC s 4.7 g/kW-hr

For engine displacement less than 10 liters
per cylinder and rated power greater than
560 kW:

PM < 0.20 g/kW-hr
CO < 3.5 g/kW-hr
NO, + VOC < 6.4 g/kW-hr

Opacity < 20% during the acceleration
mode

Opacity < 15 during the lugging mode
Opacity < 50 during the peaks in either the
acceleration or lugging modes

14. Primary Crusher Fire Water 40 CFR 60.4205(c) For engine displacement less than 30 liters  Purchase of certified
Pump (400 hp), SX/EW Fire P.C.C. Section per cylinder and maximum engine power engine; maintenance of
Water Pump {400 hp) 17.16.490.A.81 between 300 and 600 hp: records.

PM < 0.20 g/kW-hr
CO < 3.5 g/kW-hr
NO, + VOC < 4.0 g/kW-hr
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Table 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

- . Regulatory Citation for - . Methods Used to
Emission Unit Applicable Requirements Description of Requirements Demonstrate Compliance
15. Crushing Area Scrubber P.C.C. Section 17.12.190 PMp < 1.28 Ib/hr EPA Reference Method 5
or 17 in accordance to 40
CFR 60, Appendix A.
16. Stockpile Area Scrubber P.C.C. Section 17.12.190 PM,; =< 2.59 Ib/hr EPA Reference Method &
or 17 in accordance to 40
CFR 60, Appendix A.
17. Reclaim Tunnel Scrubber P.C.C. Section 17.12.180 PM;y < 1.07 Ib/hr EPA Reference Method 5
or 17 in accordance to 40
CFR 60, Appendix A.
18. Pebble Crusher Area Scrubber P.C.C. Section 17.12.190 PM, s 1.56 Ib/hr EPA Reference Method 5
or 17 in accordance to 40
CFR 80, Appendix A.
19. Copper Concentrate Scrubber 1, P.C.C. Section 17.12.180 PM; < 3.55 Ib/hr EPA Reference Method 5
Copper Concentrate Scrubber 2 or 17 in accordance to 40
CFR 60, Appendix A.
20. Molybdenum Scrubber / P.C.C. Section 17.12.180 PM,, s 0.02 Ib/hr EPA Reference Method 5
Electrostatic Precipitator or 17 in accordance to 40
CFR 60, Appendix A.
21.  Molybdenum Dust Collector P.C.C. Section 17.12.190 PM,; < 0.010 gr/dscf EPA Reference Method 5
or 17 in accordance to 40
CFR 60, Appendix A.
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Tabie 4.1 Applicable Regulatory Requirements and Methods for Demonstrating Compliance

- . Reguiatory Citation for - . Methods Used to
Emission Unit Applicable Requirements Description of Requirements Demonstrate Compliance
22. Laboratory Dust Collector 1, P.C.C. Section 17.12.180 PM,, < 0.005 gr/dscf EPA Reference Method 5
Laboratory Dust Collector 2, or 17 in accordance to 40
Laboratory Dust Collector 3 CFR 60, Appendix A.

23. Portable Generators (Nonroad Not subject to the P.C.C.  Comply with emission standards in 40 CFR  Maintenance of Records.

Engines) 89.112.
24. Open Burning P.C.C. Section Receive authority to conduct open burning  Apply for Open Burning
17.12.480.8, D by obtaining a permit from the control Permits and Maintenance
officer or delegated authority. of Records.
Meet all requirements of the open burning
permit.
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5. PROCESS RATE INFORMATION AND OPERATING SCHEDULES

5.1 PROCESS RATES

Maximum hourly and annual process rates for each major process and piece of process equipment at
the RCP are presented in Table 5.1. The mining rates presented in Table 5.1 correspond to Year 5 in
the life of the mine. Although some mining rates in Year 5 are less than maximum annual mining
rates possible throughout the life of the mine, the Year 5 mining rates when coupled with the greater
haul truck travel during this year, produce the greatest annual emissions. The maximum hourly
process rates presented in Table 5.1 for equipment at the RCP are for short term use. These
process rates are not anticipated to be sustained for long periods of time (i.e. annually).

The process rates presented in Table 5.1 are used to calculate facility wide emissions as presented
in Appendix E.

5.2 FUEL BURNING EQUIPMENT

A summary of all fuel burning equipment at the RCP, which requires a permit, is presented in Table
5.2. For each piece of fuel burning equipment, the type and quantity of fuels that will be used, the
percent that will be used for process heat, the higher heating values of the fuels, and the potential
sulfur and ash contents of the fuel are also included in Table 5.2.

5.3 RAW MATERIAL DESCRIPTION AND USAGE RATES

The annual usage rates of raw materials used at the RCP are presented in Table 5.3. Raw materials
that will be used by the RCP include sulfide ore and oxide ore, the fuels described in Table 5.2, and
chemicals and reagents utilized in the milling, flotation, and SX/EW processes.

5.4 ANTICIPATED OPERATING SCHEDULE AND LIMITATIONS ON SOURCE
OPERATIONS AND WORK PRACTICE STANDARDS AFFECTING EMISSIONS

The RCP will be capable of operating continuously (8,760 hours/year, 24 hours/day, 365 days/year,
and 7 days/week). Production rates will generally be evenly distributed throughout the year.

The laboratory dust collectors (PC-L1, PC-L2, and PC-L3) will be capable of being operated for two
work shifts per day (16 hours/day). Calculated particulate emissions from the dust collectors, as
presented in this application, are based on the 16 hour/day operating limit.

There are no other voluntary limitations on source operations and work practice standards affecting
emissions for the RCP.
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Table 5.1 Summary of Maximum Hourly and Annual Process Rates

Process Rates ®

Equipment / Activity
Maximum Hourly Annual
Mining
Drilling 80 holes 27,840 holes
Blasting 1 blast 348 blasts
Loading Concentrate Ore 3,750 tons 27,375,000 tons
Loading Leach Ore 250 tons 1,825,000 tons
Loading Waste Rock 11,000 tons 80,300,000 tons
Hauling Concentrate Ore to Primary Crusher Dump Hopper / Run of Mine Stockpile 81 VMT 588,185 VMT
Hauling Leach Ore to Leach Pad 4 VT 29,239 VMT
Hauling Waste Rock to Waste Rock Storage Area 298 VMT 2,178,198 VMT
Unloading Concentrate Ore to Run of Mine Stockpile 3,750 tons 2,737,500 tons
Unloading Leach Ore to Leach Pad 250 tons 1,825,000 tons
Unloading Waste Rock to Waste Rock Storage Area 11,000 tons 80,300,000 tons
Bulldozer Use 6 hours 55,170 hours
Water Truck Use 20 VMT 143,000 VMT
Grader Use 10 VMT 87,000 VMT
Support Vehicle Use 59 VMT 512,393 VMT
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Table 5.1 Summary of Maximum Hourly and Annual Process Rates

Process Rates ®

Equipment / Activity
Maximum Hourly Annual
Primary Crushing, Conveying, Coarse Ore Storage, and Reclaim Conveying
Run of Mine Stockpile 26 acres 26 acres
Primary Crushing and Conveying 6,950 tons 27,375,000 tons
Unloading to Primary Crusher Dump Hopper; Primary Crusher; Crusher
Discharge Hopper; Crusher Discharge Feeder; Stockpile Feed Conveyor,
Stockpile Tripper Conveyor
Coarse Ore Stockpile 5 acres 5 acres
Stockpile Reclaim 6,950 tons 27,375,000 tons
Reclaim Feeders (total); Reclaim Conveyor
SAG Mill Feed Conveyor 8,726 tons 34,392,713 tons
Milling
SAG Mill 8,726 tons 34,392,713 tons
Trommel Screen 8,726 tons 34,392,713 tons
Processing of Trommel Screen Oversize 1,851 tons 7,308,034 tons
Pebble Conveyor No. 1; Pebble Wash Screen
Processing of Pebble Wash Screen Oversize 1,771 tons 6,979,913 tons
Pebble Conveyor No. 2; SAG Oversize Surge Bin; Pebble Crusher Feeder;
Pebble Crusher; Pebble Conveyor No. 3
Ball Mills (total) 16,220 tons 64,240,000 tons
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Table 5.1 Summary of Maximum Hourly and Annual Process Rates

Process Rates *

Equipment / Activity
Maximum Hourly Annual
Flotation .
Copper Flotation Process 6,950 tons 27,375,000 tons
Copper Regrind Mills (total) 285 tons 1,131,500 tons
Molybdenum Flotation Process 90 tons 352,225 tons
Molybdenum Regrind Mill 30 tons 116,800 tons
Molybdenum Cieaner Regrind Mill 4 tons 16,425 tons
Dewatering
Copper Concentrate Dewatering 138 tons 435,200 tons
Copper Concentrate Thickener; Filter Feed Trash Screen; Copper Concentrate
Tanks; Copper Concentrate Filters; Copper Concentrate Conveyor
Copper Concentrate Loadout Stockpile 1.17 acres 1.17 acres
Molybdenum Concentrate Dewatering 1.90 tons 6,000 tons
Motybdenum Filter Feed Tank; Molybdenum Concentrate Filter; Molybdenum
Concentrate Dryer; Molybdenum Concentrate Bin; Molybdenum Concentrate
Hopper; Molybdenum Concentrate Conveyor; Molybdenum Packaging and
Weigh System
Tailings Dewatering 10,722 tons 33,812,400 tons
Tailings Thickeners; Tailings Filter Feed Tanks; Tailings Filters; Conveyor Feed
to Tailings Storage
Tailings Storage 1,500 acres 1,500 acres
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Table 5.1 Summary of Maximum Hourly and Annual Process Rates

Process Rates ®

Equipment / Activity
Maximum Hourly Annual
Solvent Extraction and Electrowinning
i . : 1 hour 8,760 hours

Solvent Extraction (4 systems; surface mixer/settler area) 9.132.9 ft? 9,132.9 ft?

P 1 hour 8,760 hours
Electrowinning (surface cell area) 2,640 2,640 1
Fuel Burning Equipment
Diesel Electrowinning Hot Water Generator 6.0 MMBtu 52,560 MMBtu
Thickener Area Emergency Generator 1,000 kW 1,000 kW
PLS Pond Area Emergency Generator 1,000 kW 1,000 kW
Main Substation Emergency Generator 750 kW 750 kW
Administration Building Emergency Generator 750 kW 750 kW
Electrowinning Building Emergency Generator 50 kw 50 kW
Primary Crusher Fire Water Pump 400 hp 400 hp
SX/EW Fire Water Pump 400 hp 400 hp
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Table 5.1 Summary of Maximum Hourly and Annual Process Rates

Process Rates ®

Equipment / Activity
Maximum Hourly Annual

Miscellaneous Sources

Bulk Pebble Lime Handling 5.18 tons 37,800 tons
Bulk Pebble Lime Silo; Bulk Pebble Lime Screw Conveyor

Lime Handling 2.59 tons 18,900 tons
Lime Storage Bin

Sodium Metasilicate Handling 0.41 tons 3,000 tons
Sodium Metasilicate Storage Bin

Floccuiant Handling 0.15 tons 1,100 tons
Flocculant Storage Bins

Guar Handling 0.02 tons 150 tons

Guar Feeder
Cobalt Sulfate Handling 0.0008 tons 6.0 fons
Cabalt Sulfate Feeder

Tanks
C7 Distribution Tank 59 gallons 430,733 gallons
MIBC Storage Tank 24 galions 177,521 gallons
Diesel Fuel Storage Tank - Heavy Vehicles 1 _ 925 gallons 6,750,000 gallons
Diesel Fuel Storage Tank - Heavy Vehicles 2 925 gallons 6,750,000 gallons
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Table 5.1 Summary of Maximum Hourly and Annual Process Rates

Process Rates *

Equipment / Activity

Maximum Hourly Annual
Particulate Matter Pollution Control Equipment with Limits
Crushing Area Scrubber 1 hour 8,760 hours
Stockpile Area Scrubber 1 hour 8,760 hours
Reclaim Tunnel Scrubber 1 hour 8,760 hours
Pebble Crusher Area Scrubber 1 hour 8,760 hours
Copper Concentrate Scrubber 1 1 hour 8,760 hours
Copper Concentrate Scrubber 2 1 hour 8,760 hours
Molybdenum Scrubber / Electrostatic Precipitator 1 hour 8,760 hours
Molybdenum Dust Collector 74,612 dscf 653,597,276 dscf
Laboratory Dust Collector 1 497,410 dscf 2,904,876,784 dscf
Laboratory Dust Collector 2 497,410 dscf 2,904,876,784 dscf
Laboratory Dust Collector 3 497,410 dscf 2,904,876,784 dscf

# VMT = vehicle miles traveled
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Table 5.2 Summary of Fuel Burning Equipment and Fuel Usage Rates

. Fuel Rates (gallons) % Used for Higher Sulfur /
Emission Emission Unit Description Fuel Type Power - Process Heating Ash
Unit ID Rating Maximum € d
Annual Heat Value Content
Hourly
Diesel Electrowinning Hot Water No. 2 6.0 137,000 0.0015% /
FBOT  Generator (HWG) ® Diesel Fuel MMBtwhr 438 383650 100% g dlon  neg.
Thickener Area Emergency No. 2 137,000 0.0015% /
FB02 Generator (TEG) b Diesel Fuel 1,000 kW 68.5 34,260 0% Btu/gallon neg.
PLS Pond Area Emergency No. 2 137,000 0.0015% /
FBO3 Generator (PEG) " Diesel Fuel 1,000 kW 68.5 34,260 0% Btu/gailon neg.
Main Substation Emergency No. 2 137,000 0.0015% /
FB04 Generator (MEG) ® Diesel Fuel 750 kW 514 25695 0% Btu/gallon neg.
Administration Building Emergency No. 2 137,000 0.0015% /
FBOS Generator (AEG) b Diesel Fuel 750 kW 514 25.695 0% Btu/gallon neg.
Electrowinning Building No. 2 137,000 0.0015% /
FB0s Emergency Generator (EWEG) " Diesel Fuel S0 kw 3.4 1.713 0% Btu/gallon heg.
Primary Crusher Fire Water Pump No. 2 o 137,000 0.0015% /
FBO7  (pcrwp)® Diesel Fuel 400 P 204 10,219 0% Btwigallon  neg.
SX/EW Fire Water Pump No. 2 o 137,000 0.0015% {
FBOB  (sxFwp)® Diesel Fuet 400 hP 20.4 10,219 0% Btwgallon  neg.
? Annual fuel rates are based on 8,760 hours of operation.
® Annual fuel rates are based on 500 hours of operation and a brake-specific fuel consumption value of 7,000 Btu/hp-hr,
° From AP-42, Appendix A, page A-3
? neg. = negligible
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Table 5.3 Chemical and Reagent Usage at the RCP

Maximum Hourly

Main Chemical Name / Group Purpose / Use Storage Location Usage * Annual Usage
Mining
Concentrate Ore °® Cmi‘;fft’;’ﬁ ng - 6,950 tons 27,375,000 tons
Leach Ore " CoL:paecrhliEr;grzgt?on - 2,375 tons 20,805,000 tons
Ammonium Nitrate Fuel Oil (ANFO) Blasting Mine Shop Area 52 tons 18,980 tons
Blasting Powder Blasting Mine Shop Area 0.24 ions 1,755 tons
Concentrate Ore Processing (Milling and Flotation)
Methyl Isobutyl Carbinol (MIBC) Frother Reagent Slorage 0.08 tons 600 tons
Calcium Oxide - High Calcium Pebble Lime pH Modifier Reagent Storage 7.77 tons 56,700 tons
Sodium Metasilicate Dispersant Reage::esatorage 0.41 tons 3,000 tons
Sodium Hydrosulfide Solution (NaHS) Copper Depressant Reage::eitorage 0.52 tons 3,780 tons
Sodium Thiophosphate Solution Copper Depressant ReagTrt eSatorage 0.05 tons 360 tons
Nenicnic Polyacrylamide Floccutant Reage:: eSatorage 0.15 tons 1,100 tons
Formulated Thionocarbamate Promoter Reage:: eitorage 0.11 tons 822 tons
Diese! Fuel Collector Reagent Storage 22.3 gallons 162,657 gallons
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Tabie 5.3 Chemical and Reagent Usage at the RCP

Main Chemical Name / Group Purpose / Use Storage Location Maxi31 slg eH.-P urly Annual Usage
C7 - Sodium Akylmonothiophosphate Collector Reage:: es‘;torage 0.28 tons 2,013 tons
Leach Ore Processing (Leaching, Solvent Extraction/Electrowinning)
Sulfuric Acid (93%) Leaching and Acid Storage Area 21.19 tons 154,656 tons
Kerosene Extrastaentfor gent  SXTank Farm 0.001 tons 9.3 tons
Isoalkanes 13-16 Extr aDcitI:ﬁ,? It??argent SX Tank Farm 0.003 tons 21.6 tons
gi-sNtitI:;:ﬂQ-hydroxy-benzaidoxime and petroleum Copper Extractant Main Warehouse 0.0003 tons 2.4 tons
Cobalt Sulfate git::: : I*i!gzri‘i?ig? Main Warehouse 0.0008 tons 6.0tons
Guar Gum LevelingE\?vgent for Main Warehouse 0.02 tons 150 tons
Acrylate Adduct Acidf:u:::tECV%ntrol Main Warehouse 0.0005 tons 3.8tons
Diatomaceous Earth Organic Recovery Main Warehouse 0.08 tons 600 tons
Organic Recovery Main Warehouse 0.08 tons 600 tons

Clay

# Maximum hourly usage values are caiculated based on the annual usage rates divided by 8,760 hours with an added 20% maximum capacity factor (except for the concentrate
ore hourly usage rate and the ANFO usage rates). The hourly concentrate ore usage rate is based on the maximum capacity of the primary crusher. The ANFO usage rates are
based on a possible 365 blasts/year and one blast/hour. Although 365 blasts are possible in one year, the RCP estimates that 348 blasts will be ocour in Year 5.

* The ore usage rates presented in this table are based on peak mining rates. It is not anticipated that both peak rates can be achieved simultaneously and rates will naturaily

decrease with time.

APPLIED EMVIRONMENTAL CONSULTANTS

RCC Ctass Il Permil Application / July 2010 5-10




6. DESCRIPTION OF PROCESS AND CONTROL EQUIPMENT

Each piece of process and control equipment that will be operated at the RCP and requires a permit
is listed in Table 6.1 along with the corresponding size and/or production capacity. Since the RCP
will use new equipment, the make, model, serial number and date of manufacture for the equipment
are not available at this time. Also included in Table 6.1 are the regulatory citations that apply to
each piece of equipment. Some equipment that use wet processes or are in closed buildings (SAG
mill, grinding mills, conveyor transfers) do not emit emissions even though they are subject to specific
requirements. Equipment that are not sources of emissions are identified in Table 6.1. Further
detailed information about the air pollution control equipment is presented in Section 8.
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Table 6.1 Process and Control Equipment Description Which Require a Permit

Emission Status /
Control Device

Applicable Regulatory
Requirements

Manufacturer
{ Model ®

Equipment

Equipment D Quantity Size or Capacity

Primary Crushing, Conveying, Coarse Ore Storage, and Reclaim Conveying

Fugitive / Water P.C.C. Section
Crusher Dump Hopper H-CDp na 680 tons Sprays 17.16.360
Non-Fugitive / .
Primary Crusher PCr Sandvik 6,950 tons/hr Crushing Area P'?.;,C{ nggg"”
Scrubber o
: No Emissions P.C.C. Section
Crusher Discharge Hopper H-CDs na 725 tons (Enclosed Process) 17.16.360
Non-Fugitive / .
Crusher Discharge Feeder F-CD na 25'L X 96" W Crushing Area P'%C{ ég §§‘5°”
Scrubber ® o
Non-Fugitive / .
Stockpile Feed Conveyor CV-SF na 2,690'L X 60" W Crushing Area P(1:7C1 g:,s ggg‘m
Scrubber ® o
Crushing Area Scrubber PC-CAS na 18,000 acfm Non-Fugitive P'Ef'ycj Gs §§2°“
Non-Fugitive / :
Stockpile Tripper Conveyor CV-ST na 343'L X 60" W Stockpile Area P?7C1 68 3e§g°n
Scrubber ¢ o
Stockpile Area Scrubber PC-SAS na 36,500 acfm Non-Fugitive P'%C{ 63 §§E°“
No Emissions .
Reclaim Feeders F-R1/R4 na 4 20'L X 48" W {Located P'?'?Ci es gggon
Underground) T
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Table 6.1 Process and Control Equipment Description Which Require a Permit

; Equipment  Manufacturer . . , Emission Status / Applicable Regulat
Equipment . ppicable Regulatory
auip ID f Model Quantity  Size or Capacity Control Device Requirements
Non-Fugitive / .
Reclaim Conveyor CV-R na 932'L X 60" W Reclaim Tunnel PC1:701 GS gggon
Scrubber T
Reclaim Tunne! Scrubber PC-RTS na 15,000 acfm Non-Fugitive P.C.C. Section
17.16.360
Non-Fugitive / ]
SAG Mill Feed Conveyor CV-SMF na 660’ L X 80" W Pebble Crusher P(1:7c1 SS gg’gon
Area Scrubber ” S
Milling
' ' i P.C.C. Section
SAG Mill M-SAG Polysius wpXire Mo E’;:;i';’s“:) (Wet 417 16.490.A.43 (40
CFR 60, Subpart LL)
. P.C.C. Section
Trommel Screen sn-T Polysius wLxiew N E’;‘;zi':;‘:) (Wet 47 16.490.A.43 (40
CFR 60, Subpart LL)
. P.C.C. Section
Pebble Conveyor No. 1 CV-Pb1 na 135.5'L X 60" W (C'}'gaﬁm\:ﬁ:’fgfe) 17.16.490.A.43 (40
! CFR 60, Subpart LL)
. P.C.C. Section
Pebble Wash Screen Sn-PbwW na 1wix2ow N° E';‘:zig’;‘:) (Wet 17 16.490.A.43 (40
CFR 60, Subpart LL)
- P.C.C. Section
Pebble Conveyor No. 2 CV-Pb2 na 675'L X 36" W (CT:aE\m\;\s!::OOH?e) 17.16.490.A.43 (40
! CFR 60, Subpart LL)
Non-Fugitive / P.C.C. Section
SAG Oversize Surge Bin B-SAGOS na 500 tons Pebble Crusher 17.16.490.A.43 (40

Area Scrubber

CFR 60, Subpart LL)
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Table 6.1 Process and Control Equipment Description Which Require a Permit
; Equipment  Manufacturer . . . Emission Status / Applicable Regulatory
E
quipment ID / Model ® Quantity  Size or Capacity Control Device Requirements
Non-Fugitive / P.C.C. Section
Pebble Crusher Feeder F-PbC na 1 315 LX48" W Pebble Crusher 17.16.490.A.43 (40
Area Scrubber CFR 60, Subpart LL)
Non-Fugitive / P.C.C. Section
Pebble Crusher PbC na 1 1,771 tons/hr Pebble Crusher 17.16.490.A.43 (40
Area Scrubber CFR 860, Subpart LL)
Non-Fugitive / P.C.C. Section
Pebble Conveyor No. 3 CV-Pb3 na 1 170.5' X 36" W Pebble Crusher 17.16.490.A.43 (40
Area Scrubber CFR 60, Subpart LL)
P.C.C. Section
Pebble Crusher Area Scrubber  PC-PCAS na 1 22,000 acfm Non-Fugitive 17.16.490.A.43 (40
CFR 60, Subpart LL)
- P.C.C. Section
Ball Mills M-B1/B2 na 2 26DXa0EGL ° E’;‘:iﬁg‘; (Wet  47.16.490.A.43 (40
CFR 60, Subpart LL)
Flotation, Regrind, and Concentrating
Copper/Molybdenum/Tailings
Fiotation and Concentrating P ;
Equipment (flotation cells, various na - 8760 hriyr O Efg:zf:'g;‘; (Wet P-C.C. Secton
column cells, thickeners, T
filters)
- e Lo P.C.C. Section
Copper Regrind Mills M-CR1/CR2 na g ELNIEAT No Eg‘;zifs":) (Wet 417 16.490.A.43 (40
CFR 60, Subpart LL)
.y P.C.C. Section
Molybdenum Regrind Mil M-MR na 1 aLx4arw  NO Eg‘:zig’:; (Wet  417.16.490.A.43 (40
CFR 60, Subpart LL)
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Table 6.1 Process and Control Equipment Description Which Require a Permit

: Equipment  Manufacturer . . . Emission Status / Applicable Regulato
Equipment a pplica g Ty
quip iD / Model Quantity  Size or Capacity Control Device Reguirements
Molybd c i Iy P.C.C. Section
oy odenum Cleaner Regrind —— y op na 1 4 tons/hr No E’F‘,’:izgs“; (Wet 17 16.490.A.43 (40
CFR 60, Subpart L1)
Molybdenum Cleaner Area . P.C.C. Section
Scrubber PC-MCAS na 1 12,500 acfm Non-Fugitive 17.16.430
Copper Concentrate Dewatering and Stacking
. P.C.C. Section
Filter Feed Trash Screen Sn-FFT na 1 go"Lx4g'w O E’;‘:gig’::) (Wt 417.16.490.A.43 (40
CFR 60, Subpart LL)
L P.C.C. Section
Copper Concentrate Conveyor ~ CV-CC na 1 330'L X 24" W No Emissions 17.16.490.A.43 (40
(Enclosed Process)
CFR 60, Subpart LL)
P.C.C. Section
Copper Concentrate PC-CCSY/ 50,000 acfm o
Scrubbers CCS2 na 2 each Non-Fugitive (;}ZI-': g;gguﬁ::rt(ts)
Molybdenum Dewatering and Packaging
Non-Fugitive /
Molybdenum P.C.C. Section
Molybdenum Concentrate D-MC na 1 na Scrubber and 17.16.490.A.43 (40
v Electrostatic CFR 60, Subpart LL)
Precipitator
P.C.C. Section
Molybdenum Scrubber PC-MS ha 1 na Non-Fugitive 17.16.490.A.43 (40
CFR 60, Subpart LL)
P.C.C. Section
Electrostatic Precipitator PC-EP na 500 acfm Non-Fugitive 17.16.490.A.43 (40

CFR 60, Subpart LL)
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Table 6.1 Process and Control Equipment Description Which Require a Permit

- Equipment  Manufacturer . . . Emission Status / Applicable Regulatory
Equipment iD / Model ® Quantity  Size or Capacity Control Device Requirements
Non-Fugitive / P.C.C. Section
Molybdenum Concentrate Bin B-MC na 1 20 tons Molybdenum Dust 17.16.490.A.43 (40
Collector CFR 60, Subpart LL)
P.C.C. Section
Molybdenum Dust Collector PC-MDC na 1 1,500 acfm Non-Fugitive 17.16.490.A.43 (40
CFR 80, Subpart LL)
P.C.C. Section
“H“ggpb;e“”“‘ Concentrate H-MC na 1 20 2 Non-Fugitive 17.16.490.A.43 (40
CFR 60, Subpart LL}
. P.C.C. Section
Molybdenum Concentrate No Emissions
Conveyor CV-MC na 1 90 tonsthr (Enclosed Process) 17.16.480.A.43 (40
CFR 60, Subpart LL)
. Non-Fugitive / P.C.C. Section
Hholybdenum Packaging and MPS na 1 variable Molybdenum Dust  17.16.490.A.43 (40
gh =y Collector CFR 60, Subpart LL)
Tailings Dewatering and Placement
Tailings Belt Feeders F-T1T14 na 14 na (En'iﬁ,fef';'s:r‘;’;‘:ss) trryed
Fixed Tailings Conveyor No. 1 CV-F1 na 1 na (Enh(':?oE::jls;r'ggzss) P?7C1 68 z,ggon
Fixed Tailings Conveyor No. 2 CV-F2 na 1 na (Enliizfe’:‘il?:ggzss) P$7C1 GS :ggon
Fixed Tailings Conveyor No. 3 CV-F3 na 1 na Non-Fugitive PC137C1 63 jggon
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Table 6.1 Process and Control Equipment Description Which Require a Permit

. Equipment  Manufacturer . . . Emission Status / Applicable Regulatory
Equipment 1D ! Model ® Quantity  Size or Capacity Control Device Requirements
- P.C.C. Section
Relocatable Conveyors CV-R1/R2 na 2 na Fugitive 17 16.430
Shiftable Conveyers with . P.C.C. Section
Cross Conveyor Trippers Cv-siis2 na 2 na Fugitive 17.16.430
Belt Wagon Conveyor on . P.C.C. Section
Crawlers (movable) CV-BW1 na L na Fugitive 17.16.430
Spreader Crawier Mounted - P.C.C. Section
Conveyors {movabie) CV-SP1/SP2 na 2 na Fugtive 17.16.430
Solvent Extraction and Electrowinning
T-E1P, .
SX Primary Mix Tanks E1PP, E2P, na 4  775DX9.75H Fugitive P.C.C. Section
S1P 17.16.430
T-E1S, .
SX Secondary Mix Tanks E1PS, E2S, na 4 85DX975H Fugitive P.C.C. Section
s1sS 17.16.430
. . T-E1T. , . - P.C.C. Section
SX Tertiary Mix Tanks E1PT. E2T na 3 95DX975H Fugitive 17.16.430
ES-E1, E1P, 64'L X33 WX . P.C.C. Section
SX Seftlers E2, S5-51 na 4 3.33'H Fugitive 17.16.430
- . . ] . Fugitive / Cell ;
Electrowinning Commercial EWCC na 30 22 L X4 WXS5 Ventilation Wet P.C.C. Section
Cells H Scrubbers 17.16.430
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Table 6.1 Process and Control Equipment Description Which Require a Permit

Equipment  Manufacturer Emission Status / Applicable Regulatory

Equipment Quantity  Size ar Capacity

ID ! Model ® Control Device Requirements
PC- ,
Cell Ventitation Wet Scrubbers ~ EWCVS1/ na 6  5000acfmeach  Non-Fugitive P.G.C. Secllon
EWCVSB dad
Fuel Burning Equipment
Diesel Electrowinning Hot - P.C.C. Section
Water Generator HWG na 1 6.0 MMBtu/hr Non-Fugitive 17 .16.165
Thick Area E P.C.C. Section
G Ic e“f’ rea Emergency TEG na 1 1,000 KW Non-Fugitive 17.16.490.A.81 (40
enerator | CFR 60, Subpart i)
P.C.C. Section
P> Pond Area Emergency PEG ha 1 1,000 KW Non-Fugitive 17.16.400.A.81 (40
enerator CFR 60, Subpart lil)
Main Substation E P.C.C. Section
Ga'” ubstation Emergency MEG na 1 750 kW Non-Fugitive 17.16.490.A.81 (40
enerator CFR 60, Subpart IHI)
Admini ion Buildi P.C.C. Section
ministration Building AEG na 1 750 kW Non-Fugitive 17.16.490.A.81 (40
Emergency Generator CFR 60, Subpart IHI)
L . P.C.C. Section
Electrowinning Building EWEG na 1 50 kW Non-Fugitive 17.16.490.A.81 (40
Emergency Generator CFR 60, Subpart IlIf)
. . P.C.C. Section
Ermary Grusher Fire Water PCFWP na 1 400 hp Non-Fugitive 17.16.490.A.81 (40
ump CFR 60, Subpart [1il)
P.C.C. Section
SX/EW Fire Water Pump SXFWP na 1 400 hp Non-Fugitive 17.16.490.A.81 (40
CFR 60, Subpart Il
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Table 6.1 Process and Control Equipment Description Which Require a Permit

Equipment  Manufacturer Emission Status / Applicable Regulatory

Equipment D / Model ® Quantity Size or Capacity Control Device Requirements

Miscellaneous Sources

Non-Fugitive / Bulk

Bulk Pebble Lime Silo S-BPL na 1 na Pebble Lime Silo Bin ~ F-C:C; Section
17.16.430
Vent
Bulk Pebble Lime Silo Screw No Emissions P.C.C. Section
Conveyor CV-BPLS na 1 na (Enclosed Process) 17.16.430
Sg:(t Pebble Lime Sito Bin PC-BPLBV na 1 750 /1,750 acfm Non-Fugitive P?7C1 SS :ggon
i ; Non-Fugitive / Lime P.C.C. Section
Lime Storage Bin B-L na 1 na Storage Bin Vent 17.16.430
Lime Storage Bin Vent PC-LSBY na 1 750/1750acim  Non-Fugitive PC.C Secton
. o Non-Fugitive / ;
g;\dlum Metasilicate Storage B-SM na 1 na Scdium Metasilicate P?7C1 SS :gt&on
Storage Bin Vent T
Sodium Metasilicate Storage " P.C.C. Section
Bin Vent PC-SMSBV na 1 750 /1,750 acfm Non-Fugitive 17.16.430
Flocculant Storage Bin 1 B-F1 na 1 na Non-Fugitive P aaeon
. . P.C.C. Secticn
Fiocculant Storage Bin 2 B-F2 na 1 na Non-Fugitive 17.16.430
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Table 6.1 Process and Control Equipment Description Which Require a Permit

Equipment  Manufacturer Emission Status / Applicable Regulatory

Equipment r N _
quipmen ID / Model Quantity  Size or Capacity Control Device Requirements
Guar Feeder F-Gu na 1 na Non-Fugitive P?7C1 sszggon
Cobalt Sulfate Feeder F-CoS na 1 na Non-Fugitive P?7C1 SS i;:gon
Tanks
C7 Distribution Tank T.C7D na 1 11,845 gallons Non-Fugitive P.C.C. oecton
MIBC Storage Tank T-MIBCS na 1 11,845 gallons Non-Fugitive Pe.C Secton
Diesel Fuel Storage Tanks - T-DF 8- - P.C.C. Section
Heavy Vehicles HVA/HV2 na 2 100,000 gallons Non-Fugitive 17.16.430
Other Pollution Control Equipment
P.C.C. Section
Laboratory Dust Collectors PC-L1/L3 na 3 1°'°e°a°c§°fm Non-Fugitive 17.16.490.A.43 (40
CFR 60, Subpart LL)
Laboratory Wet Scrubber PC-LWS na 1 9,000 acfm Non-Fugitive P.0.C. Secton

? na = not available at this time

b This equipment has waler spray control for fugitive particulate emissions not captured by the scrubbers. Emission calculations in this permit application are based on 100%
capture efficiency of the scrubbers.

© This equipment is focated within the coarse ore stockpile buikling in addition to being controfled by the scrubbers. Emission calculations in this permit application are based on
100% capture efficiency of the scrubbers.
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7. SITE DIAGRAM

Site diagrams of the RCP showing the process area boundary, locations of major equipment, facility
roads, and the surrounding topography is presented in Appendix F. An overall vicinity map showing
the facility boundaries is presented in Figure F-1. A plan view showing the planned ultimate
configuration of the facility is presented in Figure F-2. A general facilities site plan showing the
locations of major equipment and processes is presented in Figure F-3.
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8. AIRPOLLUTION CONTROL INFORMATION

8.1 DESCRIPTIONS OF METHODS FOR DEMONSTRATING COMPLIANCE

Methods that will be used to demonstrate compliance with applicable regulatory requirements for the
RCP are presented in Table 4.1.

8.2 DESCRIPTIONS OF AIR POLLUTION CONTROL EQUIPMENT

The characteristics of the air pollution control used at the RCP are presented in Table 8.1. This table
includes: (a) the list of emission points controlled; (b) the control efficiencies; (c) the type of pollutant
controlled; (d) the exhaust flow rate; and (e) the PMy, discharge grain loading / emission limit (if
applicable). All discharge grain loadings and emission limits represent voluntarily accepted limits.
The process locations of the air poliution control equipment are described in Section 2 and are
presented in the process flow diagrams located in Appendix B.

Water trucks are used on the unpaved roads at the RCP and are assumed to provide a control
efficiency of 90%. The RCP will implement a regular dust control program which will inciude the use
of water trucks and good operating practices to provide a control efficiency of 90% to all regularly
traveled unpaved plant roads, including haul roads within and outside of the pits. The dust control
program is presented in Appendix G.

The current design of the RCP includes the use of six wet scrubbers, one cyclone scrubber, one
baghouse, and one electrostatic precipitator for particulate matter control. The RCP is investigating
the possible use of cartridge filter dust collectors or baghouses instead of the scrubbers to provide
better control efficiency. An updated description of the pollution control equipment will be submitted if
the design of poliution control systems at the RCP is modified to replace the scrubbers.

8.3 AMBIENT AIR IMPACT ANALYSIS

A demonstration that emissions from the RCP will not cause exceedances of the national ambient air
quality standards (NAAQS) is not required by PDEQ because emissions from the facility are less than
those that trigger Major New Source Review. An air impact analysis demonstrating protection of
applicable standards will be included in the Environmental Impact Statement that applies to the RCP.
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Table 8.1 Air Pollution Control Equipment at the RCP

Emission  Air Pollution . . Pollutants PM‘" Control Exhaust PM Grain
; . Emission Peints Controlled Efficiency (Rated Loading /
UnitID  Control Device Controlled and Operating) Flow Rate Limit
- Road Watering  Haul Truck Roads Particulates 90% - -
- Road Watering  Unpaved General Mine Roads Particulates 90% - -
- Water Sprays Material Handling Emission Peint: Particulates 82.5% - -
* Unloading to Primary Crusher Dump
Hopper from Haul Trucks or Run of Mine
Stockpile
» Crusher Discharge Hopper to Crusher
Discharge Feeder
* Crusher Discharge Feeder to Stockpile
Feed Conveyor
+ Stockpile Feed Conveyor to Stockpile
Tripper Conveyor
» Reclaim Conveyor to SAG Mill Feed
Conveyor
PCLO1  Crushing Area Process Equipment: Particulates 99% 18,000 acfm  1.28 Ib/hr
Scrubber + Primary Crusher
Material Handling Emission Points:
» Crusher Discharge Hopper to Crusher
Discharge Feeder
« Crusher Discharge Feeder to Stockpile
Feed Conveyor
PCLD2  Stockpile Area Material Handling Emissicn Points: Particulates 99% 36,500 acfm  2.59 Ib/hr

Scrubber

» Stockpile Feed Conveyor to Stockpile

Tripper Conveyor

» Stockpile Tripper Conveyor to Covered

Coarse Ore Stockpile

General Ventilation of the Stockpile Building
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Table 8.1 Air Pollution Control Equipment at the RCP

Emission Air Poliution o Pollutants Ph;o Control Exhaust | Mo Grain
: : Emission Points Controlled Efficiency (Rated Loading /
UnitID  Control Device Controlled and Operating) Flow Rate Limit
PCLO3  Reclaim Tunnel  Material Handling Emission Paints: Particulates 99% 15,000 acfm  1.07 ib/hr
Scrubber * Reclaim Feeders to Reclaim Conveyor
PCL0O4 Pebble Crusher Process Equipment: Particulates 99% 22,000 acfm  1.56 Ib/hr
Area Scrubber * Pebble Crusher
Material Handling Emission Points:
* Reclaim Conveyor to SAG Mill Feed
Conveyor
+ Pebble Conveyor No. 2 to SAG Oversize
Surge Bin
» SAG Oversize Surge Bin to Pebble
Crusher Feeder
+ Pebble Crusher to Pebble Conveyor No.3
+ Pebble Conveyor No. 3 to SAG Mill Feed
Conveyor
PCLO5S  Copper Material Handling Emission Points: Particulates 99% 50,000 acfm  3.55 Ib/hr
Concentrate + Copper Concentrate Conveyor to Copper
Scrubber 1 Concentrate Loadout Stockpile
» Copper Concentrate Loadout Stockpile to
Shipment Truck via Front End Loader
General Ventilation of the Copper
Concentrate Loadout Building
PCLO8  Copper Process Equipment: Particulates 99% 50,000 acfim  3.55 Ib/hr
Concentrate s Copper Concentrate Conhveyor to Copper
Scrubber 2 Concentrate Loadout Stockpile

+ Copper Concentrate Loadout Stockpile to

Shipment Truck via Front End Loader
General Ventilation of the Copper
Concentrate Loadout Building
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Table 8.1 Air Pollution Control Equipment at the RCP

Emission  Air Pollution . . Poilutants PM;o Control Exhaust PM, Grain
- . Emission Points Controlled Efficiency (Rated Loading /
UnitID  Control Device Controlled and Operating) Flow Rate Limit
PCLO7  Molybdenum Process Equipment: Particulates 99% Vents to the -
Scrubber * Molybdenum Concentrate Dryer Electrostatic
Precipitator
PCLO7  Electrostatic Process Equipment: Particulates 99.5% 500 acfm 0.02 Ib/hr
Precipitator « Molybdenum Concentrate Dryer
PCLO8  Molybdenum Material Handling Emission Points: Particulates 99.9% 1,500 acfm 0.010
Dust Collector « Molybdenum Concentrate Dryer to gridscf
Molybdenum Concentrate Bin
*  Molybdenum Concentrate Conveyor to
Molybdenum Packaging and Weigh
System
PCLO9  Laboratory Dust Process Equipment: Particulates 95% 10,000 acfm 0.005
Collector 1 « Laboratory Equipment (crushers, gridscf
pulverizers, splitters, sieve shakers,
blenders)
PCL10  Laboratory Dust Process Equipment: Particulates 99% 10,000 acfm 0.005
Collector 2 + Laboratory Equipment {crushers, gridscf
pulverizers, splitters, sieve shakers,
blenders)
PCL11  Laboratory Dust Process Equipment: Particulates 99% 10,000 acfm 0.005
Collector 3 + Laboratory Equipment (crushers, gridscf
pulverizers, splitters, sieve shakers,
blenders)
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Table 8.1 Air Pollution Control Equipment at the RCP

iani : : PM,; Controi PM,; Grain
Emission  Air Pollution o . Pollutants .10 Exhaust 16
; - Emission Points Controlled Efficiency (Rated Loading /
UnitID  Control Device Controlied and Operating) Flow Rate Limit
- Buik Pebble Material Handling Emission Points: Particulates 90% 750/1,750 -
Lime Silo Bin » Transfer of Bulk Pebbie Lime to the Bulk acfm ®
Vent Pebble Lime Silo
- Lime Storage Material Handling Emission Points: Particulates 90% 750/1,750 -
Bin Vent » Transfer of Lime to the Lime Storage Bin acfm ®
- Sodium Material Handling Emission Points: Particulates 90% 750/1,750 -
Metasilicate + Transfer of Sodium Metasilicate to the acfm?
Storage Bin Sodium Metasilicate Storage Bin
Vent
- Molybdenum Material Handling Emission Points: H.S 99% 12,500 acfm -
Cleaner Area » Sodium Hydrosulfide Loading Point
Scrubber » Sodium Hydrosulfide Mix Tank
+ Sodium Hydrosulfide Distribution Tank
General Ventilation of the Flotation Building
- 6 EW Cell Process Equipment; H>SOy4, Cobait 99% 5,000 acfm --
Ventilation + Electrowinning Celis Compounds each
Scrubbers
- Laboratory Laboratory Equipment Gaseous - 9,000 acfm --
Scrubber Emissions
from Chemical
Fume Hoods

# 750 acfm during filing fram truck positive displacement blower, 1,750 acfm during bursts as truck empties.
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9. COMPLIANCE PLAN

9.1 COMPLIANCE WITH CHAPTER 17.16, ARTICLES Il IV, V, AND VI OF THE P.C.C.

Compliance with Articles ii, IV, V and VI will be demonstrated using the methods described in Table
4.1.

9.2 COMPLIANCE WITH CHARPTER 17.16, ARTICLE VIl OF THE P.C.C. AND RULES
PROMULGATED PURSUANT TO A.R.S. §49-426.03 AND §49-426.06

Compliance with Article Vil of the P.C.C. and the rules promulgated pursuant to A.R.S. §49-426.03
and A.R.5. §49-426.06 will be demonstrated using the methods described in Table 4.1.

9.3 COMPLIANCE WITH VOLUNTARILY ACCEPTED LIMITATIONS

Compliance with P.C.C. Section 17.12.190 will be demonstrated using the methods described in
Table 4.1. Table 4.1 demonstrates that the voluntarily accepted emission limitations are as stringent
as the emission limitations that would otherwise be applicable, and that the emission limitations and
methods used to demonstrate compliance are permanent, quantifiable, and otherwise enforceable as
a practical matter.

9.4 COMPLIANCE SCHEDULE

The RCP will comply with all applicable regulatory requirements using the methods listed in Table
4.1. For applicable requirements that become effective during the permit term, the RCP will meet
such requirements as required by the regulations in a timely manner.

9.5 COMPLIANCE WITH CONTROL EFFICIENCY FOR FUGITIVE SOURCES

A dust control plan demonstrating a 90% control efficiency for fugitive dust emissions from regularly
traveled unpaved haul roads at the RCP is presented in Appendix G.
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10. COMPLIANCE CERTIFICATION

A certification of compliance with all applicable requirements signed by the responsible official of
RCC is presented in Appendix A.
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11. ACID RAIN PROGRAM COMPLIANCE AND NEW MAJOR SOURCE
REQUIREMENTS

11.1 ACID RAIN COMPLIANCE PLAN

The RCP is not subject to any acid rain requirements. Therefore, an acid rain compliance plan is not
required.

11.2 NEW MAJOR SOURCE REQUIREMENTS

The RCP is a not a major source. Therefore, the new major source requirements do not apply.
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12. CALCULATIONS

Calculations were used in this application to determine process rates and emission rates. A
description of these calculations is presented in Appendix D.

.
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APPENDIX A

STANDARD PERMIT APPLICATION FORM
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RCC Class I Permil Application / July 2010 At

RECEIVED
PIMA COtTY

JUL 2§ 20w

PIMA COUNTY DEPARTMENT OF ENVIRONMENTAL QUALTTY DEPARTMENT QF
Air Program ENVIRONMENTAL QUAL}TY
130 W, Congress St « Suite 109 » Tuesun, AZ 83701 « Phone: (320) 740-3340 I -

STANDARD PERMIT APPLICATION FORM
FOR CLASS H/TH SOURCES

s icouied e ARS. S A%180 and Titie 17 of thy P Soutty Cudi)

Permit to be issned to (Avizona Corporate Conunission Registered Name): _Rosemont Copper Company_

Mailing Address: _P.O, Box 35130

City: Tucson

St AZ Zir:_85740-5130

Name (or pames) of Owner or Operntor;. Rosemont Conper Company

FAN#__ Phone:_(602) 315-9582

Emzil: _jsturgess@augustaresource.com

Name of (thener's Agent:__ s

FAXN # Phone:s

Email:

Plani Nama (# different than item #1):__Rosemont Copper Project

Proposed Equipment/Plani Location Address: 12700 E. Greaterville Road

City: Sonoita State: _AZ zip: 85837

Plant/Site Manager/Caontacd Person:__Kathy Arnold, Director of Environmental and Regulatory Affairs

__Plone:_{520) 297-7723

FaX i (520)297-7724

Fmail; _karnold@rosemontcopper.com

General Nature of Business: | Copper Mining and Processing. ...
Standard Industrial Classification Code(s): 102 . e Permit Class:_Class b
Type of Orgamization: KCorporation [ Nodividoal Owuer UPartnership [JGovernmen Entity [ ]Other
Perinit Application Basis (Check all hat opphy: [KiNew Source [Ceneral Permin [ rortatyie Source
[Rencwal Revision: [ Administrative T ] Minor [ Significant Existing Permit #

Pate of Commencement of Construction or Modification: _Upon issuance of permit. R

v any of the eyaipment to be teased to ancther imlividual or entity? [ J¥es Kl~No

Oriieint Tile of RO:_Vice President, Sustainable Development o

RO Phone #:_(802) 315-95682 . . . —

RO Fav#:

RO Email: jsturgess@augustaresourca.com o Date

e e VI,
Signature of Responsible Official of f')rganizmion:,A%@m Ld \AA
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EQUIPMENT LIST

T'hefnﬂuuingtubhs#muidindudeﬂequlpnwmuﬁi:edathefadﬂynndbemmpbhwiﬁmﬂdahmquesm. The date Dfmamﬁacﬁutrmslbehchdsdhofdﬂrtade@emha&pﬂﬂbmsfhfscﬁﬂy
are subject to NSPS. Make edditional copies of this form ¥ necessary.

Crusher Dump Hopper na ne | sao fons - na New Source
'Prsma:y Crusher Sandvik na PFCr 6,950 fona/hr - na New Source
Crusher Dischasge Hopper na 8 H-CDs 725 tons - ra Now Source
'Crusher Discharge Feeder na na FCD 25 LX 96" W - na Kew Source
istockpi!a Feed Conveyor na ra CV-SF 2890 L X 60" W - na New Soisfce
lCmshing Area Scrubber na na PC-LCAS 18,000 atim - na Nesv Source
lStockpiie Tripper Conveyor na na CV-5T 343’ LXSO"W - na MNew Source
Istwkpit‘e Ares Scrubber na na PC-SAS 36,500 acfm - na Wew Source
IRec!a#m Feeders na na F-R1/R4 200L X A8"W - na Mew Source
!Redaim Conveyor ra na CV-R 932t X 60" W - na Neow Source
IReclaim Turnel Scrubber na na PC-RTS 15,000 acfm - ne New Source
bG Mill Feed Conveyor na na CV-SMF SE0' L X 80" W - na New Source
G MK Polysius na M-SAG 36' DX 17.5 EGL - na New Source
Trommel Screen Polysius na Sn-T 16'LX 168'W - e New Source
iPabble Conveyor Mo. 1 na na CV-Pb1 135.5'L X 60" W - na New Sourrce
Pebble ¥ash Screen na na Sn-Pbw 10 LX 20 W - na New Source
[Pebble Conveyor No. 2 na na CV-Ph2 S75'L X 38" W - na New Source
SAG Oversize Surge Bin na na B-SAGOS 500 tons - na New Source
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iPethe Crusher Feedar na na F-PBC - 35 L X4 W | - ra New Source
lPehble Crusher na na [ 1,771 tons/hr - na New Source
|Pehb1e Conveyor No. 3 ra na Cv-Pb3 170.5' X 36" W - na Mew Scurce
IF‘ebbte Crusher Area Scrubber na na PC-PCAS 22,000 actm - na New Source
'Bsﬂ Mills na na M-B1/B2 26'D X 40' EGL - na New Source

CopperMolybdenum/Tailings Flotation

?ﬂﬁﬁaﬁmiﬁj&ﬁm na na various 8,760 hriyr - ne Naw Source

ickeners, filteis)

Copper Regrind Milis na VTM-150-WB M-CR1/CR2 11-8" L X 134" W - na New Source
IMoiybdenum Regrind Mil! na VTM-40-WE M-MR 4LX44"W - ra New Source
IMuiybdenum Cleaner Regrind Mill na VTM-70-WB M-MCR 4 tonsfhr - na New Source
[’\Halybdenum Cleaner Area Scrubber na na PC-MCAS 12,500 acfm - na New Source

Fitter Feed Trash Screen na na Sn-FFT 60" L X 48" W - na New Source
ICepper Concentrate Conveyor na na CVCC WBWLX24W - na New Source
ICopper Concentrate Scrubbers na na PC-COSUCCS2 50,000 acfm each - na Now Source
iMoiybdenum Concentrate Dryer na ha D-MC na - na Hew Sourca
IMalybdeﬂum Scrubber na na PC-MS na - na New Source
[Electrostatic Precipitator na na PC-EP 500 acfm - na New Source
'Molybdenum Concentrate Bin na na B-MC 20 lons —- na New Source
lMdybdenum Dust Collector na na PC-MDC 1,500 acfm - na New Source
IMc&ybdenurn Concentrata Hopper na na H-MC 204 - na New Scurce
lMolybdenum Concenirate Conveyor na na CV-¥C 80 tona/hr - ne Mew Source
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¥ne o Equipment Equipment i Date of Instafiation |
Molyhdenum Packaging and Weigh N
{System e na na MPS New Source
Tailings Belt Feeders na na F-T1/T14 na - na New Source
FFixed Tailings Conveyor Ma. 1 Ra na CV-F1 na - na WNew Sowrce
iFixed Tailings Conveyor No, 2 na na Cv-F2 ne - na New Source
Fixed Taifings Conveyor No. 3 na na CV-F3 na - na New Source
IReiaczlab;e Convayors na na CV-R1/R2 na - na Mew Source
Shiftable Conveyors with Cross
veyor Trippers na ra CV-51/52 na - na New Sourcs
Belt Wagon Conveycr on Crawlers
l( ble) na ne cv-BW1 na - ne New Source
Spreader Crawler Mounted Conveyors
!( Ble) na na CV-5P1/SP2 ne - n& New Source
N , T-EtP, E1PP, " X
5X Primary Mix Tanks na na E2P. S1P 775 DX875H - na New Saource
. T-E18, E1PS, . .
SX Secondary Mix Tanks na na E25. §1S 85 DXOMS'H - na New Source
5X Tertiary Mo Tanks na na T'E1E'2$1 PT. 95 DX0.75' H - na New Source
ISX Settlers na na ES'E;'SE:;::' E2, 64'L X33 WX 3.3 H - na New Source
lElectrowinning Commercial Cells na na EWGCC 221 X4WXS5'H - na New Scurce
. PC-EWCVS1/
oefl Ventlation Wet Scrubbers na na EWCVSE 5,000 acfm - na New Scurce
[Diesel Esectrowinning Hot Water na na HWG 5.0 MMBSW/hr Diesel na New Source
Generator
Thickener Area Emergency Generator na na TEG 1,000 &W Diesel na Mew Source
IPLS Pond Area Emergency Generator na ne PEG 1,000 kW Diesel na New Source
Main Substation Emergency na na MEG 750 kW Diesal na Mew Source
Genearator
f\dmxmsh-ahon Building Emergency na na AEG 750 kw Diesel na New Source
Gensrator
Eeclrowinning Building Emergency na na EWEG 50 kW Diesed na Mew Source
enerator
Ad APPLIED ENVIRONMENTAL CONSULTANTS
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Fuelfst Used
{it Appicable}
Primary Crusher Fire Water Pump na na PCFWP 400 hp Diesel na New Source
[[SX/EW Fire Water Pump na na SXFWP 400 hp Diesel na New Source
Bulk Pebble Lime SHo na na S-BPL na - na New Source
2‘;':;?2:” Lime Silo Screw na na CV-BPLS na - na New Source
Bulk Pebble Lime Silc Bin Vent na na PC-BPLBV 750/ 1,750 acfm E - na New Source
Lime Storage Bin na na B-L na - na New Source
Lime Storage Bin Vent na na PC-LSBV 750 71,750 actm - na New Scurce
|Sadium Metasilicate Storage 8in na na B-SM na - na New Source
Sogium Metasilicate Stcrage Bin Vent na ne PC-SMSBY 750/ 1,750 acfm — na New Source
Flocculant Storage Bin 1 na na B-F1 na - na New Source
Focculant Sterage Bin 2 na N B-F2 na - na New Source
Guar Feeder na na F-Gu nea - na Hew Source
[Cobalt Sutfate Feeder na na F-CoS na - na New Source
[CT Distribution Tank na na T-CYD 11,845 gallons - na New Source
IMIBC Storage Tank na na T-MIBCS 11,845 gslions - na Mew Source
Iemeiud Storage Tanks - Heavy na na T-DFS-HV1/HVZ 100,060 gallons - na New Source
ILaboratory Dust Collectors na na PC-L1/L3 40,000 acfm - na New Scurce
ILaboramry Wet Scrubber na na PC-LWS 9,000 acfm - na New Source

! Provide the date of insialislion or the mast recent date of reconsnittion/modification of your equipmenl.
ra = pot avgitzble
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Statement of Compliance with all Applicable Requirements

Permit Number (1f existing source)

Any applicant who fails 10 submit any relevant facts or who has submitted incorreet information in a permit
application shall, upon becoming aware of such failure or incorrect submittal, prompfly submit such
supplementary facts or corrected information. In addition, an applicant shall provide additional information as
necessary (o address any requirements that become applicable to the source after the date it files a complete
application, but prior 1o release of a proposed permit. Should there be any discrepancies between this application
package and Title 17 of the Pima Coumy Code (PCC), the PCC shall be preferred.

This statement must be signed by a Responsible Official. Applications without a signed statement will be deemed
meomplete.

The respansible official is defined as a person who iy in charge of principal hustness functions or
whe performs policy ar decision ncking funcions for the business. This may alse inctude an
anthorized representative fur such persons. For a complete definition, see Pima County Air
Quatity Comrel. Tule 17, Seciion 17.04.34074)(199).

! certify that  have knowledge of the facts hevein set forth, that the same are true, accurate and complete 10 the
best of my knowledge and betief, and thar all information not identified by me as confidential in nature shall be
treated by the Pima County Depariment of Environmental Quality (PDEQ) as public record. [ also attest that T am
in comphiance with the applicable requirements and will continue to comply with such requirements and any
future requirements that become effective during the life of my permit. 1 further state that 1 will assume
responsibility for the construction. madification. or operation of the source in accordance with the requirements of
Fitle 17 of the Pima County Code and any permit issued thereol

Name (Prinvlype): Jamie Sturgess - . itle: Vice President, Sustainable Development

(Signature): AC"N"S\ gmw l)m*xula //,‘7, ‘;K‘)\ Q

Certification of Truth, Accuracy, and Completeness

7 A2.165(H) - Cenification of Truth, Accuracy, and Completeness, Any application form, report, or compliance
certification submitted pursuant o this Chapter shall contain certification by a responsible official of wuth,
accuracy, and completeness. This certification shall stare that, based on information and belief formed afler
reasonible inguiry, the statements and information in the documents are true, accurate, and complete,

By my signatwre 1L{Name) Jamie Sturgess  hereby certify that based on information and
belief formed after reasonable inguiry. the statements and information in this document are true, accurate, and
complefe,

-

(Sigu;nnrc)fSO\‘ AAS

Official Tiile: Vice President, Sustainable 1);.1‘;;__-5;,..%\ 9\? 20O

Development

Para Connty Depaiiment of Fovpommentd Ouabitg
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APPENDIX B

PROCESS FLOW DIAGRAMS
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APPENDIX C

INSIGNIFICANT AND TRIVIAL ACTIVITIES FOR THE RCP
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Insignificant Activities

"Insignificant activity" means an activity in an emissions unit that is not otherwise subject to any
applicable requirement and which belongs to one of the following categories. The specific
insignificant activities applicable to the RCP are listed for each category.

A

RCC Class |l Permit Application / July 2010

Landscaping, building maintenance, or janitorial activities.

S O o

11
12.

13.
14.

Landscaping and site housekeeping activities.

Fugitive emissions from landscaping activities.

Use of pesticides, fumigants, and herbicides.

Grounds keeping activities and products.

Internal combustion engines used for landscaping activities.

Housekeeping activities and associated products used for cleaning purposes, including
the use of fixed vacuum cleaning systems for collecting spilled and accumulated
materials at the source.

Air conditioning, cooling, heating, or ventilating equipment not designed to remove air
contaminants generated from associated or other equipment.

General office activities, such as paper shredding, copying, photographic activities, and
blueprinting.

Consumer use of paper timmers/binders.

. Restroom facilities and associated cleanup operations and stacks or vents used to

prevent the escape of sewer gases through plumbing traps.

Smoking rooms and areas.

Use of consumer products, including hazardous substances (as defined in the Federal
Hazardous Substances Act, 15 U.S.C. §1261, Section 2(f)) where the product is used in
the same manner as normal consumer use.

Vacuum cleaning systems used exclusively for industrial or commercial purposes.
Laundry activities, except for dry cleaning and steam boilers,

Gasoline storage tanks with capacity of ten thousand gallons or less.

1.
2.

10,000 gallon Gasoline Storage Tank

Storage tanks with a capacity of 10,000 gallons or less and with a maximum true vapor
pressure less than or equal to the maximum true vapor pressure of gasoline at the same
storage conditions.

i. 1,692 gatlon 50/50 Mix Tank

Diesel and fuel oil storage tanks with capacity of forty thousand gallons or less.

PN

11,000 gallon Diesel Fuel Storage Tank — EW Hot Water Generator
11,845 gallon Diesel Fuel Storage Tank — Concentrate Ore Processing
1,000 gallon Diesel Fuel Storage Tank — Motivator

10,000 gallon Diesel Fuel Storage Tank — Light Vehicles
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5. Storage tanks with a capacity of 40,000 gallons or less and with a maximum true vapor
pressure less than or equal to the maximum true vapor pressure of diesel at the same
storage conditions.

5,000 gallon Flocculant Mix Tanks

5,000 gallon Flocculant Distribution Tanks

3,000 galion Promoter Storage Tank

500 gallon Guar Mix Tank

500 gallon Guar Day Tank

9,500 gallon Diluent Storage Tank

165 gallon Decant Tank

3,000 gallon Autornatic Transmission Fluid Storage Tank
5,876 gallon Engine Qil Storage Tank

3,000 gallon Hydraulic Fluid Storage Tank

3,000 gallon Gear Oil Storage Tank

5,876 gallon Used Oil Storage Tank

275 gallon Automatic Transmission Fluid Day Tank
275 gallon Engine Oil Day Tank

275 gallon Hydraulic Fluid Day Tank

275 gallon Gear Qil Day Tank

275 gallon Used Oil Day Tank

6. Constant level process tanks where emissions generated would be less than emissions
generated from an equivalent size diesel fuel storage tank being refilled muitiple times
per year.

i.
ii.
iii.
iv.
V.
vi.

1,650 gallon Organic Separation Tank
840 gallon Recovered Organic Tank
67,600 gallon Loaded Organic Tank
90,000 gallon Crud Holding Tank
10,000 gallon Crud Decant Tank
5,000 gallon Crud Filtrate Tank

D.  Batch mixers with rated capacity of five cubic feet or less.

E. Wet sand and gravel production facilities that obtain material from subterranean and
subaqueous beds, whose production rate is two hundred tons/hour or less, and whose
permanent in-plant roads are paved and cleaned to control dust. This does not include
activities in emissions units which are used to crush or grind any nonmetallic minerals.

F.  Hand-held or manually operated equipment used for buffing, polishing, carving, cutting,
drilling, machining, routing, sanding, sawing, surface grinding, or turning of ceramic art work,
precision parts, leather, metals, plastics, fiberboard, masonry, carbon, glass or wood.

G. Powder coating operations.
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H. Internal combustion (IC) engine-driven compressors, IC engine-driven electrical generator
sets, and IC engine-driven water pumps used only for emergency replacement or standby
service.

1. {C engine driven electrical generators not subject to any applicable requirement.

2. IC engine driven compressors, generators, welders, light plants, sump pumps, and
compactors used at various operating divisions.

3. Portable Emergency Generators.

L Lab equipment used exclusively for chemical and physical analyses.

1. Analytical and experimental laboratory equipment which is bench scale in nature,
including quality control/quality assurance laboratories that are used as part of mineral
evaluations, and research and development laboratories.

i. Equipment used in the analytical laboratory.

2. Small pilot scale research and development projects, which include, but are not limited to
the following.
i. The testing of water mist/spray controls for dust abatement.
ii. The testing of roadway surface treatment coating for dust abatement.
iii.  Research involving alternate product forms.
iv.  Geologic and hydrogeologic exploration and drilling activities,

3. Lab equipment used for chemical and physical analysis.
i. Equipment used in the analytical laboratory.

4. Routine calibration and maintenance of laboratory equipment or other analytical
instruments.

5. Equipment used for quality control/assurance or inspection purposes, including sampling
equipment used to withdraw materials for analysis.

6. Hydraulic and hydrostatic testing equipment.

7. Environmental chambers not using hazardous air poliutant gasses.

J.  Any other activity which the control officer determines is not necessary, because of its
emissions due to size or production rate, to be included in an application in order to
determine all applicable requirements and to calculate any fee.

1. Fossil fuel burning equipment with an aggregate heat input of less than 500,000
Btu/hour,

Trivial Activities

"Trivial activities” means activities and emissions units, such as the following, that may be omitted
from a Class | or Class Il permit application. Certain activities from the following list include qualifying
statements intended to exclude similar activities:

A.  Combustion emissions from propulsion of mobile sources.
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1. Tailpipe emissions for all mobile sources.

Air-conditioning units used for human comfort that do not have applicable requirements under
Title VI of the Act.

Ventilating units used for human comfort that do not exhaust air pollutants into the ambient
air from any manufacturing, industrial or commercial process.

Non-commercial food preparation.

1. Facilities used for preparing food or beverages for consumption at the RCP.
Janitorial services and consumer use of janitorial products.

internal combustion engines used for landscaping purposes.

Laundry activities, except for dry-cleaning and steam boilers.

Bathroom and toilet vent emissions.

Emergency or backup electrical generators at residential locations.

Tobacco smoking rooms and areas.

Blacksmith forges.

Plant maintenance and upkeep activities, including grounds-keeping, general repairs,
cleaning, painting, welding, plumbing, re-tarring roofs, installing insulation, and paving
parking lots, if these activities are not conducted as part of a manufacturing process, are not
related to the RCP’s primary business activity, and do not otherwise trigger a permit revision.
Cleaning and painting activities qualify as trivial activities if they are not subject to VOC or
HAP control requirements.

Repair or maintenance shop activities not related to the RCP's primary business activity, not
including emissions from surface coating, de-greasing, or solvent metal cleaning activities,
and not otherwise triggering a permit revision.

Portable electrical generators that can be moved by hand from one location to another.
"Moved by hand" means capable of being moved without the assistance of any motorized or
non-motorized vehicle, conveyance, or device,

Hand-held equipment for buffing, polishing, cutting, drilling, sawing, grinding, turning, or
machining wood, metal, or plastic.

Brazing, soldering, and welding equipment and cutting torches related to manufacturing and
construction activities that do not result in emission of HAP metals. Brazing, soldering, and
welding equipment, and cutting torches related to manufacturing and construction activities
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that emit HAP metals are insignificant activities based on size or production level thresholds.
Brazing, soldering, and welding equipment, and cutting torches directly related to plant
maintenance and upkeep and repair or maintenance shop activities that emit HAP metals are
treated as trivial and listed separately in this definition.

Air compressors and pneumatically operated equipment, including hand tools.
Batteries and battery charging stations, except at battery manufacturing plants.

Storage tanks, vessels, and containers holding or storing liquid substances that will not emit
any VOC or HAP.

Water Tanks
Copper Concentrate Tanks
Copper Concentrate Filtrate Tank
Molybdenum Filter Feed Tank
Tailings Filtrate Surge Tank
Tailings Filter Feed Tanks
SX Feed Tank
Raffinate Acid Mixing Tank
Fittered Electrolyte Storage Tank
. Electrolyte Filter Backwash Tank
. Lean Electrolyte Tank
. Electrolyte Recirculation Tank
. Clay Mixing Tank
. DioEarth Mix Tank
. Lime Slurry Tank
. Milk of Lime Tank
. Sodium Metasilicate Mix Tank
. Sodium Metasilicate Distribution Tank
. Sodium Hydrosulfide Mix Tank
. Sodium Hydrosulfide Distribution Tank
. Sodiurmn Thiophosphate Solution Tank
. Sulfuric Acid Storage Tanks
. Cobalt Sulfate Mix Tanks
. Cathode Wash Tank Stripping Machine (EW Building)

O NSO A LN S
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Storage tanks, reservoirs, and pumping and handling equipment of any size containing
soaps, vegetable oll, grease, animal fat, and nonvolatile aqueous salt solutions, if appropriate
lids and covers are used.

Equipment used to mix and package soaps, vegetable oil, grease, animal fat, and nonvolatile
aqueous salt solutions, if appropriate lids and covers are used.

Drop hammers or hydraulic presses for forging or metalworking.
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BB.

CC.

DD.

EE.

FF.

GG.

HH.

JJ.

KK.

LL.

Equipment used exclusively to slaughter animals, not including other equipment at
slaughterhouses, such as rendering cookers, boilers, heating plants, incinerators, and
electrical power generating equipment.

Vents from continuous emissions monitors and other analyzers.
Natural gas pressure regulator vents, excluding venting at oil and gas production facilities.

Hand-held applicator equipment for hot meit adhesives with no VOC in the adhesive
formulation.

Equipment used for surface coating, painting, dipping, or spraying operations, except those
that will emit VOC or HAP.

CO; lasers used only on metals and other materials that do not emit HAP in the process,

Electric or steam-heated drying ovens and autoclaves, but not the emissions from the articles
or substances being processed in the ovens or autoclaves or the boilers delivering the steam.

1. Electric Hot Qil Heater supplying hot oil to the Molybdenum Concentrate Dryer

Salt baths using nonvolatile salts that do not result in emissions of any regulated air
pollutants.

Laser trimmers using dust collection to prevent fugitive emissions.

Bench-scale laboratory equipment used for physical or chemical analysis, but not laboratory
fume hoods or vents.

1. Equipment used in the analytical laboratory.
Routine calibration and maintenance of laboratory equipment or other analytical instruments.

Equipment used for guality control, quality assurance, or inspection purposes, including
sampling equipment used to withdraw materials for analysis.

Hydraulic and hydrostatic testing equipment.
Environmenta! chambers not using HAP gases.
Shock chambers.

Humidity chambers.

MM. Solar simulators.
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NN.

00.

PP,

QQ.
RR.

SS.

TT.

Uu.

V.

Fugitive emissions related to movement of passenger vehicles, if the emissions are not
counted for applicability purposes under 17.04.340(127)(c) and any required fugitive dust
control plan or its equivalent is submitted with the application.

1. Employee pickup trucks and vans.

Process water filtration systems and demineralizers.
Demineralized water tanks and demineralizer vents.
Oxygen scavenging or de-aeration of water.

Ozone generators.

Fire suppression systems.

Emergency road flares.

Steam vents and safety relief valves.

Steamn leaks.

WW. Steam cleaning operations and steam sterilizers.

1. Steam Cleaning Machine

Additional Activities Not Otherwise Subject to Any Applicable Requirement

A Water and Wastewater Treatment (excluding remediation projects and sewage treatment

plants subject to 40 CFR 60 Subpart O)

1. Water treatment or storage or cooling systems for process liquids and gases containing
no chromium water treatment compounds.

2. The collection, transmission, liquid treatment, and solids treatment processes at
domestic type wastewater and sewage treatment works, or treatment facilities, including
septic tank systems, which treat only domestic type wastewater and sewage.

B.  Burning Activities

1. Firefighting activities and training conducted at the source in preparation for fighting fires
(all reporting and permitting requirements that apply to such operations will be followed).

2. Flares used to indicate danger (emergency road flares).

3. Unplanned Fires
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C. Roadways

1. Activities associated with the construction, repair of maintenance roads or other paved or
open areas, including operation of street sweepers, vacuum trucks, spray trucks and
other vehicles related to the control of fugitive emissions of such roads or other areas.

2. Unpaved public and private roadways, except for haul roads located within a stationary
source site boundary.

3. Road and lot paving operations at commercial and industrial facilities.

Street and parking lot striping.

5. Fugitive dust emissions from the operation of a passenger automobile, station wagon,
pickup truck, or van at a stationary source.

»

D. General Maintenance

1. General cleanup and maintenance operations which include but are not limited to:
i. Small equipment operations such as bobcats, loaders, backhoes, and other small
earth moving activities used as part of facility cleanup and material haulage.
i Ore, rock, tailings and reclamation practices.
iii. Road surface maintenance and cleaning.
iv.  Tailings dam maintenance
V. Demolition, renovation, and salvage operations.
vi.  Waste concrete handling.
vii.  Potable waterfield maintenance.
vii.  Drilling and well development.
ix. Salvage operations.
x.  Cleanup of ditches.
xi.  Stormwater drainage control.

2. Repair or maintenance shop activities not related to the source's primary business
activity.

E. Miscellaneous

Based on the size of the equipment, the infrequency of use, and engineering judgment, any
emissions from the following activities are considered negligible.

1. Equipment using water, water and soap or detergent, or a suspension of abrasives in
water for purposes of cleaning or finishing.

2. Construction and disturbance of surface areas for purposes of land development (water
trucks will be used for dust suppression measures where applicable).

3. Activities at a source associated with the maintenance, repair or dismantlement of an
emission unit or other equipment installed at the source, including preparation for
maintenance, repair or dismantlement and preparation for subsequent startup, including
preparation of a shutdown vessel for entry, replacement of insulation, welding and
cutting, and purging of a vessel prior to startup; also includes maintenance, repair or
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dismantlement or buildings, utility lines, pipelines, wells, excavations, earthworks and
other structures that do not constitute an emission unit.

4. Containers, reservoirs, or tanks used exclusively in dipping operations to coat objects
with oils, waxes or greases.
5. Activities connected with industrial hygiene services.
6. Individual points of emissions or activities.
i. Individual sampling points, analyzers, and process instrumentation, whose
operation may result in emissions.
i. Individual features of an emission unit, such as each burner and sootblower in a
boiler.
ii.  Individual equipment that is transportable or activities within a facility established
for testing for purposes of research or certification.
iv. Individual flanges, valves, pump seals, pressure relief valves and other individual
components that have the potential for leaks.
9. Aerosol can usage.
10. Plastic pipe or liner welding.
11. Acetylene, butane and propane torches.
12. Blast-cleaning equipment using a suspension of abrasive in water or air and any exhaust
system or collector serving them exclusively.
13. Surface impoundments, such as evaporation ponds, settiing ponds, and storm water
ponds.
i Reclaim water ponds and reservoirs
i. Stormwater catchment basins
18. Pump/motor oil reservoirs, such as gear box lubrication.
19. Transformer vents.
20. Lubricating system reservoirs.
21. Hydraulic system reservoirs.
22. Caulking operations which are not part of a production process.
23. Electric Motors.
24. Cathodic protection systems.
25. High Voltage induced corona.
26. Production of hot/chilled water for on-site use not related to any industrial process.
27. Safety devices, such as fire extinguishers, if associated with a permitted emission
source, but not including sources or continuous emissions.
28. CFC recovery equipment.
29. Soil gas sampling.
30. Filter draining.
31. General vehicle maintenance and servicing activities at the source.
32. Circuit Breakers.
33, Station transformers.
34. Gas vent valve (an atmospheric vent, necessary as a safety precaution, anytime that
maintenance is performed on a natural gas line).
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36. Storage cabinets for flammable materials.

37. Fugitive emissions from landfill operations.

38. Welding, sandblasting, steam cleaning, painting and air compressor venting for line
cleanup and startup protection. These activities involve the use of small, hand-held or
manually operated equipment that is used only intermittently.

39. There are numerous mobile welders located throughout the property in the various
maintenance shops and other welders utilized for field repair.

40. Welding fumes.
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APPENDIX D

EMISSION CALCULATION METHODOLOGY
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D.1. INTRODUCTION

The RCP has the potential to emit the following regulated air pollutants: (a) particulate matter (PM),
(b) particulate matter less than 10 microns in aerodynamic diameter (PMso), (c) particulate matter less
than 2.5 microns in aerodynamic diameter (PM,s), (d) carbon monoxide (CO), (€) nitrous oxides
(NOy), (f) sulfur dioxide (SO,), (g) volatile organic compounds (VOCs), (h) sulfuric acid (H.8Qy), and
(i) 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;
(¢) material balances; (d) EPA Tanks Program 4.0; () Fugitive Dust Emission Factors for the Mining
Industry from the American Mining Congress (07/83); and (f) emission rates from comparative
equipment.

The methodology used to estimate emissions from the emission units described in this application is
presented in Sections D.2 through D.12. Each section contains the emission units pertaining to a
general operation. 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.

Maximum emission rates at the RCP are calculated based upon Year 5 operations, the year when
annual emissions are expected to be the greatest. The fifth year of operation will have expected
maximum mining production capacity of 109,500,000 tons (concentrate ore, leach ore, and waste
rock) and represent the largest hauling distance (2,796,622 vehicle miles traveled by the haul trucks).
When combined, these two considerations result in the highest annual emissions in the life of the
mine. The majority of emissions in Year 5 will be fugitive emissions from haul truck traffic on unpaved
roads.

Complete facility-wide emissions for Year 5, calculated using the methods presented in this
methodology, are presented in Appendix E.

D.2. MINING

D.2.1 Drilling (Unit ID: MNO1)

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 D.2.2) and
a drilling rate of 80 holes/blast (see Appendix D1).

Emission Factor
Uncontrolled PM, PMyo, and PM_ s emissions from drilling are calculated using the emission factor of

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

PM, s emissions are estimated to be 18.5% of PM,, emissions based on the ratio of PM,s to PMyg
controlied emissions for tertiary crushing in AP-42, Table 11.18.2-2 (08/04). This is a higher than
actual value because pollution controt 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.

D.2.2 Blasting (Unit ID: MNO2)
Process Rate

The RCP is capabie of performing 365 blasts/year. However, the annual process rate for blasting at
the RCP in Year 5 is anticipated to be equat to 348 blasts/year (see Appendix D1). The maximum
daily process rate 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 D.2.1).

Emission Factor

Uncontrolled PM, PMyg, and PM; s 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):

EF = (k)(0.000014 XA)"® m
where:
EF = emission factor (Ib/blast)
k = scaling factor (1 for TSP, assumed to be equivalent to PM, 0.52 for PMy,,
0.03 for PM;s)
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A = horizontal area of the blast (ft%; 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 gaseous (CO, NO,, and SO,) emissions from blasting are calculated using the emission
factors from AP-42, Table 13.3-1 (02/80) for the detonation of ANFO. These emission factors are
presented in Table D.2.1.

Table D.2.1 Gaseous Emission Factors for Blasting

Regulated Poliutant Emission Factor (Ib/fton of ANFO)
co 67.00
NO, 17.00
S0, 2.00

Control Efficiency

Besides good operating practices, other pollution control methods cannot be implemented during
blasting.

D.2.3 Loading Concentrate Ore, Leach Ore, and Waste Rock (Unit IDs: MNO3, MNO4,
and MNO5)

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 D1)
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 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.

Emission Factor

Uncontrolled PM, PM,o, and PM. 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:

Gl

™ e

2

| EF = (k)(0.0032)
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where:
EF = emission factor (Ib/ton)
k = particle size multiplier (0.74 for PM, 0.35 for PMyo, 0.053 for PM,5)
v = 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 Agpril 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)

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 poliution control methods are not implemented during
concentrate ore, leach ore, and waste rock loading.

D.2.4 Hauling Concentrate Ore, Leach Ore, and Waste Rock (Unit IDs: MN06, MNO7,
and MNO08)

Process Rate

The annual, daily, and hourly process rates for the amount of vehicle miles traveled (VMT) by the
hau! 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 D.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 D1.

Emission Factor

Uncontrolled PM, PM,,, and PM, s 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):
s a w b
EF=(k(E) (-5-) (3a)
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where:

EF =

emission factor (Ib/VMT)

particie size muttiplier (4.9 Ib/VMT for PMso, assumed to be equivalent to total
suspended particulate matter and PM, 1.5 Ib/AV/MT for PMyo, 0.15 Ib/VMT for
PM:5)

constant (0.7 for PM, 0.9 for PM; and PM; )
constant (0.45 for PM, PM,o, and PM, 5)

surface material silt content (5.0%, a value consistent with recently permitted
copper mines)

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:

where:

Control Efficiency

EFannual =

EF =

365

EF e = (EF( 365- p} (3b)

emission factor used to estimate annual emissions of particulate matter
(Ib/VMT)

emission factor used to estimate hourly and daily emissions of particulate
matter (Ib/AVMT, calculated by Equation 3a)

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)

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.
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D.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 D.2.3).

The annual process rate for unloading concentrate ore to the run of mine stockpile is estimated to be
10% of the annual concentrate ore loading rate (see Section D.2.3), as it is estimated that a worst
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 D.3.2).
The maximum daily and hourly process rates are equal to the maximum daily and hourly concentrate
ore loading rates (see Section D.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, PM,,, and PM, s 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 D.2.3. An explanation for how this value is determined is presented in Section D.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.

D.2.6 Bulidozer Use (Unit ID: MN12)

Process Rate

The annual process rate for bulldozer use is calculated by summing the annual amount of hours each
type of bulldozer will be used, as determined by mine plan of operations (see Appendix D1). The
maximum daily process rate is calculated by dividing the annual hours by 365, the quantity of days
per year the bulldozers will be used. The hourly process rate is calculated by dividing the maximum
daily process rate by 24 hours/day.
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Emission Factor

Uncontrolted PM, PM,,, and PM,s 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:

EF = (k{:n—:} (4)
where:
EF = emission factor (Ib/hr), the PM emission factor is assumed to be equal to the
emission factor for TSP
k = particle size multiplier (5.7 for PM, 0.75 for PMyo, 0.60 for PM; 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 PM; s, 1.5 for PM,y)

b = constant (1.3 for PM and PM. s, 1.4 for PMy()

Control Efficiency

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

D.2.7 Woater Truck Use (Unit ID: MN13)

Process Rate

The annual process rate for water truck use is calculated by multiplying the hours of operation of the
water trucks, as determined by the mine plan of operations (see Appendix D1), by the average speed
the water trucks will be traveling (11 mph). The maximum daily amount of VMT is 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. The hourly process rate is calculated by dividing the maximum daily
water truck use rate by 24 hours/day.
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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 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, PM,,, and PMzs 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 D.2.4. Explanations for how these values are
determined are presented in Section D.2.4.

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 Efficienc

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.

D.2.8 Grader Use (UnitID: MN14)

Process Rate

The annual process rate for grader use is calculated by summing the annual amount 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 D1), 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 amount of VMT
by the graders is calculated by dividing the annual VMT by 365, the quantity of days per year graders
will be used. The hourly process rate is calculated by dividing the daily grader use rate by 24
hours/day.

Emission Factor

Uncontrolled PM, PM,,, and PM; 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:
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EF = (k)a)s) (5)

where:

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

k = particle size muiltiplier (1 for PM, 0.60 for PMq, 0.031 for PM,s)

S = mean vehicle speed (4.78 mph, weighted average value calculated from the
hours of operation and average speed of each type of grader (5.3 mph and
4.6 mph))

a = constant (0.040 for PM, 0.051 for PM,, 0.040 for PM; 5)

b = constant (2.5 for PM, 2.0 for PM,p, 2.5 for PM;5)

Control Efficiency

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

D.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, 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 D.2.2).

The annual, maximum daily, and hourly VMT process rates, the support vehicle fleet size, and the
support vehicle weight are presented in Table D.2.2.

Emission Factor

Uncontrolled PM, PM,o, and PM. s 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
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equal to the values used to calculate the emission factor in Section D.2.4. Explanations for how
these values are determined are presented in Section D.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. The mean vehicle weight
values are presented in Table D.2.2.

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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Table D.2.2 Support Vehicle Total VMT and Weighted Average

Support Vehicle Description Fsliezit we\i;elrt i?::ns) VMT Traveled (total) Weight * VMT 1traveled (total)
Annuai Dalily Hourly Annual Daily Hourly
Diese! Blasthole Dril, 1225 2 180.0 127 0.73 0.37 24,181 138.97 69.49
Electric Blasthole Dril 12.25 1 200.0 64 0.37 0.18 12,727 73.14 36.57
Hydraulic DML 45 Drill 1 50.0 64 0.37 0.18 3,182 18.29 9.14
Front End Loaders 2 253.0 41,391 113.40 473 | 10,471,923 | 28690.20 | 1,195.43
Stemming Truck 2 20.0 5,000 13.70 0.57 100,000 | 273.97 11.42
ANFO/Slurry Truck, 20 tons 2 20.0 5,000 13.70 0.57 100,000 | 273.97 11.42
Powder Truck, 2 tons 2 10.0 5,000 13.70 0.57 50,000 136.99 5.71
Front End Loaders, 8 yd® 2 26.1 8,000 21.92 0.91 209016 | 57265 23.86
Hydraulic Excavator, 385 Cat 2 93.7 22,075 60.48 252 | 2068005 | 566577 | 236.07
Backhoe/Loader, 2 yd® 1 12.1 1,500 4.11 0.17 18,106 49.60 2.07
All-Terrain Crane, 75 tons 1 36.0 2,000 5.48 0.23 72,000 197.26 8.22
Iransporter with Tractor. 200 1 98.4 2,000 5.48 0.23 106,800 | 539.18 2247
;:ﬁgr';:be Trucks, 6,000 2 73.1 30,000 82.19 3.42 2193990 | 6,010.93 | 250.46
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Table D.2.2 Support Vehicle Total VMT and Weighted Average

Support Vehicle Description Fslie;:t we:g:’tiftl:ns) VMT Trave.Ied {total) Weight * VMT Traveled (total}

Annual Daily Hourly Annual Daily Hourly
Mechanic Field Service Trucks | 5 9.8 75,000 205.48 8.56 731250 | 2,003.42 83.48
Tire Handler 1 8.0 1,000 274 0.11 8,000 21.92 0.91
Shop Forkiift, 12,000 Ibs 1 8.0 1,000 274 0.11 8,000 21.92 0.91
Integrated Tool Carrier, 140 hp 1 16.0 3,000 8.22 0.34 48,000 131.51 5.48
Primary Crushing Moblle Crane | 4 225.0 92 0.25 0.01 20,700 56.71 2.36
gggﬁaggp?%n;;a;xrea Front | 4 14.4 11,680 32.00 1.33 168,192 | 460.80 19.20
00 e o 1 5.8 3,000 8.22 0.34 17340 | 47.51 1.8
Copper Cathode Forklift 1 11.0 3,000 8.22 0.34 33,000 90.41 377
Boom Trucks 10 tons. 45 foot 1 13.0 3,000 8.22 0.34 39,000 106.85 4.45
Boom Trucks 15 tons. 60 foot 1 16.5 3,000 8.22 0.34 49,500 135.62 5.65
Front End Loader, 6 yd® 1 3356 6,000 16.44 0.68 201,882 | 553.10 23.05
Front End Loader, 5 yd® 1 14.4 3,500 9.59 0.40 50,269 137.72 5.74
Bob Cats, 2,400 Ibs 2 1.2 7,000 19.18 0.80 8,400 23.01 0.96
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Table D.2.2 Support Vehicle Total VMT and Weighted Average

Support Vehicle Description ';’iez? we\i,gehl.;i?:sns) VMT Traveled (total) Weight * VMT Traveled (total)
Annual Dally Hourly Annual Daily Hourly
Fork Lift, 2,000 Ibs 1 3.0 3,000 8.22 0.34 9,000 2466 1.03
Fori Lift, 5,000 Ibs 1 4.0 3,000 8.22 0.34 12,000 32.88 1.37
Fork Lift, 3,000 Ibs 2 3.0 6,000 16.44 0.68 18,000 49.32 2.05
Flat Bed Trucks, 10 tons 2 13.0 6,000 16.44 0.68 77,700 212.88 8.87
Dump Truck, 10 tons 1 257 3,000 8.22 0.34 77,220 211.56 8.82
Mobile Fydraulic Crane, 60 1 47.9 2,000 5.48 0.23 95800 | 26247 10.94
CS683 Soil Compactor / Roller 2 204 60,000 164.38 6.85 1,223,550 3,352.19 139.67
246C Skid Steer Loader 2 37 131,400 360.00 15.00 491,436 1,346.40 56.10
Off-Road Tire Handling Truck 1 546 7,500 20.55 0.86 409,500 1,121.92 46.75
Contractor Haul Trucks, 25tons | 2 785 48,000 131.51 5.48 3,768,000 | 10,323.29 430.14
Total: - - 512,393 1,404.58 59.19 23,085,668 63,369 2,746
Weighted Average: 45.05 45.12 46.39
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D.3. PRIMARY CRUSHING, CONVEYING, COARSE ORE STORAGE, AND
RECLAIM CONVEYING

D.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, PMyo, and PM;s 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.

s 21315l

50
where:

EF = emission factor (tons/acre-year)

k = particle size multiplier (1 for PM, 0.5 for PMq, 0.075 for PM;s 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)

$ = 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 poliution control methods are not used to control emissions
from the run of mine stockpile.

D.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 rate for unloading concentrate ore to the primary crusher dump hopper is based
on the concentrate ore mining rate (see Appendix D1). 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, PM,,, and PM. s 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
D.2.5 and D.2.3, respectively. Explanations for how these values are determined are presented in
Sections D.2.5 and D.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.

D.3.3 Primary Crusher (Unit ID: PC03)
Process Rate

The annual process rate for the primary crusher is equal to the process rate for unloading to the
primary crusher dump hopper (see Section D.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 PM,, emissions from primary crushing are calculated using the emission factors
of 0.02 Ib/ton and 0.009 Ib/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 PM; s
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 D.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 D.10.

D.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 PCO08 and PC10 through PC12)

Process Rate

The annual process rate 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 is equal to the annual
process rate for the primary crusher (see Section D.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, PM,,, and PM, s 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 D.2.3. The explanation for how this value is determined is
presented in Section D.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

RCC Class || Permit Application / July 2010 D16 APPLIED ENVIRONMENTAL CONSULTANTS




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 controlied 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 D.3.1. Emission calculations for the scrubber systems are presented
in Section D.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). 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 D.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 Mlil
Feed Conveyor

Unit ID  Unit Description wind Speed Control Method
Primary Crusher (PCr) to Crusher

PC04 Discharge Hopper (H-CDs) 1.3 mph Enclosed

PCO5 Crusher Discharge Hopper (H-CDs) to 1.3 mph Crushing Area Scrubber
Crusher Discharge Feeder (F-CD) -~ mp (PC-CAS)*

PCO6 Crusher Discharge Feeder (F-CD) to 1.3 moh Crushing Area Scrubber
Stockpile Feed Conveyor (CV-SF) 2 mp (PC-CAS) ®
Stockpile Feed Conveyor (CV-SF) to Stockpile Area Scrubber

PCO7  gtackpile Tripper Conveyor (CV-ST) 1.3 mph (PC-SAS) *
Stockpile Tripper Conveyor (CV-ST) to Stockpile Area Scrubber

PCO8  overed Coarse Ore Stockpile 1.3 mph (PC-SAS)"®
Coarse Ore Stockpile to Reclaim Feeders

PC10 (F-R1/R4) 1.3 mph Underground

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

PC12 Reclaim Conveyor (CV-R) to SAG Mill Feed 1.3 moh Pebble Crusher Area
Conveyor (CV-SMF) ~ mp Scrubber (PC-PCAS)

* These emission units have water spray control for fugitive particulate emissions not captured by the scrubbers. Emission
calculations in this permit application are based on 100% capture efficiency of the scrubbers.

® These emission units are located within the coarse ore stockpile building in addition to being controlled by the scrubbers.
Emission calculations in this permit application 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.

D.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, PMyo, and PM; 5
emissions from wind erosion of the coarse ore stockpile are negligible. Therefore, a 0 ton/acre-year
emission factor is assumed for PM, PM,g, and PM;s.
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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 D.10.

D.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 rate for the material transfer from pebble conveyor No. 3 to the SAG mill feed
conveyor is equal to the amount of material processed by the pebble crusher (see Section D.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 D.3.4), Pebble Crusher No. 3 (described
above), and Bulk Pebble Lime Silo Screw Conveyor (see Section D.9.2).

Emission Factor

Uncontrolled PM, PMy,, and PM,s 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 D.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 D.3.4, The explanation for how the material moisture
content and mean wind speed are determined is presented in Sections D.2.3 and D.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 D.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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D.4. MILLING

D.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 D.3.6).

Emission Factor

Uncontrolled PM and PM,, emissions from the SAG mill are calculated using the emission factors of
0.05 Ib/ton and 0.02 ib/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 PM, s 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.

D.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 D.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 PM,, emissions from the trommel and pebble wash screens are calculated
using the emission factors of 0.025 Ib/ton and 0.0087 Ib/ton, respectively, from AP-42, Table 11.19.2-
2 (08/04) for screening. Uncontrolled PM, ;s emissions are estimated to be 6.8% of PM;, emissions
based on the ratio of PM,5 to PM,g 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.
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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.

D.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 D.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 PMy, emissions from the pebble crusher are calculated using the emission
factors of 0.06 Ib/ton and 0.02 Ib/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 PM; s emissions are estimated to be 18.5% of PM,, emissions based on the ratio of
PM_ s to PMy, controlled emissions for tertiary crushing in AP-42, Table 11.19.2-2 (08/04). Thisis 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 D.10.
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D.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 MO05, 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 (see Section D.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 (see Section D.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 (see Section D.4.3).

Emission Factor

Uncontrolled PM, PM,,, and PM, s emissions from the various material transfers during milling are
calculated using Equation 2. Aithough 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 caiculate the emission factor in Section D.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 D.3.4. The explanation for how the material
moisture content and mean wind speed are determined is presented in Sections D.2.3 and D.3.4,
respectively.

Control Efficiency

Emissions of particulate matter resulting from the material transfers during the milling process are
controlled by being in an enclosed system, including only clean, wet ore, or collected 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 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. 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 D.10. The
particulate matter control method used at each material transfer point during miliing is presented in
Table D.4.1.
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Table D.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

UnitID  Unit Description Wind Speed Controt Method

MO2 SAG Mill (M-SAG) to Trommel Screen 1.3 mph Enclosed
(Sn-T)
Trommel Screen (Sn-T) to Pebble Conveyor

Mo4 oy (CV-Pb1) 1.3 mph Clean, Wet Ore
Pebble Conveyor No. 1 (CV-Pb1) to Pebble

MO05 Wash Screen (Sn-Pbw) 1.3 mph Clean, Wet Ore
Pebble Wash Screen (Sn-PbW) to Pebble

MO7 Conveyor No. 2 1.3 mph Clean, Wet Ore

MO8 Pebble Conveyor No. 2 (CV-Pb2) to SAG 1.3 moh Pebble Crusher Area
Oversize Surge Bin (B-SAGOS) -~ Mp Scrubber (PC-PCAS)

M09 SAG Oversize Surge Bin (B-SAGOS) to 1.3 moh Pebble Crusher Area
Pebbie Crusher Feeder (F-PbC) < mp Scrubber (PC-PCAS)
Pebble Crusher Feeder (F-PbC) to Pebble

M10 Crusher (PbC) 1.3 mph Enclosed

M12 Pebble Crusher (PbC) to Pebble Conveyor 1.3 mph Pebble Crusher Area

No. 3 (CV-Pb3) Scrubber (PC-PCAS)

D.5. COPPER CONCENTRATE DEWATERING AND STACKING

D.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: CCDO1 through CCD02 and
CCD04)

Process Rate

The annual process rate 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 is 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 rate is at a maximum (in Year 5), 435,000 tons/year of
copper concentrate can be produced. 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

Uncontrolied PM, PMy,, and PM, s emissions from the material transfers from the copper concentrate
filters to the copper concentrate loadout stockpile and from the copper concentrate loadout stockpile
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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 D.3.4. The explanation for how the mean wind
speed is determined is presented in Section D.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 controlied 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 D.10. The particulate matter control method used at each
material transfer point from the copper concentrate filters to the copper concentrate loadout stockpile
and from the copper concentrate loadout stockpile to the copper concentrate shipment trucks is
presented in Table D.5.1.

Table D.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
Copper Concentrate Filters (Ft-CC1/CC4) to
CCDo1 Copper Concentrate Conveyor (CV-CC) 1.3 mph Enclosed
Copper Concentrate
Copper Concentrate Conveyor (CV-CC) to
CCDo2 Copper Concentrate Loadout Stockpile 1.3 mph Scrubbers
(PC-CCS1/PC-CCS2)
Copper Concentrate Loadout Stockpile to Copper Concentrate
CCDO4  ghipment Trucks via Front End Loaders 1.3 mph Scrubbers
P (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 resuiting from the transfer are indirectly controlied by the copper concentrate
scrubber systems.
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D.5.2 Copper Concentrate Loadout Stockpile (Unit ID: CCDO03)

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, PMo, and PM_s emissions from wind erosion of the copper concentrate
loadout stockpile are negligible. Therefore, a 0 ton/acre-year emission factor is assumed for PM,
PM;p, and PM;;.

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.

D.6. MOLYBDENUM DEWATERING AND PACKAGING

D.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 MDO06)

Process Rate

The annual process rate 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 is 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 rate is at a maximum (in Year 5), 6,000 tons/year of molybdenum
concentrate can be produced. 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, PMyo, and PM,s 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.
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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 D.3.4 and
D.2.5, respectively. The explanation for how the mean wind speeds are determined is presented in
Sections D.3.4 and D.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 particuiate matter entrained air to the dust collector for processing.
Emission calculations for the molybdenum dust collection system are presented in Section D.10. The
wind speed and particulate matter control method used at each material transfer point from the
molybdenum concentrate filter to the molybdenum concentrate packaging and weigh system is
presented in Table D.6.1.

Table D.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

. Material
U unit Description Moisture  gor, Control Method
Content P
Molybdenum Concentrate Filter (Ft-MC)
MDO1 to Molybdenum Concentrate Dryer 15% 1.3 mph Enclosed
(D-MC)
! Molybdenum Dust
ous Yeseenum Cocariate Do ONG) g, qampn - Golet
(PC-MDC)
Molybdenum Concentrate Bin (B-MC) to .
MD04 Molybdenum Concentrate Hopper 6% 6.21 mph Go?,d Operating
ractices
(H-MC)
Molybdenum Concentrate Hopper
MDO5 (H-MC) to Molybdenum Concentrate 6% 1.3 mph Enclosed
Conveyor (CV-MC)
Molybdenum Concentrate Conveyor Molybdenum Dust
MD06 (CV-MC) to Molybdenum Concentrate 6% 6.21 mph Collector
Packaging and Weigh System (MPS) (PC-MDC)
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D.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 D.6.1).

Emission Factor

Uncontrolled PM and PM,, emissions from the molybdenum dryer are calculated using the emission
factors of 19.7 Ib/ton and 12.0 Ib/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 PM,s 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
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 D.10.

D.7. TAILINGS DEWATERING AND PLACEMENT

D.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
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, PM,,, and PM. s 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
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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 D.3.4 and D.2.5, respectively. The explanation for how the mean wind speeds are
determined is presented in Sections D.3.4 and D.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). 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 D.7.1.
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Table D.7.1 Wind Speeds and Control Methods for the Material Transfers from the Tailings

Filters to the Tailings Storage

Unit ID

Control Method

TDS01

TDS02

TDS03

TDS04

TDS05

TDS06

TDS07

TDS08

TDS09

Unit Description Wind Speed
Tailings Filters (Ft-T1/T14) to Tailings Belt 1.3 mph
Feeders (F-T1/T14) ) ,
Tailings Belt Feeders (F-T1/T14) to Fixed 1.3 moh
Tailings Conveyor No. 1 (CV-F1) -~ mp
Fixed Tailings Conveyor No. 1 (CV-F1) to 1.3 mph
Fixed Tailings Conveyor No. 2 (CV-F2) 2 Mp
Fixed Tailings Conveyor No. 2 (CV-F2) to 1.3 moh
Fixed Tailings Conveyor No. 3 (CV-F3) - Mp
Fixed Tailings Conveyor No. 3 (CV-F3) to 1.3 mph
Relocatable Conveyor (CV-R1) -~ Mp
Relocatable Conveyors (CV-R1) to Shiftable 1.3 mph
Conveyor (CV-S1) <~ mp
Shiftable Conveyor (CV-81) to Belt Wagon

Conveyor (CV-BWA1) 8.21 mph
Belt Wagon Conveyor (CV-BW1) to

Spreader Crawler Mounted Conveyor 6.21 mph
(CV-8P1)

Spreader Crawler Mounted Conveyor 6.21 mph

(CV-$P1) to Tailings Storage

Enclosed

Enclosed

Enclosed

Good Operating Practices

Good Operating Practices

Good Operating Practices

Good Operating Practices

Good Operating Practices

Good Operating Practices

D.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 hoursfyear, 24 hours/day, 1 hour/hour).

Emission Factor

Unicontrolled PM, PMy,, and PM.s 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 (Ib/acre-year), the PM emission factor is assumed to be

equal to the emission factor for PMsg

k = particte size multiplier (1 for PM, 0.5 for PMyg, 0.075 for PMas)
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)

U = threshold friction velocity (0.43 m/s, the smallest value from Table 13.2.5-1,
assumed to approximate the tailings)

T 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 controlied 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.

D.8. FUEL BURNING EQUIPMENT
D.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 MMBtuwhour) and continuous operation (8,760
hours/year, 24 hours/day, and 1 hour/hour).
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Emission Factor

Uncontrolled filterable PM, condensable PM, CO, NO,, SO,, VOC, 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 (09/98) 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 PM,, and PM,s 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 SO, 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 D.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.

Table D.8.4 Emission Factors for Diesel Electrowinning Hot Water Generator

Regulated Poliutant Emission Factor Units AP-42 Table
PM 3.30 Ib/10° gallons 1.3-1, 1.3-2
PMio 165 Ib/10° galions 1.3-1,1.3-2,1.3-6
PM_ 5 0.40 Ib/10° gallons 1.3-1,1.3-2,1.3-6
co 5 Ib/40° gallons 1.3-1
NO, 20 Ib/10° gallons 1.3-1
S0, 0.21 Ib/10° gallons 1.3-1
VvOC 0.2 Ib/10° gallons 1.3-3
Total HAPs 500.59 Ib/10"? 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.

RCC Class Il Permit Application / July 2010 D31 APPLIED ENVIRONMENTAL CONSULTANTS



D.8.2 Thickener Area Emergency Generator, PLS Pond Area Emergency Generator,
Main Substation Emergency Generator, and Administration Building
Emergency Generator (Unit IDs: FB02 through FBO0S)

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/lyear. However, the emergency generators are capable of operating 24
hours/day and 1 hour/hour.

Emission Factor

Uncontrolled PM, PM;,, PM,s, CO, NO,, 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 D.8.2. PM;, and PM; s emissions from internal combustion engines are not listed
as emission standards and are assumed to be equal to PM emissions. The NO, 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),
NO, and VOC emissions for engines greater than 560 kW are assumed to be equal to 93.75% and
6.25%, respectively, of the combined NO, and VOC emission standard.

Uncontrolled SO, emissions are calculated assuming all the sulfur in the diesel fuel is converted to
S0, emissions and the sulfur content of the diesel fuel is 0.0015%. This leads to an uncontrolied SO,
emission factor of 0.00003 pound SO, per pound of diesel fuel (or 0.0066 grams of SO, per kW-hr).
Uncontrolied 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.

A diesel heating value of 19,300 Btu/pound of diesel fuel and an average brake-specific fuel
consumption value of 7,000 Btu/hp-hr were used to calculate the HAP emissions and the SO,
emission factor in terms of g/kW-hr.
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Table D.8.2 Emission Factors for Diesel Internal Combustion Engines (> 560 kW, Tler 2)

Regulated Poliutant Emission Factor Units
PM 0.20 g/KW-hr
PMio 0.20 g/KW-hr
PMzs 0.20 g/kW-hr
co 3.5 a/kW-hr
NO, + VOC 6.4 g/kW-hr

Control Efficienc

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

D.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 wili only be used in
emergency power situations, estimated at 500 hours/year. However, the emergency generator is
capabie of operating 24 hours/day and 1 hour/hour.

Emission Factor

Uncontrolled PM, PMy,, PM.s, CO, NO,, 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 D.8.3. PMyo and PM; s emissions from
internal combustion engines are not listed as emission standards and are assumed to be equal to PM
emissions. The NO, 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), NO, 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 NO, and VOC
emission standard,

Uncontrolled SO, emissions are calculated assuming all the sulfur in the diesel fuel is converted to
S0, emissions and the sulfur content of the diesel fuel is 0.0015%. This leads to an uncontrolled SO,
emission factor of 0.00003 pound SO; per pound of diesel fuel (or 0.0066 grams of SO, per kKW-hr),
Uncontrolled HAP emissions are calculated using the emission factors from AP-42, Table 3.3-2
(10/96) for industrial diesel engines.
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A diesel heating value of 19,300 Btu/pound of diesel fuel and an average brake-specific fuel
consumption value of 7,000 Btuhp-hr were used to calculate the HAP emissions and the SO,
emission factor in terms of g/kW-hr.

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

Regulated Pollutant Emission Factor Units
PM 0.40 g/kW-hr
PMyo 0.40 g/kW-hr
PM; 5 0.40 g/kKW-hr
co 5.0 a/kW-hr
NO, + VOC 47 o/kW-hr

Control Efficiency

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

D.8.4 Primary Crusher Fire Water Pump and SX/EW Fire Water Pump (Unit IDs: FBO7
and FBO08)

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 hoursiyear. However, the fire water pumps are
capable of operating 24 hours/day and 1 hour/hour.

Emission Factor

Uncontrolled PM, PM,,, PM;s, CO, NO, 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 1lll, Table 4. The emission standards for fire pump engines rated between 225 and 450 kW
and manufactured after 2009 are presented in Table D.8.4. PM;o and PM; s emissions from fire pump
engines are not listed as emission standards and are assumed to be equal to PM emissions. The
NO, 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), NO, 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 NO, and VOC emission standard.
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Uncontrolled SO, emissions are calculated assuming all the sulfur in the diesel fuel is converted to
S0, emissions and the sulfur content of the diesel fuel is 0.0015%. This leads to an uncontrolled SO,
emission factor of 0.00003 pound SO per pound of diesel fuel (or 0.0066 grams of SO, 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.

A diesel heating value of 19,300 Btu/pound of diesel fuel and an average brake-specific fuel
consumption value of 7,000 Btuhp-hr were used to calculate the HAP emissions and the SO,
emission factor in terms of g/lkW-hr.

Table D.8.4 Emission Factors for Stationary Fire Pump Engines (225 < kW < 450, Tier 3)

Regulated Pollutant Emission Factor Units
PM 0.20 a/kKW-hr
PMyo 0.20 g/kW-hr
PM;s 0.20 o/KW-hr
co 35 g/kW-hr
NO, +VOC 4.0 a/kW-hr

Control Efficiency

Besides good operating practices, other pofiution control methods are not implemented during the
use of the fire water pumps.

D.9. MISCELLANEOUS SOURCES
D.9.1 Lime Loading (Unit IDs: MS01 and MS04)

Process Rate

The annual and hourly process rates for the lime loading are based on the lime usage rates
presented in Table 5.3. 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. 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
113 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
Ibiton, from AP-42, Table 11.17-4 (02/98) for lime product loading, enclosed truck. PMyo and PMz5
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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 controlied 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.

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

Process Rate

The annual and hourly process rates for the reagent material transfer points are based on the reagent
usage rates presented in Table 5.3. 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 lime usage rate in Table 5.3 is for two different lime
systems. The division of the usage rate between the two systems is described in Section D.9.1.

Emission Factor

Uncontrolled PM, PM,,, and PM. s 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
used to calculate the emission factor in Sections D.2.5. The explanation for how the mean wind
speed is determined is presented in Section D.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 enciosed 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 D.9.1.
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Table D.9.1 Control Methods for the Reagent Material Transfer Points

Unit ID Unit Description Control Method
Bulk Pebble Lime Silo (S-BPL) to Bulk Pebble Lime
MS02 i, Screw Conveyor (CV-BPLS) Enclosed
Bulk Pebble Lime Silo Screw Conveyor (CV-BPLS) ; .
MSO3 |, 'SAG Mill Feed Conveyor (CV-SMF) Good Operating Practices
MS05 Transfer of Sodium Metasilicate to the Sodium Sodium Metasilicate
Metasilicate Storage Bin (B-SM) Storage Bin Vent
MS06 Transfer of Flocculant from Supersacks to Good Operating Practices

Flocculant Storage Bins (B-F1/F2)
MS07 Transfer of Guar from Bags to Guar Feeder (F-Gu) Good Operating Practices

Transfer of Granular Cobalt Sulfate from Bags to

MSOB  (Gopalt Sulfate Feeder (F-CoS)

Good Operating Practices

D.10. PARTICULATE MATTER POLLUTION CONTROL EQUIPMENT WITH
EMISSION LIMITATIONS (UNIT IDS: PCLO1 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 D.10.1. The particulate matter pollution control equipment is
assumed to operate at maximum capacity and continuous operation even if the processes being
controlled are operating at less than maximum capacity.
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Table D.10.1 Process Rates for Particulate Matter Pollution Control Equipment

Exhaust Flow Operating Hours

Rate

UnitID  Pollution Control Equipment

Annual Daily
PCLO1  Crushing Area Scrubber (PC-CAS) 18,000 acfm 8,760 24
PCL0O2  Stockpile Area Scrubber (PC-SAS) 36,500 acfm 8,760 24
PCLO3  Reclaim Tunnel Scrubber (PC-RTS) 156,000 acfm 8,760 24
PCLOS (o iengy o oorober 22,000 acfm 8,760 24
PCLO5 gfg_p:ég%“ce""ate Scrubber 1 50,000 acfm 8,760 24
PCLO6 8,°g%"ég§)”°e”"ate Scrubber 2 50,000 acfm 8,760 24
oy UeumSTl PG smaom a0 o
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 Ib/hour emission limits or
PM;, outlet grain loadings voluntarily accepted by the RCP. The PM and PM,; fractions of PMyg
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 D.10.2. The PM and PM;5
fraction of PM,, emissions for each pollution control devices is presented in Table D.10.3. The
following equations are used to calculate the appropriate exhaust flow rate:

- (Qaclm X460 + Ts( XPPC) xm
Qarom =460+ Too Pu) (1 W) (6a)
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Pec =(P"'SL ) GF o.oiHIz.oss ir::hs;s of Hg] (6b)
where:

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

Qaetm = actual exhaust flow rate of the poliution control device

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

Trc = temperature of the pollution control device exhaust (see Table D.10.2)

Py = 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.)

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

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

SH = stack height (see Table D.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.
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Table D.10.2 Voluntarily Accepted PM,, Emission Limits and Outlet Grain Loadings and
Particulate Matter Pollution Control Equipment Properties

PM;o Outlet Exhaust Stack
UnitID  Pollution Control Equipment Grain Loading/  Temperature Heiah
L el S o ght (ft)
Emission Limit (°F)
PCLO1  Crushing Area Scrubber (PC-CAS) 1.28 lb/hr Ambient 24
PCL02  Stockpile Area Scrubber (PC-SAS) 2.59 Ib/hr Ambient * 24
PCLO3  Reclaim Tunnel Scrubber (PC-RTS) 1.07 Ib/hr Ambient ® 24
Pebble Crusher Area Scrubber . .
PCLO4 (PC-PCAS) 1.56 ib/hr Ambient 24
Copper Concentrate Scrubber 1 —
PCL05 (PC-CCS1) 3.55 Ib/r Ambient 24
Copper Concentrate Scrubber 2 . .a
PCL06 (PC-CCS2) 3.55b/hr Ambient 24
Molybdenum Scrubber (PC-MS) /
PCLO7 Electrostatic Precipitator (PC-EP) 0.02 lo/hr 500 55
Molybdenum Dust Coliector (PC- 0.010 —
PCLO8 MDC) grains/dscf Ambient 20
PCLO9 Laboratory Dust Collector 1 (PC-L1) 0.005 Ambient ® 20
grains/dscf
PCL10  Laboratory Dust Collector 2 (PC-L2) 0.005 Ambient ® 20
grains/dscf
PCL11  Laboratory Dust Collector 3 (PC-L3) 0.005 Ambient ® 20
grains/dscf

 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 D.10.3 PM and PM, 5 Fractions of PM,, Emissions from the Particulate Matter Pollution
Control Equipment

Unit ID Pollution Control Equipment PM Fraction PM; 5 Fraction
PCLO1 Crushing Area Scrubber (PC-CAS) 1.23 0.63
PCLOZ Stockpile Area Scrubber (PC-SAS) 1.27 0.36
PCL0O3 Reclaim Tunnel Scrubber (PC-RTS) 1.27 0.36
PCLO4 Pebble Crusher Area Scrubber (PC-PCAS) 1.47 0.44
PCLOS Copper Concentrate Scrubber 1 (PC-CCS1) 1.27 0.36
PCLO6 Copper Concentrate Scrubber 2 (PC-CCS2) 1.27 0.36
oy Mot Senbber (S
PCLO8 Molybdenum Dust Collector (PC-MDC) 2.11 0.15
PCLO9 Laboratory Dust Collector 1 (PC-L1) 1.43 0.66
PCL10 Laboratory Dust Collector 2 (PC-L2) 1.43 0.66
PCL11 Laboratory Dust Coliector 3 (PC-L3) 1.43 0.66

Process Rate
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D.11. SOLVENT EXTRACTION AND ELECTROWINNING

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

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

Solvent Extraction Mix Tank or Settler Surface Area (ft’)
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 Dx 9.75' H 70.9
E1 Extraction Settler- 64' L x 33 Wx 3.33'H 2,112
E1-P Primary Mix Tank - 7.75' D x 9.758'H 47.2
E1-P Secondary Mix Tank - 9.5 D x9.75'H 70.9
E1-P Tertiary Mix Tank - 9.5'D x 9.78'H 70.9
E1-P Extraction Seftler - 64' L x 33' Wx 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 9.76' H 708
E2 Extraction Settler- 64' L x 33' Wx 3.33'H 2,112
S1 Primary Mix Tank - 7.75'D x 9.75' H 47.2
$1 Secondary Mix Tank - 9.5' D x 9.75' H 70.9
S1 Strip Settler-64'L x 33’ Wx 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
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 D.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 D2.
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where:

Fi diffusive flux of component i in the air (Ib/ft’-hr)

c’ component concentration at the surface (g/m®, see Table D.11.2)

cH component concentration at the measured height (g/m®, see Table D.11.2)

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

D, diffusivity of component i in the air (m%/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)

M molecular weight of the component in the air (gram/gram-mole, see Table
D.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 D.11.2)

Va sum of atmospheric diffusion volume increments by atom and structure for
air (20.10)
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Table D.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) *
c? (ppmy) 25 350 1400 1912 2500
¢! (ppmy) 0.0018 0.0668 0.0568 0.0371 16.9210
M; (g/g-mole) 78.11 92.13 106.16 106.16 -
Vi 90.68 111.14 131.6 1316 -

? The diffusivity of the “other” component (Duner) 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.

D.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 2.

Emission Factor

Uncontrolled H,80, emissions from electrowinning are calculated using the emission factor of
0.000157 Ib/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 H,S0, mist emissions from the electrowinning cells contain the
same fraction of cobalt compounds.

Control Efficiency

Emissions of H,SO4 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
H,S0, and cobalt compound emissions with a 99% efficiency.

D.12. TANKS
D.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:
s 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 D.12.1.

(a) The tanks are not heated,

(b) The paint characteristics include white color paint and good paint conditions;
(©) 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
D3. 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).
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Control Efficiency

Besides good operating practices, other pollution control methods are not implemented on the tanks.
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Table D.12.1 Tank Parameters for the EPA TANKS Program

. Shell Shell Liquid Average Liquid  Turnovers/
UnitID  Tank Height (f)  Diameter (f) Height (f)*  Height (ft) year® Tanks Contents
TO1  C7 Distribution Tank (T-C7D) 14.00 12.00 13.50 13.50 37.7q  Sodium Akyimonothio-

phosphate Collector

MIBC Storage Tank b Methyl Iscbutyl
T02 (T-MIBCS) 14.00 12.00 13.50 13.50 15.54 Carbinol
Diesel Fuel Storage Tank -
T03  Heavy Vehicles 1 20.00 30.00 198.00 19.00 67.19° Distillate Fuel Oil No. 2
(T-DFS-HV1)
Diesel Fuel Storage Tank -
T04  Heavy Vehicles 2 20.00 30.00 19.00 19.00 67.19° Distillate Fuel Qil No. 2

(T-DFS-HV2)

® The liquid height and average liquid height are either determined by using the shell diameter and calculating the height of the liquid needed to equal the capacity of the tank or
assuming the tank contents will average 0.5 feet less than the tank shell height (the tank capacities are presented in Appendix D3).

® The turnovers per year are calculated based on the capacity of the tanks (presented in Appendix D3) and the chemical usage rates. Chemical usage rates for C7 and MIBC are
presented in Table 5.3. The diesel fuel usage rates for heavy vehicles are estimated to be 13,500,000 gallons/year, equally divided between the two storage tanks.
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Annual Process Rates at the RCP Determined by the Mine Plan of Operations

Process Category Year §
Mining
Concentrate Ore Mined (tons) 27,375,000
Leach Ore Mined (tons) 1,825,000
Waste Mined (tons) 80,300,000
Total Material Mined (tons) 109,500,000
Drilling and Blasting
Number of Holes Drilled 27,840
ANFO Usage (tons) 18,096
Blasts 348
Bulidozer Use
D11T Crawler Dozers (hours) 12,000
D10T Crawler Dozers (hours) 18,000
D8T Crawler Dozer (hours) 6,570
834H Rubber Tired Dozers (hours) 18,600
Total all Bulldozers (hours) 55,170
Motor Grader Use
24M Motor Grader (5.3 mph) (hours) 6,000
16M Motor Graders (4.6 mph) (hours) 12,000
Total all Graders (hours) 18,000
Water Truck Use
Total all Water Trucks (hours) 13,000
Haul Truck Use
Distance from Mining Location to Primary Crusher / Run of Mine 14.205
Stockpile (feet) '
Distance from Mining Location to Leach Pad (feet) 10,574
Distance from Mining Location to Waste Rock Storage Area (feet) 17,903
Concentrate Ore (VMT) 589,185
Leach Ore (VMT) 29,239
Waste (VMT) 2,178,198
Total (VMT) 2,796,622
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Loss of organic solvent extraction circuits occurs through several accepted
methods. Losses are comunonly attributed to entrainment of the plant organic and
evaporstive loss of diluent. Evaporative losses of diluent have been estimated using
various models or by considering all losses over and above entrzinment to be due to
cvaporation. Other possible loss mechanisms are discussed and data on losses during

weather conditions are presented,

Accurate estimation of evaporative loss is vitally important to the industry due to
both cost factors and environmental concerns. Data for and description of the Diffusive

Flux Model arc presented as an improved method of estimating evaporative losses,
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INTRODUCTION

Currently operational solvent extraction plants use organic compounds to extract
coppex, nickel, cobalt, zinc, beryllium, and other metals from an impure leach solution,
concentrating and purifying it for electrowinning or other recovery techniques. The
active chemical in the extraction of the metal, the extractant, is typically dissolved in a
non-reactive carrier organic, the diluent, in a 1 to 30% by volume ratio forming the plant
organic. The organic phase is lost over time and must be replenished. Yearly organic
usage varies with operating conditions and the experience of the operators. In general,
operators reduce consumption of organic as they gain experience running their pasticular
operation. Improved plant design has also contributed to reduced organic loss.

The barren or lean (containing low concentrations of metal species) organic phase
in a solvent extraction plant is vigorously mixed with the solution containing the species
to be extracted (the pregnant solution). Through the process of ion exchange, the
extractant exchanges a hydrogen ion with a metal ion from the aqueous phase, chelating
the metal of interest. The metal ion is thus extracted into the organic phase. This loaded
organic is then contacted with a higher acid content (lower pH) aqueous phasc in the
stripper section. This reverses the process in the extraction stage, the extractant gives up
the metal ion and takes up an hydrogen ion. While individual plants vary the most typical
arrangement is two extraction stages and one stripper stage.

Loss of organic in solvent extraction circuits occurs through several accepted
methods. Losses are commonly attributed to entrainment of the plant organic and
evaporative loss of diluent. Evaporative losses of diluent have been estimated using
various models or by considering all losses over and above cntrainment levels to be due

to evaporation.

All commercial diluents currently used by the industry are hydrocarbons and, as
such, are classified as volatile organic compounds (VOCs). Accurate cstimation of
evaporative loss is vitally important to the industry due to both cost factors and
environmental concems. This paper discusses additional mechanisms of diluent loss and
proposes data and models which support an improved method of estimating evaporative
losses.

LOSS MECHANISMS FOR EXTRACTANTS

The extractant in copper solvent extraction is based on oxime chemistry (R-
CNOH-R' where R’ is either H or a short carbon chain). While the chemistry of
extractants for other metals varies from diethyl hexyl phosphoric acid (DEHPA) to
quatemary amines, the same basic Joss mechanisms still apply. The extractant can be lost

|
1
:




HYDROMETALLURGY OF COPPER 779

from chemical attack, entrainment into an aqueous stream, dissolution into an aqueous
stream, or evaporation.

Chemical attack mechanisms for oximes include attack from oxygen, acid,
nitrates, or ultraviolet radiatoion. Attack by oxygen and ultraviolet will usually leave the
oxime as a water-soluble species such as an alcohol, amine, semicarbazoune or carboxylic
acid. Strongly acid solutions can convert the oxime into an aldehyde or ketone as
described in Beyer and Walter (1). The acid strength to do this at a high reaction rate is
normally 4 or 6 times the normal operating plant’s g/l acid value. However, a small
percentage (probably 1% or less) of the oxime can be expected to be converted each year.
All of the breakdown products can be surface-active reagents that will either cause a
froth, decrease surface tension, or both. Frothiness or decreased surface tension promotes
entrainment and increases break times.

Another form of chemical attack is the failure to uncouple from some metal
species in the strip stage, Generally, this occurs at some fixed ratio with the metal being
extracted. This creates a fixed ratio of “active™ to “inactive” extractant. Thus, this ratio
will not effect the extractant usage once the plant reaches equilibriumn after the initial 611,
For some extractants, 2 contaminant specics exists that may tie up the extractant, Unless
such contaminants exist in very small amounts, there will probably be excessive
extractant usage.

Extractants can also be lost by aqueous entrainment to the depleted aqueous phase
(raffinate) or in the strip stage. Extractant entrained in the raffinate will generally
separate in the raffinate storage pond. A thin layer of organic is often seen on many
raffinate ponds. This layer is very susceptible to chemical attack mechanisms and should
be recovered promptly. This layer often contains breakdown products. It should be clay
treated prior to introduction to the circuit in order to remove surface-active agents (polar
compounds) which contribute to additional losscs. In heap leach operations entrained
organic not recovered from the raffinate is lost in the heaps.

The solubilities of extractants in water are often less than 1 ppm. Surface active
agents from the breakdown of oxime and diluent can promote solubility. Soluble organic
will not be recovered in filters or in the organic layer of the raffinate pond. In heap leach
opcrations, molds, fungi or bacteria living in the heaps may utilize such organic species.
Extractants may also come out of solution in the heaps duc to the change in pH and total
dissolved solids that occurs in the leach process. If either is the case, the heaps represent
a possible sink for the organic phase over and above that represented by entrainment
losses.

Extractants can be lost by being tied up in a solid-organic-aqueous phase that is
politely called a “gunk”™ or “crud” layer. This layer represents a loss of organic to the
circuit until it is recovered. Some of the organic loss in this layer may never be
recovered. Organic recovered from a gunk layer should be clay treated to remove
degradation products before it is returned to the circait.
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Extractants gencrally have very low vapor pressures at room temperature.
Extractant losses from evaporation should be small to negligible.

LOSS MECHANISMS FOR DILUENTS

Losses for diluent are very similar in nature to losses in extractant. All
commercially used diluents, regardless of manufacturer, are very similar chemically.
They are mixtures of aromatic and aliphatjc hydrocarbons having carbon numbers in the
range of 8 to 20 (C8 to C20) with the majority of the diluent in the C12 to C16 range. All
commercial diluents are hydrogenated to eliminate any reactive double bonds,

Oxygen and strong oxidizing agents will attack many organics including diluents.
They can attack the end of alkane chains to form carboxylic acids or alcohols, Bacteria,
fungi, and molds are known (o feed on and degrade hydrocarbons resulting in shorter
chain alkanes, alcohols, ketones, aldehydes, and carboxylic acids as described in Atlas
(2). With the exception of shorter alkane chains, all of the products of biological
degradation are surfacc-active agents. Biological degradation is belicved to be a
significant source of diluent loss. This is evidenced by the large amounts of biological
material found in plant crud.

Diluents can be entrained in cither the raffinate or the strip phase. Entrainment is
not known 1o be selective to any one component of the organic phase Thus, entrainment
should remove organic that is similar in composition to the overall organic phase rather
than enrich or deplete any one particular molecule.

The overall solubility of all commercial diluents is typically less than 5 ppm.
Shorter alkane chain components of the diluent arc more water-soluble than longer
chains. As the organic phase ages in a plant, more surface-active agents will be formed
by chemical and biological means. This will tend to increase the overall solubility of the
organic phase. Also, degradation of diluent can result in shorter alkane chain length,

Diluents are trapped in the solid-organic-aqueous gunk layer along with the
extractant. As mentioned above, organic phase material from this layer must be treated
before being put back into the circuit. Some losses must be expected.

Diluent is composed of lower molecular weight compounds and has a Jower
boiling point than an extractant. It has been common practice to assign any losses of
diluent above that needed to form a solution with the lost extractant as loss to
evaporation. For example, if a plant using a 10% solution of extractant requires an annual
make-up of 200,000 gallons of plant organic it would consume 180,000 gallons of
diluent and 20,000 gallons of extractant provided there were no differential loss. If it
actually consumed 200,000 gallons of diluent and 20,000 gallons of extractant, it would
assign 20,000 gallons of diluent to evaporation loss. This assumes that the only other
major loss mechanism was entrainment. As already pointed out, chemical attack and
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solubility mechanisms also exist which can promote diffcrential loss rates between
diluent and extractant.

EVAPORATIVE LOSS

All commercial diluents are hydrocarbons and as such are classified as volatile
organic compounds (VOCs). Environmental regulations may consider diluents as a
source of VOC emissions. Therefore, accurate estimation of evaporative loss is vitally
important to the industry due to cost factors and environmental concems.

Solvent extraction settling tanks appear at first glance to be an ideal situation to
promote evaporation. They are large areas with a proportionally thin layer of volatile
organic. However, there are some factors that mitigate evaporation. All commercial
plants have walls higher than the organic level promoting a relatively still air space layer.
This stillness of this air space is enhanced, in most commercial plants, by a cover. The
diluent vapors are relatively heavy compared to air and tend to stratify very close W the
liquid surface. If the layer of air and vapor immediately over the settler is stagnant VOCs

issions will be minimized

WEATHER DATA

The simplest model of organic loszes says that organics, especially diluent, are
lost mainly to evaporation. If this model was truc, one would expect that the copper
solvent extraction plants of the Southwest would experience significantly higher losses in
the hot summer months than in the cool winter months. Data for six major copper SX-
EW plants in the southem Arizona - casiem New Mexico region from the ycar 1995
were examined. Plotting the total diluent usage of these plants along with the average
mean temperature and average mean high temperature for each month yielded Figure 1.
There is some correlation between the temperature and usage. However, the relatively
cool month of December had the third highest usage, while the hot months of June and
July were barely over the monthly average usage. The upward spike in the month of May
and downward spike in the month of September are also hard to explain.
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Figure 1 - Monthly Diluent Usage, Mean Temperature and Mean Maximum
Temperature for Selected Copper SX-EW Plants

The other possible weather related loss mechanism is the effect of rainfall. Rain
can promote organic losses through introduction of solids into the circuit. These solids
promote gunk laycr formation. The excess water introduced by the rainfall can increase
overall aqueous stream flows promoting losses due to entrainment and organic solubility.
The monthly diluent usage, total monthly rainfall, 2nd maximum single day ramfall for
the same 6 mines are plotted in Figure 2. This graph suggests that some of the high usage
is probably due to rainfall. However, the spikes in May and September are still hard to
explain. The above data do not appear to support attributing al] differential diluent loss to
¢vaporation as higher summer temperatures should increase evaporative losses,
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Figure 2 - Monthly Usage, Total Rainfall and Highest Single Day Rainfall for Selected
Mines

DIFFUSIVE FLUX MODEL

Various models including the EPA Tanks model have been used to estimate
emissions from SX operations. The validity of using these models for SX operations is
debatable as the factors used in the model do not necessarily correspond to the factors
present in SX operations. For example, the Tanks model is based on losses from closed
tanks and incorporates tank breathing losses, tank headspace, tank cycling, etc. These
conditions arc not found in $X plams. These models tend to overcstimate emissions
based on plant experience.

Consideration of the above factors led BHP to enlist the services of Emcon to
evaluate alternate modeling methods. They determined that a Diffusive Flux Model may
be more suitable for modeling SX operations and more accurately reflect evaporative
losses.

Phillips Mining Chemicals was concurrently investigating methods to evaluate
evaporative losses. A method based on the ASTM Standard Test Method for
Evaporation Loss of Lubricating Greases and Qils (ASTM D 972) was evaluated. This
method incorporates controlled temperature and airflow over a sample of diluent. The
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loss per air exchange can be calculated based on the air flow rate. Discussions between
representatives from BHP, Emeon, and Phillips indicated general agrecment between the
Diffusivity model and data obtained using a modification of ASTM D 972.(3)

Diluent lef in a open container with some positive airflow over the container
will, of course, eventually evaporate. Diluent kept in a closed container will never
evaporate. Diluent kept in an open top container with little to no airflow across the
surface will slowly evaporate, dependent on the diffusion of the vapor into the open air.

The solvent extraction tanks of most plants are essentially enclosed by a cover,
and walls on three sides, while the fourth side (weir side) is normally left open. Most
plants’ raffinate ponds have high side walis, have a protective berm, or are situated in a
natural valley. This minimizes air movement acvoss the surface of the pond. This was
confirmed by the measurement of little of no wind speed within the enclosed headspace.
Thus, diffusion should be the major factor influencing diluent loss.

The driving force behind diffusion is the concentration gradient between 8 given
VOC at the surface of the liquid and the same vapor at a given height above the surface.
Standard chemical calculation techniques can be used to determine the loss due to
diffusion if these concentrations are known. Fick’s First Law can be writien as

F=(C"-C"D/H 0]

where:

F;= Diffusive flux of compounent i’ in air (/m’-5)

C? = Component concentration at the surface (g/m’)

CH = Component concentration at the measured height

D; = Diffusivity of the chemical *i” in air (m?/s)

H = Height at which concentration measurement was taken (m)

The diffusivity of a given specics in air (D;) can be calculated by a
number of different methods. The Fuller, Schettler, and Giddings (FSG) method was
selected for this project. This method was selected over the more compound-specific
Chapman-Enskog model due to a lack of parameter data for several constituents.
Diffusivitics were calculated using the following formula.

Di= 10° * T * [(M; + MMM PRV + VA @

where:

D, = Diffusivity of the chemical ‘i in air (m%/s)

T = Temperature (K)

M; = Molecular weight of the species (gram/gram-mole)

M, = Molecular weight of the air (gram/gram-molc)

P = Pressure (atmosphere)

V; = Sum of atomic diffusion volume increments by-atom and structure for species
V4 = Sum of atomic diffusion volume increments by atom and structure for air
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Diffusivities (D;) of components of a diluent can be determined from fundamental
considerations. One can use concentration data from the solvcnt in the solution to
generate the C numbers for Fick’s Law, Equation 1. The C# can be determined by
physical measurement and the diffusive flux determined by Equation 1. Yearly emissions
can then be estimated by multiplying the diffusive flux (F;) of a component by the square
meters of surface area and by the number of seconds in a year.

PROCEDURE

Given the concentration data, the diffusive flux calculation technique can be used
to estimatec the amount of volatile organic compounds (VOCs) and hazardous air
pollutants (HAPs). These were determined at San Manuel over both the seftling tanks and
raffinate ponds by a combination of Tedlar® bags sampling with offsitc gas
chromatography-mass spectrometry (GC-MS) and on site analysis by Fourier transform
infrared spectrometry (FTIR). The FTIR system employed used an open path
configuration consisting of optical components, a computer, special software, and
spectral references against which field measurements were compared. FTIR data points
were taken at the same time as Tedlar® bag samples for comparizon purposes.

Concurrent with the FTIR sampling, climate data was collected. The climate data
collected included air temperature (dry bulb), wet bulb temperature, solution
temperature, wind speed and direction, and solar radiation. Statistical analyses were
performed to determine whether the concentrations of VOCs over the settlers were
dependent on climatological conditions. This study indicated no dependence exists.

Assumptions

Several assumptions were made in performing these calculations. The list of
potential chemicals that can potentially volatilize from the tanks were limited to those
with a significant vapor pressure. A list of concentrations and vapor pressures of HAPs
components of the diluent are listed in Table 1. Napthalene’s low vapor pressure
climinated it from further consideration in this study.
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Table 1 — Concentration and Vapor Pressure of San Manuel Diluent Constituents

_Component Concentration (ppm)  Vapor Pressure (tnm Hg)
Benzenc 25 T1.2
Toluene 350 224
Ethylbenzene 1,400 1.5
m-Xylene 410 64
o-Xylenc 770 497
p-Xylene 732 6.9
Octane 2,300 10.6
Heptane 67 364
Hexane 67 126.6
Pentane 67 430.7
Napthalene 1,000 0.054
1,2,4 trimethylbenzene 385 _ 2,04

_1,3,5 trimethylbenzene Igs pi 7.34

A second assumption was that the initial concentration at the surface of the liquid
in the headspace was equal to the initial concentration of the component in the diluent.
This is likely to overpredict the flux of VOCs from the surface. This assumption can be
tested in future work by carcful sampling of the air just above the organic phase. Careful
experimental design will be necessary to ensure the exclusion of organic phase droplets
in the surface air phase sample.

Calculation of Diffusivities

The diffusivities, calculated by the use of Equation (2) for the selected species,
arc shown in Table II. Because the GC-MS could not differentiate between higher
molecular weight hydrocarbons, these were reported as GC-MS kerosene. For this
analysis any constituent componeat listed by Phillips as being in the diluent but not
reported specifically on the GC-MS analysis was in this category. These are noted as
‘others’ throughout this apalysis. The diffusivity for each of these constituents listed by
Phillips in this category was calculated, and a weighted average diffusivity for this
category was derived, based on the concentration of the component in the diluent. The
calculated diffusivities are shown in Table II.
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Table II — Calculated Chemical Diffusivities
Component Molecular Diffusion Diffusivity
Weight (M;) Volume (V;) D)

Air 28.97 20.1

Benzene 78.11 90.68 0.0894
Toluene 92.13 111.14 0.0804
Ethylbenzene 106.16 131.6 0.0736
m-Xylene 106.16 131.6 0.0736
o-Xylene 106.16 131.6 0.0736
p-Xylene 106.16 131.6 0.0736
Octane 114.22 167.64 0.0656
Heptane 100.2 147.18 0.0705
Hexane 86.17 129.72 0.0758
Pentane T2.15 106.26 0.0846
1,2,4 trimethylbenzene 120.19 172.26 0.0645
1,3,5 trimethylbenzene 120.19 17226 0.0645
Others 0.07

Typically, single componeats will behave differently in a mixture than they do in
a binary system. The diffusivities for three chemicals were calculated to determine the
cffects of the mixture on the binary system calculations. The diffusivities in the mixture
were not significantly different than those for the binary system. Thus, the binary

calculated diffusivities were used.
Calculation of Diffusive Fluxes

The calculated diffusivities shown in Table II above were then plugged

into

Equation (1) along with the average concentrations by GC-MS of the constituents at one
meter. This gave the diffusive flux for each constituent as shown in Table III for the

solvent extraction settlers. Table IV shows the diffusive fluxes for the raffinate pond.

Table I - Settler Tanks Concentration Data and Calculated Chemical Diffusive Fluxes
cm'/s ppmv ppmv G/m"-g
Diffusivity Concentration Concentration  Diffusive Flux

Component _ (@) ____atSurface (C7) _at 1-meter (C/) (F)

Benzene 0.0894 25 0.0018 7.15x 107
Toluene 0.0804 350 0.0668 1.06 x 10*
Ethylbenzenc 0.0736 1400 0.0568 448x 10°
Xylenes 0.0736 1912 0.0371 6.12x 103
1,2,4 trimethylbenzene 0.0645 385 0.0230 1.22x10%
1.3,5 trimethyibenzene 0.0645 385 0.0101 1.22x10%
Others 0.07 2500 16.921 7.98 x 10°
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Table IV - Raffinate Pond Data and Calculated Chemical Diffusive Fluxes

cm'/s ppmv ppmv G/m"-s
Diffusivity Concentration  Concentration  Diffusive Flux

Component @) at Surface (C°) at l-metex (C) (E)

Benzene 0.0894 25 0.0011 7.15x 10°
Toluene 0.0804 350 0.0645 1.06 x 10
Ethylbenzene 0.0736 1400 0.001 448x10°
Xylenes 0.0736 1912 0.00198 6.12x 10°
1,2,4 trimethytbenzene 0.0645 385 0.0022 1.22 x 107
1,3,5 trimethylbenzene 0.0645 385 0.00103 1.22x10%
Others 0.07 2500 3.983 8.02 x 10°

These calculated annual fluxes would produce the emissions shown in Table V
per yeur for San Manuel, The emissions per year for the settler ponds are calculated for
12 ponds of 298.8 square meters. In considering the effect of partial enclosure on the
evaporative loss rate of VOCs from the settier tanks, it was conservatively cstimated that
approximately 66 percent of the headspace in each tank is affected by the enclosure. It
was also assumed that the enclosure aliows only 50 percent of the affected headspace to
vent to the atmosphere, Thus, it was assumed that only 33 percent of the potential-to-
emif oceurs from the partially enclosed tanks. The raffinate pond has a surface ares of
447 square meters,

Table V - Yearly Emissions at Sen Manuel

G/m’™s Settler Tanks Raffinate Pond

Diffusive  Uncontrolled  Coantrolled Uncontrolied

Component Flux (F)) Toos/Year Tons/Year Tons/Year
Benzene 7.15x 107 0.09 0.03 0.011
Toluene 1.06 x 107 1.32 0.44 0.164
Ethylbenzene 4.48x10° 5.31 1.77 0.662
Xylenes 6.12x10° 125 242 0.904
1,24 rimethylbenzene 122 x 10” 1.42 0.47 0177
1,3,5 trimethylbenzene 122 x 107 1.42 0.47 0.177
Others 8.02x10% 9.94 331 1246
Total: - 26.74 223 3341

The raffinate pond, since it is an uncontroiled source, would appear to be a major
source of emissions, However, the number shown above may be an overstatement of the
raffinate pond emissions since it assumes that the diluent in the raffinate pond has the
same composition as fresh diuent. This may not be the case since it is known that

raffinate reclaim must be treated before it can be reused. Analyses for the constijuents of

interest on representative samples of raffinate organic could be conducted to test the
hypothesis.
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CONCLUSIONS

There arc many possible loss mechanisms for organic phases from SX plants
besides evaporative losses. Chemical and biological degradation will not only destroy
diluent and extractant molecules but also enhance losses duc to entrainment and
solubility of the organic phase into the aqueous phase. Formation of the solid-agueous-
organic gunk phase is also a loss mechanism.

‘ From the examination of monthly use versus weather data, evaporative losses do
not appear to be a linked to climatological changes. This suggests that diluent losses are
not linked to evaporation. Despite an approximately 30° C (60° F) difference in
temperature between the average temperature from winter to summer, no obvious trend
between usage and mean daily temperature appears to exist for dessert Southwest SX
plants. Nor did air samples taken from above the settlers show a correlation between
temperature and quantity.

The Diffusive Flux Model should be considered as a method to quantify
evaporative losses for any VOC. With diffusivity numbers and concentration data,
diffusive fluxes can be determined for chemical species of interest. Such methods as the
Fuller, Schettler, and Giddings Method can derive the diffusivity for a particular
chemical from fundamental numbers. Careful sampling and analyses of the air above a
scttler tank can provide the nceded conceniration data. The Diffusive Flux number
obtained can then be used to calculate emissions for a given chemical.
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TANKS 4.0.9d
Emissions Report - Summary Format
Tank Indentification and Physical Characteristics

Identification

User identification: Rosemont - C7 Distribution Tank
City:

State: Arizona

Company: Rosemont Copper Company
Type of Tank: Vertical Fixed Roof Tank
Description:

Tank Dimenslons

Sheli Height (ft): 14.00
Diameter {f): 12.00
Liquid Height {f) : 13.50
Avg. Liquid Height (ft): 13.50
Volume (gallons): 11,421.40
Turnovers: 7.7t
Net Throughput{galfyr): 430,735.25
Is Tank Heated {y/n): N
Paint Characteristics
Shell Color/Shade: White/White
Shelt Condition Good
Roof Color/Shade: White/White
Roof Condition: Good
Roof Characteristics
Type: Cane
Height {ft) 0.00
Slope (ft/f) (Cone Roof) 0.00
Breather Vent Settings
Vacuum Settings {psig): 0.00
Pressure Settings {psig) 0.00

Meterological Data used in Emissions Calculations: Tucson, Arizona {(Avg Atmospheric Pressure = 13.41 psia)




TANKS 4.0.9d
Emissions Report - Summary Format
Liquid Contents of Storage Tank

Rosemont - C7 Bistribution Tank - Vertical Fixed Roof Tank

Liquid

Daily Ligquid Surf. Bulk Vapor Liquid Vapor
Temperatire (deg F) Temp Vapor Pressure (psia} Mol. Mass Mass Mal. Basis for Vapor Pressure
Mixture/Component Month  Awvg. Min, Max. (deg F} Avg. Min, Max, ‘Weight. Fracl. Fract, Weight Calculations
C7 - Flamin C4343 Collector AR 70.84 63.74 ¥7.85 £8.42 0.3752 0.2962 04775  248.2550 248.26 Option 1: VP70 = 3631005 VPa0D = 507017




TANKS 4.0.9d
Emissions Report - Summary Format
Individual Tank Emission Totals

Emissions Report for: Annual

Rosemont - C7 Distribution Tank - Vertical Fixed Roof Tank

[ Losses(lbs) |
[Companents Working Loss|| Breathing Loss|| Total Emissions]
[S7 - Flomin C4343 Collector | 819.17) 22.57|f 941.73|
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TANKS 4.0.9d
Emissions Report - Summary Format
Tank Indentification and Physical Characteristics

Identification

User Identification: Rasemont - MIBC Storage Tank
City:

State: Arizona

Company: Rosemoent Copper Company
Type of Tank: Vertical Fixed Roof Tank
Description:

Tank Dimensions

Shell Height {ft): 14.00
Diameter {ft): 12.00
Liguid Height {ft} : 43.50
Avg. Liguid Height (ft): 13.50
Volume {gallons): 11,421.40
Turnovers: 15.54
Net Throughput(galfyr): 177,488.55
Is Tank Heated {y/n): N

Paint Characteristics
Shel Color/Shade: White/White
Shel Condition Good
Roof Color/Shade: White/White
Roof Condition: Good

Roof Characteristics

Type: Cone

Height (ft) 0.00

Slope (ft/ft) (Cone Roof) 0.00
Breather Vent Settings

Vacuum Settings (psig): .00

Pressure Settings {psig) 0.00

Meterological Data used in Emissions Calculations: Tucson, Arizona (Avg Atmospheric Pressure = 13.41 psia)




TANKS 4.0.9d
Emissions Report - Summary Format
Liquid Contents of Storage Tank

Rosemont - MIBC Storage Tank - Vertical Fixed Roof Tank

Liquid

Daily Liquid Surf. Bulk Vapor Liquid Wapor
Temperature {deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mot Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max, (deg F) Avg. Min, Max.  Weight, Fract. Fract, Weight Cakulalions
Methyl Iscbutyl Carbinal All 7084 52.74 77.95 66.42 0.0682 0.0514 0.0911 182.1760 10218 Cpion 1: VP70 = 065485 VPRO = 097728




TANKS 4.0.9d
Emissions Report - Summary Format
Individual Tank Emission Totals

Emissions Report for: Annual

Rosemont - MIBC Storage Tank - Vertical Fixed Roof Tank

Losses(lbs) }
Components Working Lossl| Breathing Loss]| Totat Emissions]]
[Methyt isobutyl Carbinol - 28.4s] 1.43]] 30.88|
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TANKS 4.0.9d
Emissions Report - Summary Format
Tank Indentification and Physical Characteristics

identification
User identification: Rosemont - Diesel Fuel ST - Heavy Vehicles
City:
State: Arizona
Company: Rosemont Copper Company
Type of Tank: Vertical Fixed Roof Tank
Description:

Tank Dimensions

Shell Height {ft}: 20.00
Diameter (#): 30.00
Liquid Height (ft) : 19.00
Avg. Liquid Height (ft): 19.00
Volume (gallons): 100,466.02
Turnovers: 67.19
Net Throughput{galfyr}: 6,750,010.33
Is Tank Heated (y/n): N

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition Good
Roof Color/Shads: White/White
Roof Condition: Good

Roof Characteristics

Type: Cone

Height (ft} 0.00

Slope (ftft) (Cone Roof) 0.00
Breather Vent Settings

Vacuum Settings {psig): 0.00

Pressure Settings (psig} 0.00

Meterological Data used in Emissions Calculations: Tucson, Arizona {Avg Atmospheric Pressure = 13.41 psia)




Emissions Report - Summary Format
Liquid Contents of Storage Tank

TANKS 4.0.9d

Rosemont - Diesel Fuel ST - Heavy Vehicles - Vertical Fixed Roof Tank

Mixture/Compoenenl

Distillate fuel oil no. 2
1,2 4-Trimethylbenzene
Benzene
Elhylbenzens
Hexane [-n}
TFoluene
Unidentified Components
Xybens {-m)

Liquid

Daily Liguid Surf. Bulk

Temperature {deg F) Temp

Month  Avg. Min. Wax. deg F}
All T0.84 61.74 77a5 68.42

Vapor
Vapor Pressure [psia) Mol.
Avg. Min. Max,  Weight.

0.0093 0.0074 0.0114  130.0000
0.0312 0.0237 {0407 120.1900
1.5658 1.2942 15828 781100
0.1568 0.1235 0.4875 106.1700
2.5196 2,107 29958 BE.1M0
4.4589 £.3705 0.5644 521300
0.0079 0.0071 0.0075 1345118
0.1310 2.1029 0,1655 1061700

Liquid
Mass
Fracl.

0.0100
0.0000
00001
0.0000
0.0003
0.9866
0.0029

0.0458
0.0020
0.0032
0.0004
0.0229
0.8634
£.0554

Mol.

Weight

188.00
120.19
8.1
10617
B6.17
92.13
189.60
106,17

Basis for Vapor Pressure
Lalcuiations.

Oplion 1: VP70 = .009 VP8O = .012

Option 2: A=7.04383, B=1573,267, C=208.56
Optlon 2: A=6.805, B=1211.033, C=220.79
Option 2: A=6.975, B=1424.255, C=213.21
Option 2: A=6.876. B=1171,17, C=224.4%
Option 2: A=6.956, B=1344.8, C=219.48

Cption 2: A=7.009, B=1462,266, C=215.11




TANKS 4.0.9d
Emissions Report - Summary Format
Individual Tank Emission Totals

Emissions Report for: Annual

Rosemont - Diesel Fuel ST - Heavy Vehicles - Vertical Fixed Roof Tank

[ " Losses(ibs}

[compenents | Working Loss][ Breathing Loss|| Total Emissions

[Distillate fuel oil no. 2 118.54] 294} 121.47

| Hexane (-} 0.05)| 0.00 0.05

[ Benzene 0.23)| 0.01 0.24

[ Toluene Il 2.72| 0.07, 2.7}

[ Ethyibenzene | 0.384 0.01 0.39(§

[ Xylene (-m) " 7.04 .17 7.21
1,2,4-Trimethylbenzene 5.78 0.14 5.92
Unidentified Components 102.34 253 104.88]
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Table E.t Particuiate Matter Emission Faciors
Emission Factors Particulate 53 *
Br P iption S6C Cade E": ate i Matter Emissian Factar Inpuls
. ni B
P Fity Py |Unis AP K CPMG] | K EPREL) | A %) | U bl [0 1%3 ] W fhore) |6 £%1] S (mphi | P idaysar) | o (PRY] 0 (PM1o) ] w (PMad [0 IPM b (PMul | b {(PRast | ' | w | 2 JHI%ILPE
Driting  [Dritlng 30502010 | 130 043 008 [whoie  |n ; AP-42. Section 1.5, Table
oles 1} o3 | oes Pt
Slast  [Blasting 10502008 | 32826 | 170688 | 985 [wiviest  [bisets 1 nsz | 003 (B1920 ':f:ﬁ'lf'm‘::'"""' Table
Loadng  |.oading 303.02408 | 00007 | 00005 | 0.00005 [ioion tors 074 | o35 | oos2 o AP- *25""“:“:::]‘
HaubogHD [Haul Trucks - HourtyDaily sosg20-11 | 2125 | sa6 | oss et [var as [ 15 | wss ws | so o7 | o8 | 09 |045| 045 [ oas e 1
Haufingh  [Mad Trucks - Anmvual 305020-11 | 1770 | 455 | oas lwewr e | s | o 05 | 5o ot 07 | oo | o8 |nss| sas | oas [hP-82, s'm“u“u:';'mma]
Bkirs  [Butdazers sosomces | 282 | oas | 030 e hes s7 | ors | cen ‘ 25 12| 15 | 12 |13 ra | 12 Tr;‘lgs"m"“'" 1.5, Table
SupvenH  |Suppont Vehicular Teaffic -Houty | 30501088 | 910 | 234 | 023 foamT vt 4 | 15 | uss w54 | 50 07 | os | o |oas| pas | vas R o
SupvenD  |Suppart Vehicular Traffic -Oady | 30501088 | 88y | 231 6z foaer  [vur as | 15 | uis s | 52 07| os | oa |oas| vas | oas P42, s.“""“."[ﬁg'
SupVehA  |Suppart Vehiculer Fraific -Anmual | 3-05-010-88 | 7.48 10z | o8 pevwr  fawr g | 15 | a5 1 | 50 8 or | oa | 08 |ous| aas | oss e A stioms
WETHEHD  [ater Trocks - HouryiDaily sosotees | wos | 438 | oaa e fwr 45 | 15 | o 1074 | 58 07 | o8 | o8 |o4s| vas | oas :::n 5“,,..""“‘;1333,'
WeTrisA  [water Trucls - Annuet sosotose | 1z | 285 | 037 o fwwr s | 15 | o5 1974 | 50 &1 07 | o8 | ve |o4s| oas | oas it e wo8)
Geaders  |Graders sosot0es | 188 | ora | ope feawr  [wMT 1 | o8 | wem ars gosol 0051 | oo | 25 | 20 ] 25 ras o Table
Tranetor 7Pz, Section 13.2.4,
voneprt [ 1o30z4ge | 0.00002 | 000001 10000002 foron  eons o7 | o35 | ooss 13 | s don 1 (11706)
[Deied Molybdenum Cancantrate [AP-42, Section 13.2.4,
DTrtyCocpre [ Coon Mot oo 30302408 | 0.0000¢ | 000002  0.000003 oron  lone o74 | oas | ooss 13 | w Eronasam 1 (1176}
Diycne [Orisd Mobvbderum Concentrate | 55500000 | 0003 | o002 | do0n0z Moton s 074 | 0as | woss s2t | to et
(Coppsr Concertrate Transter (AP 42, Bection 11.24,
LT e 30300406 | 000004 | 0.00002 | 0.000000 peton  fiors o7 | o3s | voss 13 | w® Expression 1 {1408)
TrCutne  [Copper Eoncantrate Loadaut 30302408 | 0.0000 | coooz | cooooz fumon  thone o7a | oas | voss szt | 10 Expression 1 iy
FirraiPrt  |Fitered Tolings Teansfer {Protectsd)| 203-024.08 | 0.00002 | 000001 | 0000002 flbmon  frons ore | 03s | oess 13 fo1s il m:ﬁ;“
- Section 13 2.4,
Fitted || Hared Talings Teancfer 30302408 | 0000z | 000008 | ooooot fiemen  hone ore | 035 | oess 621 | 15 E;iam 1{11/08)
) — [AP42, Section 11.24, Table
Crosnp  [Primary Crshing - High Woktre | ypygoa0s | ooz | ooos | omoa fomon  frons ats 11.24:2 04rm2) and Appendx B.2
1oarosy
- [AP42, Section 1124, Tabis
Crng  foecondeny Crushing -High Molskee | 3 0000406 | oos oiz | 0os [wron ions .30 11.24.2 (0892} and Appendix 8.2
(D96}
- — [AP42, Soction 1124, Table
CrusnT  {Tersaey Orusting-KRh Mot® | aoaoaaor | oos | o2 [ oood fwmon e 0.185 11242 (08182} and 11.18.22
a0y
Section 11,19, Tabls
Screen  [Scraaning 30502002 ] 0025 | 00087 | 0.0008 feron  Jtons n.068 Trfaz.'z-a(am:; -
AP 4Z. Saction 11.24, Table
MalyDry  {Drying of High Maisture Ore 303026417 1870 | 1200 | 591 jbron  |om 0.3 11.24:2 (082 snd Appends B2
i06196)
Section A,
TiSmPrt |Material Transler (Protected) 30302408 | 00002 | 0.00007 | 0.00001 finon  eoms ora | oas | vosa 1 |« P42, 5 ,"1::“] '
Secion 12.4,
TrSoung  Meterial Transter (Unprotected) | 30302408 ] 0001 | 0006 | 000009 Bbren  [ons ora | o35 | voss s2t | 4 Erorecsies 1 111709
. Lime Produc Loading, Enclosed AP-42, Seclion 11.17, Table
LimeLd  [5ime 10501826 | 061 061 06t Doton  [ome 11.17-4 (026)
Tiscelancous Reagent Material AP 42, Sockon 1324,
Reagry  [Miccabr 30302404 | 0008 | oood | oooos Bemn  Jons o7d | oas | voss s | 1 aon 1 {11708)
toper  [{niermal Combustion Diesel Engine | 50300102 | 040 an 045 jghere  [hows 1 1 1 NSPS Emicsion Standard
intemal Combustion Diceel Engins i
KDE2 (e e zoz00102{ 020 | ovz20 | o200 fonwer  fhous 5 1 1 NSPS Emission Standard
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Table E.1 Particuiate Matter Emission Factors
Emission Factons orod, Riade Particulate Matter Emiasion Factar inputs *
Process Cods [Process Desciphion SCC Code i
P4 P,y Fldzs  |Units K (PMA) k(Wb | K (PMLs) | (17 | 0 et | M (9) W itoned | & (%] | S fmeit| P (dayesri |o (PM| & (PBLG} | m (PREsh b PR b PRl B tPaasy | w | w7 | e frima]PE
icpEy  [iemal Combuston Diesel Engine | 5 05 00102 | 0.20 020 020 {pawar  [hours 1 1 1 NSPS Emission Standard
Diesel (Distitate G} Fred Boder AP-42, Section 1.3, Tables
OFB | o0 MR 10200503 | 330 185 D40 [WADDO gat [hours 1 05 0.12 31 w136 +
Volntaily Accepted PM,
CAS Crushing Acea Scrubber nana 157 128 0.2t et hours 123 1.00 0.62 Emission Limit, PM and PM 5
Wactions of PM
Valintarly Accephed PM,,
SAS  [Stockpde Area Scrubber nane 228 258 083 b hours 127 | 1o 0.36 Ermission Limit, PM and P4,
Eractions ol PM,, smissions
Valuntarly Accepiad P,
RTS  |Resiaim Tunnel Scrubber nans 1.38 107 035 bt haurs. 127 | 100 D36 [Emisaion Limit, PM and PM 2
iractions of PM , mmi
Voluntarly Accepted P,
PCAS  |Pebble Crusher Area Scrubber none 226 1.56 068 [whr [tvours. 147 | too (X7 Emission Limit, PMt and P ¢
Fractions of PM ; emissions
[Woluntaly Accapted PMy
CC5  |Copper Concentrate Scrubbers rone 451 135 128 |iomw houws 127 | 100 0.3 Emission Limit, PM and PM 2 5
ractions of PM;; emissians
) (Vakmtarly Accepiad PM.,
CET I Scrubber ¢ nene 2: 5.2 002 e hours 101 | 100 | o5 Emisaion Limit, PM and P4y
recipAatar Itrackions of P, emissions
[Vohinbarly Accepled PH
MDG Matybcenum Dust Colectar none 0.021 0010 000z |giidect dect a1 1.00 0.15 Emission Limit. Pl and Py
Hractans of PM.,, emissions.
[Woluntarily Accepted Py
Loc Labaratory Dust Collectars none .007 0.005 06003 |oefdsct dsct 143 1.00 0.66 Emisslon Lirit, Pt and PR
fractions of PM ,; amissions
) FDEMP (07/83), p. 54-57. MRI
wingRoM  {2ns Eroion - Fun of Hine 303888 | o o1 .02 [ionacreyr facres 1 o5 | oors 25 38| 4.77 | 22 |Equation, AP42, Section 13.2.5
ok {11/05) and Twble 13.2.4-1 (11/08)
WindCvd  [Wind Erosion - Covered Stockpie 30288801 [} o L] toruscrer Jacres Assumed
Teilstrg  Jwing Erosion - Teiinge Storsge 30388801 | 0.02 051 0.002 [ton‘acreqr facres * 05 ©075 057 | 043 4.4z, Sec¥on 13.2.5 (11106}
'k = particle size multiphier, A = horizoned area of blesting surface, L = mean wind spand, M = materiel maisturs conlont, W = mean vehicle weight, 3 = surface materisl 3l content, 5 = mean M-:h specd, P = number of days per yeer with at least 0.01 inches of precipitation, & = constant based on particle size,
[b = conslant basad on particis size, u” = friction valocty, u, = Bxeshakd friction velocity, s = surface erodibiity, | = parcentage of tima the wind spesd sxcesds 12 mph, PE = T| i index
" FOEMI = Fugtive Drsl Emirsivn Factors for the Miming fnduslry
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Table E.2 Gaseous Emission Factors
Pg:j:s Process Description SCC Code Emission Factor - Pr?d. Rate Reference
co NnOy [ so, | voc | Hiso, |units Units
Blast {Blasting 3-05-020-08| &7.00 17.00 2.00 0 Q Ithons ANFOltons ANFO1AP-42 Section 13.3, Table 13.3-1 (02/80)
5X Sclvent Extraction Mixers and Setflers 4-90-001-99 1] +] 1] 9.43E-05 o IIbJ'hMt2 hours Hydrometallurgy of Copper (Control Efficiency of 66%)
EW Electrowining Tankhouse none 0 0 ¢ 0 1.57E-04 Ilbfhr-ﬂz hours Applied Envircnmental Consuitants - Report®
ICDE1 |Internal Combustion Diesel Engine 37 < kW > 75 2-02-001-02 5.0 4.4 0.0066 0.3 0 ]gfkw-hr hours NSPS Emission Standard, Complete Sulfur Conversion b
iCDE2 |Internal Combustion Diesel Engine 2255 kW > 450 | 2-02-001-02 a5 a7 0.0066 03 +] g/WHhr thours |NSPS Emission Standard, Compiete Sutfur Conversion ®
{CDE3 |Internal Combustion Diesel Engine > 560 kW 2-02-001-02 a5 6.0 0.0066 0.40 0 gkW-he haurs NSPS Emission Standard, Complete Sulfur Conversion®
DFB  |Diesel {Distillate Oil) Fired Boiler <100 MMBtu/hr 1-02-005-03| 5.00 20.00 021 0.20 0 [b/1000 gal hours AP-42, Section 1.3 Tables 1.3-1 and 1.3-3 {09/98) *
C7DT |C¥ Distribution Tank 4-03-010-19 o 4] 0 1.08E-01 a llb!hr hours. EPA Tanks Program 4.0 ©
MST |MIBC Storage Tank 4-80-899-98 0 1 Q 3.53E-03 0 Ilba‘hr hours EPA Tanks Program 4.0 °
DFSTHY |Diesel Fuel Storage Tank - Heavy Vehicles 4-02-010-19 1] a Q 1.39E-B2 1] Ilbihr hours. EPA Tanks Pragram 4.0 ©
* "peasurement of Sulfuric Acid Mist Emissions from the Cyprus Twin Buttes Copper Company Electrowinning Tankhouse” (02/93).
F 50, emissions are calculated using a sulfur content of 0.0015% for diesel fuel.
© Assumes continuous operation.

APPLIED ENVIRONMENTAL CONSULTANTS
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Table E.3 Particulate Matter Control Efficiencies
Control Code|Control Description Efﬁzit::;p{%) Efﬁg::::r;:l(% ) Reference
CAS Crushing Area Scrubber (PC-CAS) 100.0% - Assumed
SAS Steckpile Area Scrubber (PC-SAS) 100.0% - * |Assumed
RTS Reclaim Tunnel Scrubber (PC-RTS) 100.0% - Assumed
PCAS Pebble Crusher Area Scrubber (PC-PCAS) 100.0% - Assumed
CCS Copper Concentrate Scrubbers (PC-CCS1/CCS2) 100.0% - Assumed
MS/EP  [Molybdenum Scrubber {PC-MS) / Electrostatic Precipitator (PC-EP) 100.0% - Assumed
BPLSV  |Bulk Pebble Lime SiHo Bin Vent (PC-BPLBV) 100.0% 90% Vendor Specification
LSV Lime Storage Bin Vent (PC-LSBV) 100.0% 80% Vendor Specification
SMSV  |Sodium Metasilicate Storage Bin Vent (PC-SMSBV) 100.0% 90% Vendor Specification
CVs EW Cell Ventilation Scrubbers (PC-CVS) 100.0% 99% Engineering Design
MDC Molybdenum Dust Collector {(PC-MDC) 100.0% - Assumed
HaulRdU [Road Watsring N/A 80.0% Control of Open Fugitive Dust Sources (09/88) *
HaulRdWT |Road Watering - Water Trucks N/A 95.0% Control of Open Fugitive Dust Sources (09/88)
Water  |Addition of Process Water N/A 100.0% Assumed
WSpry |Water Spray at Unprotected Points N/A 82.5% Average Value of AP-42, p. 11.19.1-5 (11/95)
Wet Wet Process . N/A 100% Assumed
Clean Wet, Cleaned Ore (no fines) N/A 100% Assumed
Enclosed |[Totally Enclosed Transfer Point N/A 100% Assumed
UndrGrd |Underground Transfer Point N/A 100% Assumed
None No Poilution Controls 0.0% 0.0% Assumed
? EPA Document gives methods for calculating efficiencies - pages 5-8 to 5-14
RCC Ciass (I Permit Application f July 2010 E4 APPLIED ENVIRONMENTAL CONSULTANTS




Table £4 A | Particu

RCC Class H Permit Apptication f July 2010

unit 10 [unt Deseription Pracess Code | SCC (::m:“:ﬁ. oracrnial o|Rate Ui Emaion Pactors I i o P Brmissions ty) PMh Erissions {10y} PHas Brissions toy)
{F) P | Puw | Ph Code %] Uncontrolied | Controked | L Tt P T
Mining
MDY JDriting Dilng | 30502010 F 27640 |hotas 130 043 008 [t Mone o 18.10 18.10 603 503 112 112
MNOZ |Blasting slast  |aosoxes| F M3 bt 3z | 17068 685 [watast Hone % 5712 s7.12 270 2.70 171 17
MND3 [Loading Concentrats Ore Loadmg |303n2e08| F 27,375,000 ftons 00007 | 00003 | 000005 [ionen Hone % o0 960 as4 454 068 06s
#ND4 JLoading Leach ore Loading | 30302408| F 1025000 frons 00007 | 00003 | 000005 [Bhon tone o 84 054 0.30 0.30 0.08 008
MMOS [Loading Waste Rock Loading |30%02408| F 50,300,000 frans 00007 | 00003 | 000005 [wAen tone 0% 96 2846 1332 1232 202 202
I oot invatshitnt bt Haukngd  |30swmon1|  F seva5  fumT wm | ass oas  [orr [ Haumew | sow 521282 2128 1.330.47 12285 13295 12.39
MM |Hauking Leach Ore to Leach Pad Haubngs | 30502011 F 221 pumt 1770 455 045 [T | Haumdr | s0% 25068 587 68.47 865 6585 056
MNO8 [Hauling Westa Rock b Waste Rock Storags Area Hauiogs  |3ose20-n1|  F 2178198 JMT 1770 455 045 AT | taumow | eo% 18.272.00 192720 435108 495.20 49520 w52
MNDB Unioading Conoartrate Gre to Run of Mine Stockpie Tstng 130302408 F 2797500 [tons 000t | 00006 | 0.00005 ion tone o 163 16 077 ot o1z 012
MN10 |Unicading Laach Ore to Laach Pad Tistnp ) 30302408 F 1,825.000 [tons ooot | 00005 | 000008 [wen None o 108 108 659 651 008 0.8
Nt 11 [Undoading Wasla Rock to Wasts Rock Storage Area Trsmunp | 20302408 F 20300000 [tons o001 | 00006 | 000008 |mon Hone % ar i 2257 257 342 342
w12 |Buidazer Use Bz |3050wes| 55170 s 262 0.43 ga0 [l tone o% 7187 7787 174 11 ate 818
MH13 [Water Truck Use WoTeas  §30s0t0ke| F 143000 [wMT un 385 037 [AMT | HaukdwT | BEm 101818 50,81 261.11 13.08 .11 131
MN14 |Grader Use Graders | 30501088 F 87000 JuMT 199 o070 006 [loamT Mone % w50 569 30.35 3035 269 269
MN15 |Support Vehicle Uss supvans | 30501088 512383 |VMT .48 162 018 Mt | Haukdy | sow 191726 18173 an264 4926 w5 493
Primary Crushing, Conveying, Coarse Ore Storage, and Reclaim Conveying
PCHM |Wind Erosion ofthe Run of Mine Stockpie WindROM 303-8688-01 F 5 acras o2 o011 0.02  [ionfacre-yr Hone % 543 5.43 272 272 oAt AL
pCo2 m}m‘;‘m&ﬂﬂgﬁ””w {H-CDp} rom Trstlp | 30302408 F 27375000 ftons 2.001 00005 | 000008 |ton wspy | B25% 1627 285 7869 135 116 0.20
PCO3 [Primary Crusher (PCr) crahp  |30200405) wF | 27375000 fons 0.02 0008 | 0003 |hton cas | 100.0% 27375 o 123.19 0 4108 °
PCO4 mg’:f"“"" (PC1) &3 Crusher Gicharge Hoppet Trstnet | soao2a08| wnE | 27375000 frons voocz | 600007 | 000001 [baoe Enclosed | 100% 213 o 1.04 o 0.15 o
PCOS g‘:"_"r'(gzg‘]"" Hopper (H-CDs} ta Crusher Discharge TisnPt [ 30302408 wE | 27375000 [toms voos2 | 000007 | 000001 [moe cas 100% 212 o 191 0 015 0
PCOg gm;ﬂ;’g Fasder (F-CD} to Stockpdo Feed Trstnen  jaosgeacs| wF | 27375000 [tons o000z | 000007 | 0.00001 |tton cas | 1oom a1 o 10 ] .15 o
PCo7 CW:;:,"_:.:J""""" {CY-SF} Lo Stackqie Tripper TismPrn | 30a02008| NF | 27375000 frons 00002 | 000007 | 0.00001 fiokon 5AS 100% 213 0 101 ° 015 °
Peos g“’:‘m"’" Conveyor (GY-ST}to Cavered Coerse TreinPt |30302408| F 27375000 hons o000z | 0oooo7 § 000001 [won 545 100% 213 0 1.01 0 8.15 0
PCOZ [Wind Erosion of the Cosrse Ove Stockpile WindCvd 30386801 F 5 acres 0 o ] torvacra—yr | Enclosed 100% Q o 1] [+ L] a
PC1D [Coame Ore Stockpie ko Rectaim Feeders (F-R1RA} TisiPa | 303zecs| wF | 27375000 ftons voosz | c.o00007 | 00000t [mon UndrGrd | 100% 243 0 10 o 0.1s o
PC1t {Raciim Feedars (F-R1/R4) ko Reciaim Conveyor ICV-R] TitnPrt | 30302408| NF | 27376000 |tome 00002 | 000007 | 0.00001 [bAnn RTS 100% 213 o 1.01 o 0.1 ]
P12 F;ﬁ%“’"’”"cvﬁ & SAG Mk Fead Cormvayor TstoPr | 10302408 wE 27.375000 [tans 20002 | ©o00007 | o001 [t PCAS | 100% 213 0 1m 0 515 0
pCia :::;:f{"c";fg;‘:; 3 [CY-Pb3) to SAS Mik Fead TismPt | 30342408|  WF 6979913 |tons ooonz | 000007 | 000001 [ion Pcas | too% 054 0 026 by 0.04 o
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Table E.d A 1P Emissi
) Non-Fug. Annual Emission Factors Controt | Piekup or PM Emissions ipy} FM,, Emissians {ipy) Pt Emissions {tpy}
Uit ID [Unit Descnptian Frocess Code sCC [WF} ¥ Fug. | Production R R EF Units (Contralf ER,
Ity o n Ralsy P PMyg PM Code %} [l C L C L [
PC14 |SAG MA Fans Conveyor (CV-SKIF) I SAG Wil (M-SAGH Trsmen | 30302408 MF | 34382712 [tons o002 | oseoo7 | cooost [iaon water | 100% 268 0 127 o 018 o
Miling
W01 [SAG Wik MBAG) Crusts | 30302408 WF 34392713 flons 008 002 0.015  fbRon Wt 1o0% as9 2 [ M3 o 257.95 b
MO2 [SAG MiK{M-SAGHta Tromme Screen (Sh-T) Tisoert | 30s02408] WF | 34202713 froms ooooz | comoo7 | 0.06001 [omen Enclosed |  100% 268 o 127 0 0.19 o
MD3 [Trammel Scresn (Sn-T Screan  P30502002] W | 34202713 fons 0025 | o0ooe7 | 00006 |isan Wet +00% 42001 o 14361 o w11 0
M4 [Tramemel Scorean (ST} to Pebble Conweyor Ma. 1 {CY-Pb1) TremPn | 30302408 NF 7300034 ftons 00002 | 000007 f 0.00001 [toon Clean | 100% 057 0 027 [ 0.04 o
Pebble Comvayor Ho. Sores
mos fie n-P:MO 1 Ho. 1{CY-Pb1}to Peblile Wash Scrasn TrstnPA | 30302408 W 7208034 |tons oooaz | voooer | 0.00001 |won clean | 100% 057 ° 07 o 204 o
W06 |Pebble Wash Scresn (Sn-Ptw) Screan | 30502002  wF 7308034 |toms 0025 | ooos7 | 0.0006 |iomon wel 100% 9138 2 an7e 0 215 0
MO7  |Pebble Wash Scresn (Sn-PbW] to Pebbls Gonveyor No. 2 TSPt | 30aozavs] wF 5976913 [ions 00002 | 000007 | 0.00001 |ion chan | 100w .54 o 0.26 0 .04 o
Moe ﬁ;_’s";;g"s’;""” Mo, 2{CV-Pb2) o BAG Oversize Surge 8in | popny | 30302408]  WF 5079813 Jlons o000z | o00007 | 0.00001 mon Peas | 100w 054 o 0.26 o 004 0
Mos g:f“?'t:'_‘;'c}s‘“” Bin {8-SAGOS 1o Pebble Crusher TstnPt | 30302408  NF 8,979913 [tons coooz | c00007 § 000001 [ron peas | 100w 054 0 026 2 004 0
M10 |Pabible Crusher Feeder {F-POC] ko Pebble Grusher (FbC) Trswprt | 30502608  NE 6579013 [ions o000z | ovoovor | uoooet |ieaon Enclsed | 100% 654 0 026 o 0.04 o
W11 [Pebble Crusher (PG) CrushT | 30302407  WF 6970013 [wos 0.08 0.0z 0004 Jibnon pcas | 100% 208.40 o €080 o 1293 0
M12  |Pebble Crusher [PbC] to Pebbls Conweyor No. 3 {CV-Ph3) TiStPrt | 30302408 KF 5976013 [lone coo02 | 000607 | 0.00061 Jiaon PCAS | 100% 054 o 026 0 0.04 °
[Copper snd
Copper Concentrate Fiters [FI-CC1/CC4A) to Copper
ccpot (kP Canca o TiCuCncPt | 303024.08]  NF 435200 Jtoms 000004 | oooopz | 0.000008 [lenon Enclosed | 100% 0.008 0 .00 0 o.0007 o
Copper Concentrate Comeyor [CY-CCto Copper a7 o
cnog [SoPPar Concanimls Comarre TroucnePrt | 20302408  F 435200  fons co0004 | 000002 § 0.000003 {Ibron ces 100% 0.008 ° .004 o .00
CCDO3 [Wand Ergsion of Coppar Concentrate Loadout Stackpile WindCwd 3-03-888-01 F 147 acres o 0 o tonjecreyr | Enclosed 100% '] 0 b o L1} 1]
cobis |CoRPer Concentrate Loadaut Slockpils ta Shipmant Truck TrcucnePn | 303o2408|  F 435200 tons 000004 | 0.06002 | 0.000003 [iaton ccs 100% 0.008 [ 0.004 o 0.0007 o
vis Front End Loaders
g and
WD M“”“*"””§mw'““CiF"“ (FHMC) fa Molybdenum ToAhCnePn | 3.03.02408]  NF 8000 [lons 000002 | 0.0ooo1 | noooogz fven Enclased | 100% ©.00007 0 5.00003 o 0.000005 0
MDOZ {Molybdenum Concanirate Dryet MokDry | 30302411] N 6000 Jtons 18.70 12.00 591 uton wser 100w 58,0 ° 36.00 0 1.3 0
Matybdenum Concerdrate Dryer [D-MC) to Molybdenum 0.000000 0
MDD L i 1o o1 DTMyCncPrt | 303.02408|  WF 5000 fioms c00004 | 000002 | 0000003 fluten woc 100% 0.0001 o ©.00006 2 1
MDA [ e ety )t Malybdonum DTycne | 30302408  NF 8000 ftons 00003 | ootz | cooooz Jeen Mome [ 0% com 0.001 0.0005 0.0005 0.00007 0.00007
Molybdenum Concentrate Hopper (H-MC| ko Molybdenum 000009 0
Moos [¥ Coeror (G OTMhChoPrt | 30502608 1 €000 Jions 0.00004 | 000002 § 0.000000 [ibiton Enclosad | 100% 2.0001 0 0.00006 [ .
Molybdenum Concentrate Conveyor [CV-C] to
MDD | e Packagmy araouin S otom P51 DTrMyChe | 30302408  wF 60 [ons 00003 | sooe2 | 00000z [edon woc | oo 0.001 [ 2,000 ° 0.00007 0
Tailings Cewatering and Placement
TOSO1 [Tailings Fitters (FETH/T14] to Taings Bakt Fasders (F-TaT44) | FitTaapn  {300.00008] W | 32812400 frons 200002 | ooocot | oooooez [maon Enchsed | 100% 041 0 o 0 .03 ]
TDS02 TM:”:‘”{ES:’;":"""‘ (F-T1/T14] to Fixed Taikngs Corweyar FuTatpt | 20302908 wF 33,812,300 Jtone 000062 | 000001 | c.omonoz {msen Encosse ] 100% 0.41 o 020 o 008 [
Fixed Tailings Comveyer Na. 1 {CV-F1} o Fixed Tailngs. e
L] ey o FiTaiPet | 30s02408|  NF 33812400 [tons 000002 | ©.60001 4 8.000002 libAon Enclosed | 100% 0.41 o 020 o .03 [
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Table E.£ A I P il
Uni 10 |Unt Deseription Process Code | ScC ::;ﬁu&._ pro wn e R Liits Emission Factors iEF Units C‘C‘jud"‘":' Coarcr M Emissions 1) Phho Ermissions o} Pitas Bmicsions 1t5y)
iF} PM Fdy P 1%} Uncontrofied Controkad L [ L [
TDSD4 ;:;::‘g‘ :m;; No. 2 (C¥-F2} to Fixed Tailngs Fataiert | 30soz408|  KF | 30812400 oms 000002 | 000001 | D.000002 [IAon Nane [ 041 o1 v20 020 203 0.03
o308 ;:'n:.:f'("g:i:';"““" Ho. 3 {CV-F3) to Relocatable FataiPrt  |30302¢08f £ | 33812400 [mew v.oooo2 | D.oocor | o.oooeoz [basn Nane o LY 041 0.20 020 0.03 003
oS08 Conveyor [CV-R1} o Shitable Comveyor (CV-813 | FuTawn | 30302408 33812400 [tons 000002 | 000001 | 0.000002 [ftan None 0% oAl 0.1 0.20 0.20 vo3 003
Toso7 fgm;’“““’“ (C¥-81) ta Balt Wagan Convayor FTed | 20300u08| F 33812400 Jrons o002 | noooos | 000001 [men Nane 0% 318 118 14 148 623 023
oS08 aﬁ‘ﬂ:‘m&&‘zﬁr’ ta Sproades Crawder Fatal | 30302408 F 3812400 [toms 00002 | poooon | 000001 [baea Hone % 396 a1e 14 148 0.23 02
Tos08 ss;’:::’ Crandor Mounted Corveyor ICV-5P1) to Taflings Fatel | 3032408| F 33,812,400 [tome oooc2 | 000000 | 000001 [ton Hons % 315 218 148 148 023 0.23
D510 |Wnd Erosion af Taibngs Storags Tatsrg | :0ee801| F 1500 [acres n.02 Y 0002 [tontacreyr | Hone o 302 023 15.11 15.11 227 227
Fuel Burning Equipment
Fan1 [Dieset mning Hot Watar HWG ofe | 1azv0s03| we aze0  |hours 330 185 040 [wrioongal| Mane 0% 083 083 0z 032 ooe o0e
60 [MMBtah
FROZ |Thickener Area (TEGH ©bEa  fzazootae| ME 500 froun 0.20 020 020 [onacr Nane 1 ot o1 on X on ot
1000 few
803 {PLS Pond Ares Emergency Generatar (PEG) WDES | 20200102] WF s00  Jhours 020 020 020 [gmnan Hane % o 211 o 0.1t o1t ot
toon  |ew
FBOA |Main Subsiation Emergancy Generstor {MEG) KcoEd | 20200102f NF s00  [hous 020 020 020  lgiwr None o% 0.08 o8 0.08 008 008 008
e fow
FBOS |Administration Bulkding {AEG) coes  |2o000102| wF 500 [hows 0.20 0.20 020 JonWw tdane o% .08 .06 0.08 o.08 .08 008
e [
Faos soning Bulkling (EWEG) ©oE1  |2ozo0r0z| N 500 [hours 0.40 040 040 [onwwhr Nane o% 0.0t 0.01 0.01 oot oot o0
s few
FBU7 |Primary Crusher Fire Water Pume [PCPWP) coEz  fzoeootez| wE 500 |houns 0.20 0z 020 [omwnr Nore o% 0.08 oo 0.03 oo 0.3 203
400 hp
FBOB [SI/EW Fire Water Pump (SXFWP] Koe2  |2o000102f wE 500 [hours 020 0.20 020 fpridNer tons "% 003 003 om .03 0.3 0.0
4o e
Miscellaneoss Sources
wsot ;rs’fa";':" of Buk Pebble Lime to the Buk Pebiie Lime Sl umeLs | 3osomae| wF 7800 |loms o.81 081 061 [inon BRLSY | BO% 1153 115 1153 1.5 15 1.15
sz x‘g::ﬂmg:‘:ﬁg” o Bulk Pebble Lims Sika ReagTr | 3-0302404[ WF WM s 0.008 cooa | 00008 [mren Enclased |  100% .18 o 007 o .01 [
Moy [SufPebble ms'?’wsmf""“”"c““s”“ e ReagTe | 30302408 wF 7e0n  frone ooos | aooa | oooos [maon Nane o% o8 0.16 eor 007 001 0.0
WS04 [Transter of Lime o the Lime Starage Bif {B-L) Umetd | s05-01828| wF 18000 o 081 081 08t [non Lsv 0% 576 .58 5.7 0.58 576 058
Ms05 ;:;':’;?ﬂ"'{‘:i‘”m Metas#icats to the Sodium Metaskicala Resglt | 30302404 NF 3000 [ioes 0.008 0004 | 00006 [won sMsy | so% 201 0.001 0.006 1.0008 o008 2.00008
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Table E.4 Annual Particulate Emissions
Unit D |ura Descrption Process Cods scc 1&5?1 M:;::; Rate Unes Emission Factors F Lnits rg:;m. :;::;vg;_ P Emissions fipy} PM,; Emissians {ipy] PM ; Emissions (tpy}
IF) 2] PMyo PMzs L4 %) [l C 1 1 Cantrofied
MS06 ;:ﬁ';;: "[’:;:':?;"’"‘5“""“““ Fleecutart ReagTr  §3.0302404[ NF 1100 Jtons 0.008 0004 | 00006 fibon Hone 0% .00 0.005 .002 002 o.0003 0.0003
WSAT [Transfer of Guar from Bags to Guar Fesder |F-Gu) ReagTr 30302404 NF 150 jtons 0.b08 0.004 0.0006  Hbfon Hone 0% 0.0006 0.0006 0.0003 0.0003 0.00004 0.00004
w308 ;m;:iﬁ:‘::’u:‘:h* Sultate fram Bags to Gobak ReagTr  |30302¢004| nF 5 ions 0.008 0004 | 0DO00E [BAoe None % 0.00002 0.00002 0.00001 0.00001 0.000002 0.000002
Parii Matter Poll Centrol with Limits
PCLO1 [Crushing Area Scrubber (PC-CAS) cas none NF 8760  |bours 157 128 o0&t [wmr None 0% 680 &80 581 56t a5 353
PCLD2 [Stockpie Area Senbber (PC-SAS) SAS none NF 8750 [hours 328 258 083 [ Hane 0% 1441 1441 1124 134 408 .08
PCLD3 |Rectaim Tunne) Scrubber (PCRTS) RTS none NF 9760 |hours 18 107 03g [l Hooe o 595 595 468 459 189 168
PCLD4 | Pabbda Crusher Area Scrubber (PC-PCAS) PCAS none NF 8780 fhours 220 155 089 [ tone 0% 10.04 10.04 683 683 a0 201
PELOS [Copper Concentrate Scrubber 1 (PC-GES1) ces none NF 0760 [hours 451 355 128 [iome Hane % 18.75 18.75 1555 15.55 560 560
PCLO6 [Copper Concantrate Scoubber 2 (PC-CCS2) cCs none NF 6,750 hours. 4.51 155 128 libmr Haone 0% 19.75 18.75 1555 1558 5.60 560
PCLO7 :;;"""“”’“ Sorubber (PCS) / Electiostatic Precipislor (PCE  ygiep none NF 0780 jhours n.02 .02 002 b None o% 008 aos .08 008 ace 0.08
PCLDS [Motybdenum Dust Colectar (PC-MDC) MDC none WF | es3ser2rs fdsct ooz 0010 oo02  lgrdect None o% 0.99 099 a7 047 007 0.07
PCLO® [Labaratory Dust Coflector 1 (PG-L1) oc none wF | 2.004.876,784 Jascr 0.007 0.005 0005 Jgridsct None % 148 1.48 108 104 068 058
PCL10 |Laboratory Dust Cotlector 2 {PE-L2) we none NF | 2,004,876,784 |ascl 0.007 0,005 0003 Jgridset None o% 148 148 104 104 ass 0.8
PCL11 |Laboratory Dust Callector 3 (PC-L3) oc none N | 2904870788 [osct 0.007 0.005 0003 [gridset Nane % 148 148 108 .04 .86 b.68
Totel Embssions From Non-Fugithee Sources: 2,050.11 a5r 24824 5502 »rM .02
Tatal Emissions From Fugitive Sources: 20,070.04 309434 726284 sa200 3598 2348
Total Emissions: 2.120.75 348003 11118 08.02 112333 12151
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Table E.5 Maximum Daily Particulate Emissions
Unit 10 una Description Process Cade | SCC :#;:?l:. Dty reductortRete rits Ermietion Factors Fow | oMo e PH Erisions () Pl Erpisions (o Pas Enssslons tpd)
i€} | Puy T ews Code [Tow | | © ' [ « ] _Controtes
[ Mining
MNO1 {Driling Driing | %0s020-10{ F 160 jhotes 130 043 noe  [ibmole Hane o .10 0.10 00 003 0.008 0.006
w02 [Blasting Blast  jaosoonos| £ 2 btasts 32026 | 17060 | e85 |meviast Nane % 033 033 a1 0.7 001 ool
N3 [Loading Concenirats Ore Leading | 30302408 F %0000 frons 00007 | 00003 | 000005 [en Nans o% .08 008 0.1 001 c.002 o002
MND4 |Loading Leach Ore Loading 3-03-024-06 F 6000 |tons 0.0007 c0003 | 000005 [von Mons. 0% 0.002 0.002 0.001 o.00t 0.0002 0.0002
MNDS |Loading Waste Rock Loadng | 30002408 F 264000 [tone 00007 | 00003 | 0.00005 |whon Mone % e o.08 oee .04 0.007 0.007
MNDS :::;’ Framcarite e Crusher Dump Hauingto | 3050201 F 1837 [wmr 2125 548 oss  [bAMT | Haukdu | sow 2058 208 528 053 053 005
MNO? [Haliling Laach Gre to Leach Pad HagHD | sose01|  F 8 et 2125 545 055 JovMT | Haumeu | 90w 102 010 0% .03 0.03 0.003
MNOS |Hading Waste Rock ko Wasts Rock Storage Area HukngHD | 305000.11] £ EXTTINN V¥ 125 546 055 TRVMT | Haursu | eow 76,07 .84 1956 145 185 0.195
WND9 [Unloading Concentrate Ore 1o Run of Mine Stockpils Trstinp | 30302408 F 50000 frors oon1 | cooos | 0.00008 [waen None % 005 oos a0 003 0.004 0.004
MN10 |Unibading Leach Gre to Leach Pad Tstunp | 203-02408|  F 6000 fions coot | cooos | 000008 [iben Nane o% 0.004 0.004 602 0.002 ©.0002 0.0003
MH11 Unioeding Waste Rock ko Wasls Rock Storage Anea TeSinkInp 30302408 F 264,000  |toas 0.001 0.0006 0.00005 |Rfcn Mone 0% 016 0.16 0.07 o007 o.m om
MN12 [Bubdazer Use B | 30sot0es| P [ETR 202 04 030 [loAw Hane o 0.21 021 o 003 0.0z o2
MK Water Truck Use WTrsHD | 30501088)  F 470 |vmr 17.06 438 044 [BAVMT | HakawT| 5% ) 020 108 005 .10 0.005
MH14 [Grader Use Gmders  {30501008] F 28 fwwr 198 010 006 [mamT None o% 024 024 0.08 0.08 0.007 .007
MN15 [Support Viehicle Use supvetD [a0so10e8| F 1405 T 208 21 023 JovMT | Haukou | 0w &1 053 162 016 015 ooz
Primary Crushing, Conveying, Coarse Ore Stcrage, and Reclalm Conveying

PCT1 |Wind Erasion af the Run of Mine Stockple WidRoM | 303-68801| F 2 facres 021 011 002 fonmcreyr | MNane % o o0 soo7 0.007 0.001 o.001
[ :m:::mf;::‘s':m”“w {H-CORg} from Trstwinp | 30300408 F 186,800  ftons ooms | opooe | oooose Jmsen wspy | s25% o0 002 005 0008 0.007 2001
PCO3 [Primacy Crusher (PC) custP | 3geo2eos| wF 166,800 |tons 002 0.008 0003 [iron cas 100% 187 8 ors ] 025 o
PCO4 [Pm}c"“"" {PCrite Crushet Discharge Hopper TSP | 30302s0e| wF 166,000  [tons nooo2 | oococ? | £.00001 Beton Enclosed | 100% om 0 0.006 0 n.000% 0
PCOS m’!m;‘” Hopper (H-CDa} o Crusher Dischaige TSPt |sosozecs| wF 185,800 [ton 00002z | 200007 | 0.00001 [mon cas 100% 00t o 0,006 0 £.0008 0
P06 ?:«"&?m?? Foster (F-CD) ko Stockpie Faed Tt | sos0ze0n] wF 186,800 Jtoe 00002 | 000007 | 0.00001 [baon cas 100% oo o 2,008 0 0.0008 [
o7 m’:&";‘;’""" (CV-SF) lo Stockpile Trippar TSPt { 303024080 NP 168800  |ions o000z | ooooo7 | 0.0000t [on sAS 100% vt ] 0.008 0 0.0008 0
PCoB m"”" Cotveyor (CY-5T) to Covered Coarse Tistnet | 30302408| F 166500 Jioms 00002 | 00007 | 0.00001 [ben 8AS 00% oot o ©.006 o 0.0008 o
PCOS [Wing Erasion of the Goarsa Ore Stockple windcvd | 303ses01| F 5 acres ° [ 0 [oniacresr | Enclosed | 100% o ° ] ° [ o
PC10 [Coarse Ors Stockpile to Reckim Fenders (F-R 14| TsPn | 0302408  wF 166800 frons 00002 | 0.00007 | 0.00001 [ian UndrGad | t00% oot ] 0.008 o ©.0008 o
PCH [Rectaim Feedars (F-R 1R4)] b Reclalm Conveyor (CY-R) TeomPrt | 3o3c2408| wF 106800 tors 00002 | 0.00007 | 0.00601 fiaon RTS 100% 0.01 o 0.006 o 0.0009 o
pe12 {Rcm;""""“' (C¥-R] to SAG Mifl Feed Comveyor TsmPt | 30aozecn|  wF 185,800 [tons coooz | ooooo? | o.00031 Jlmun Pcas | 100w 0.01 ] 0.006 o 0.0009 o
P13 :‘:m‘;::g‘“';’;' 3 (CV-PB3] to SAG MMl Faed Trsmpt | 303q2408| NP 2508 flons cosoz | 000007 | 0.0000% [lon pcAs | 0w 0.003 ° o002 0 0.0002 ]
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Table E.5 Maximum Dally Particulate Emisslons
Mon-Fug. " Emission Factors Pick-up ar PM Emissions (tpd Py Emessions {] PM; 5 Emissions (tpd!
Unit 1D | Unit Gescription Process Code scC |(MFiIFug. sty R Rate Units EF Units Contral |t e {pd) 'Wyq Emissions {tpd} ] (Epcs
iF) e PM My M, Code % | < i C L Controfied
PC14 |SAG Will Fead Conveyor (CV-SMF ) o SAG Mill (M-SAG) TrstPt | 30302408  NF 208432 [tons coosz | 00007 | 000001 [ooe water | 100% 202 o 0.008 0 .00 0
Hilling
MoT [SAG MK M-SAGH Cushs | 20302408 we 208432 foms 005 202 0015 {ifton Wat 100% 524 o 208 0 157 0
MD2 [SAG Mil{M-SAG) I Trommel Screen (Sn-T} TsmPa | 303.02008)  WF 200432 ione voonz | 000007 | 0.00001 fibAon Enclosed | 100% o0z o 0.008 o o001 9
M03 [Fromemet Screen (Sn-T) Screen | 3o5020.02| NF o432 oms uozs | 00087 | 0006 feon Wt 100% 262 0 Y o 008 0
MDA [Trommet Scraen (Sn-T) to Pebble Camveyor No. 1 {CV-PR1) TismPt | 30302408 NF 426 [ions 00002 | 000007 | 0.00001 pbace Cloan | too% 0003 0 0.002 0 0.0002 o
MO5 :’s’:;';:ﬂ”“"’ ar Mo, 1 [CY-Pb1} 8o Pebitia Wath Screen TistnPA | 30302408  NF 44426 Jions 00002 § 000007 | 000001 |mave Chen | 100% 0.003 o 0.002 Iy 0.0002 0
406 [Pebbla Wash Scresn (Sn-Phw) Seren | 30502002 mF 44426 ftons oms | oo0oe7 | 60006 {ihon wat 100% 056 ¢ ats o 001 0
M07  [Pebble Wash Screan (Sn-Phi] to Pebble Conveyor No. 2 TsmPr | 30302408  wE 42508 ftons opooz | 0.00007 | 000001 [hon Chan | 100w u.003 i o002 o 0.0002 o
MoB m’r"” Mo. 2{CV-Pb2}to SAG Oversize Surge 8in | pegupy | 30302408 W 2508 ftoms 0000z | £.00007 | 000001 [mdon PCAS | 100% 0.003 0 0.002 0 0.0002 3
w0p iml?c:s“m Bin (B-SAGOS) 1o Pebble Grusher TestPrt | 30802408 | wF 42508 fiors 00002 | ooooor | o000t fevion pcas | 1o0% 2.003 0 0002 2 0002 )
10 {Pebble Crushar Fesdar {F-POC] to Pebble Giusher [P5C) framen | 30002408|  NF 42508 jtons o002 | 0.00007 | 0.00001 Jeion Enclosed | 100% 0.003 [ 0002 o 06002 o
M11 |Pebbla Crusher {PbC) CrushT 30302407 NF 42,508 fons .08 0.02 0.004 Ibftan PCAS 100% 128 o o443 \] 0.08 0
M12 |Pebbis Crusher (PEC) to Pebhle Convayor No. 3 {CV-Pb3) Trsmprt | 3-03-02608)  NF 2508 Jtons ooos2 | 000007 | 0.00001 {ibon pcas | 100w 0.003 ° 0.002 0 c.0002 0
Copper C and
Doy |CUPRer Concantrate Filters (FLCCCC4) ta Copper TrGuCnoPrt | 30302408 | MF 3312 jtans ooooo4 | 00000z | 0.000003 Iton Encloned |  100% ©.00007 0 000003 0 0.000005 o
Concanirale Comveyor ([CY-CC}
CC002 | e e TrCuChePrt | 30302408 3312 ftons ooo004 | 0.00002 | 0.000003 Jioaon ces | 0% o.00007 o 0.00003 ° 0.000005 0
CCD03 (Wind Ergsion of Copper Concentrate Loadout Slockpile WAneOwd 3-03-§88-01 ¥ 117 acres L] a 0 terdacrey | Enclosed 100% ] L] -] ] a o
Cepigs {SoPper Concentsets Landout Stockpe to Shipment Tuck TICuGnePA | 3.03g2408| 3312 [tons ooooo4 | 000002 | 0.000003 jbon ccs 100% 2.00007 0 0.00003 0 0.000605 0
via Front End Loaders
and
mpos M ’“""‘“"‘mm"“‘"f""' {FMC) to Matybrznum TMyCacPrt | 30302408 e 456 ftons o000z | 0.00001 | 0.000002 [Ibon Enclossd | 100% | o.0000006 o 0.0000003 o £.00000004 o
w002 ¢ Dryer MoyDry | 30scae1t]  wE 456 frons 18.70 1200 581 |ion wsEP | too D45 o oz7 0 013 2
Mpo3 |* i Dryer {D-MC ko Molybdenum DTMCncPn | 30302408 nF 456 Jrons 000004 | 000002 | 0.800003 [bAce woc | 100w | cooooer ° ©.0000005 ] 2.00000007 ]
D04 | ,."""'”"‘“"‘:;':‘;""[H_M’“g:'“' {B-HC) to Molbdenum OTwancne | 30s-02e08] N 456 frons nooo3 | coooz | 000002 [moa Nane o% 0.000008 0.000008 0.000004 0.000004 0.0000005 0.0000005
mpos | Hopper (HMC) o Molybdenum | pryapencpn | 30002408]  wF 456 ftons oooond | 0.00002 | 0000003 |mase Enclosed | 100% | 0.000001 o 0.0000005 0 0.00000007 U
Conveyor ([CV-MC)
[+ Canveyor [CW-MC} ko 5 [
MD06 B Ve Seatom AR DTMcre | 30302408|  WF 456 [tons 00003 | ooooz | cocooz [ion woc | 100w | o.000008 o 0.000004 a 0.000000
Taings Dewatering and Placement
TOS04 | Talings Fitors (FLT1/T14) 1o Tadings Bek Fonders (F-T1/T14)]  FiNTaiPrt | 30302408  wF 257328 [tons 00000z | 0.0000% | 0.000002 fbon Enclosed |  100% 0.003 o o.00t o 0.0002 ]
TosS02 :,:iiqg(;;_'::;“"’" (F-TUT14) to Foved Tailings Conveyor FiNTalPn | 303.02408] WF 257,328 [tons 00000z | 0.00001 | £.000002 |lon Enclosed | 100% 0.003 ° 0.001 o 0.0002 0
TOso) |Fixed Talings Canveyor No. 1 (CV-F1) 1o Fied Taikngs FNTaiPe | 30302408  NF 257328 [tons ocoooz | 000601 | 0.000002 [bton Enclosed | 100% 0.002 o 0.001 o 0.0002 0
[Conveyor Na. 2 [CY-F2)
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Table E.5 Maximum Daily Particulate Emissions
Uni 15 [Unit Dassiption process Cade | scc {:;‘I‘;ﬁ Daily pras 0 ate Links Emission Factars e o m| mr; PM Emissions {ipd) PH,, Emissions () PM Emissions {tpd]
i) P PMyy P, %] \ Fol [] Controflad Uncontroled Controled
TD504 ;::;:':‘f E‘!’g‘;’;;"‘ 2{C¥-F2} o Foced Tadings FitTadert | 303.02408| ¢ 257928 Jons 000002 [ 0.00001 | 0.000002 o Nona 0% 0.003 0.002 0.001 0.001 0.0002 0.0002
ToS05 Eﬂ”:;:::‘;‘g:f;';"’""' Ho. 3{CV-F3) to Reiocalatie FaTalPr | 303.00608] F 257328 [rons onoooz | 0.00001 | 0.600002 toiten Nons ox% 002 0.003 oot 0.001 n.o002 0002
TS5 { Relocalable Conveyor {CV-R1) ta Shitable Conveyor (CV-S1) [ FNTalert | 30302408f & 257320 [rone ooo002 | 00001 | 0.000002 [ibtan Hona o% o.003 5.003 0.001 0.001 s.0002 a.0002
TDS07 | e o ror (C¥-E1: o Bl Wogon Camvayor FiTal | 30302408 F 257328 [fone voorz | ooooos | ooovot [maon Nane 0% ooz Y 2.0 o001 0.002 2002
Tbsos wm?mi'mg‘f:‘”’ o Spreader Crasder Pt |30302008] F 62328 Joms 00002 | 0.00000 | 0.00001 o Nane % 002 0.2 o1 0.01 v.0z 0.002
Tson {Chrater Cravier Mounted Conveyor (CV-51)to Taings FaTal | 30002408 £ 257328 [tone 00002 | ooocos | 000001 [iaon None | 0% ooz ooz oo 2.01 0.002 o.on2
TOE10 |Wind Erasion of Tadings Storage TaiSkpg 3-03-988-01 F 1,500 acres 0.02 Q.01 0002  [tanfacreyr Hone % 008 n.er oot o004 0.006 0,006
Fuel Burring Equipment
7801 |Diesa) ing Hot Water o) ofe 1az00503|  ne 24 fhouns 230 185 040 |br1ooogal|  None o% 0.002 o.002 ©.0000 0.0008 c.0002 c.0002
60 [MMBIutr
FBOZ [Thickener Area (TEG) KCOE3  |20200102] nE 24 fhouns 0.20 8.20 020 lghewdr teone o 0.005 o.005 0.005 cons 0.005 2005
1000 i
FB03 |PLS Pand Area Emergency Genersior (PEG) KDEx | 2ozo0t0z| NF 2 hours 0.20 020 020 g Fone o 0.005 2.005 ©.005 0.005 0.005 0.005
1000w
FBO4 [Mein 3 MED) coes  {2c2om02| W 2% |houre 020 020 020 (AW None o% 0.004 0.004 0.004 c.004 0.004 0.004
750w
7805 [Admini Buikding (AEG) kpEr  |2a000t02| we 24 [hours 020 0.20 020 |ghwh Nane ™ 6.004 0.004 2004 0,004 004 o004
ey
FB06 {Electrowinning Buikding (EWEG) KOE{  |20200102| NE 24 fhoun 40 040 040 g None % 0.0005 ©.0005 0.0005 c.0005 0.0005 0.0005
0 few
FBOT [Primary Crushe Fire Walsr Pump (PCFWE) coez  |zozonta2| W 2 |howes 0.20 020 020 fgein Hone o% 0.002 0.002 0.002 o.002 0.002 0.002
400 hp
FEOB |SW/EW Firs Water Pump (SXFWP} KcoEz | 20000002] oF 4 jhoun 020 020 020 |onwcr Hane % 0.002 0.002 0.002 s.002 0.002 0.002
aw  |ne
Mizcelansous Sources
wse :;“Ptl' of Euk Pebble Lime to the Bulk Pebble Lime Sk Umeld | 30501628| NF 12427 Jlons 061 o8t 061 |iston ey | sow 004 0.004 o 0.004 0.04 004
wse2 :ﬁ:ﬁw'g:a‘:?"' 2 8ulk Pebole Lime S4o ResgTr | 2-00028.04| ¢ 2427 fom .08 co0s | 00008 [maon Enchosed | 100% 0.0005 0 o002 0 2.0000¢ 0
WS :‘:Ft:b:mmﬁxj?;pfch“pm ta SAG ResgTe | 30302404f WF 12427 bons o008 0004 | 00008 [won Nane o 2.0005 0.6005 0.0002 09002 0.00004 0.00004
M504 [Tramster of Lime o the Lime Storage Bin (Bt} Umeld | 3oso1628| wF 6214 [wom 261 081 081 [inen Lsv 0% oz 0.002 (13 .00 0 0.002
Ws05 ;:x’;ﬁw} Scats to the Sodium ResgTr | 30302404 N 988 |ore 0.008 0.004 0.0006  [tbton sMsY 00% £.00004 0.000004 0.00002 0.000002 0.000003 0.0000003
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Table E.5 M: Dally Par Emissl
Linit 1D Uit Description PrcessCode | 5oz |yt Fup |2 Productomt aate nits Srinsion Fartrs EFunis | Soneot o P Emsvions toc) FMuw Ermicsions fipet PMas Ermissians tad)
(£ PM Py P, & (%) [ [ L C L Conirofted
M506 ;zg’;{nm;g“"‘ Supersacks ta Flocculant RemgTr  |30302404| NF sz Juns cooe | oovs | 00006 dbron Nane o% £.00001 0.00001 0.000007 0.000007 0.000001 ¢.000001
MS07 [Transfer of Guar from Bags to Guar Fesdet {F-Gu] ReagTr | 30302404 wF 549 |tom cooe | o004 [ 00006 [iton Nane o% 0.000002 0.000002 0.000001 0.000001 00000001 | £.0000001
08 | oy OuMale lom Bage fo Cobah ResgTr  |agaoo4ce| w¢ nez  [ions o008 | 0004 | 00006 [oen Mene | ox | o 0 o o o o
Particulate Matter Paliution Control Equipmant with Emission Limits
PCLOT [Crushing Area Scrubber (PC-CAS) cas none wF 7] hours 157 1.28 081 [l None 0% o0z 002 a2 .02 o0t o.01
PCLOZ [Stockpile Area Scrubber (FC-SAS) sAS nane NF 2 [hows 326 258 093 e Hone 0% 004 004 .03 0.03 .01 0.04
PCLD3 [Rectaim Tunnel Scrubber (PC-RTS) RTS none NF 24 fhows 136 107 038 [lhe Nons o% 002 o0z a0t .01 0.005 2.005
PCLO4 [Pebbie Crusher Arsa Serubber (PC-PCAS) PCAS nons NF 2 [hours 229 156 088 [ Nane o% .08 0.08 002 002 0.008 0.008
PGLOS | Copper Concenirale Scrubber 1 (PC-GCST) ces aone NE 2 [hours 451 355 128 | Hons % 005 0.06 004 o.04 002 .02
PCLOE [Copper Concentrate Scrubber 2 (PC-CCS2) =] none NF 24 hours. 451 358 1.28 i Mane 0% 0.05 005 008 0.04 002 802
peLo7 [t Scrubber (PC-MS) £ Electrostatic Precipliatar (PC]  jyqep none wE 2 haurs vz a0z 00z fibar None o% 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
PCLOR [Molybdenum Dust Colector [FCMOC) MDC none NF 1790877 [dsct 002 0.010 0002 |qeidscr Hone o% o003 0003 o001 .o c.0002 0.0002
2CL0B [taboratory Dust Coflectar 1 {PC-L1) e nans NF 7050567  |dsct 0.007 0.005 0003 [grraser None ™ 2.004 0.004 0.003 0.003 0.002 0.002
PCL1G | Labaratory Dust Coliector 2 {PC-L2} b none NE 7850567  |dsct 0.007 0005 | 0003 fgedser None % 0004 0.004 0.003 0.003 0,002 t.002
PeLH [ Labaratory Dust Gollactor 3 {PG-L3) oo none NF 7.950.567  |dscr 6007 § 0005 ]| 0003 [gridsct Nona o .004 0004 0.003 0,603 0.002 .002
Total Emissions From Hon-Fugitive Sources: 1227 2.2¢ 4.8 oz 237 010
Totat Emissions From Fugltive Sources: 108.51 1202 T 130 287 028
Total Emlssions: 121.78 122 3135 350 5.4 0.45
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Table E6 Maxl Hourly F )
Unk 1D |unk Descriptian process Gode | scC {:F“"";FF":! Mo eute uns Ermlssion Factors v | GOt mre: PM Emissions (ibfr} PMyg Emissians (ibehr} Py Emissians ik}
{F) Praguctio £l I Py, ] Phlys Code 5% L Pl L I L c
Mining
MNG1 [Crilng Diing | %05020-0] F 80 [nabes 130 0.43 ooe  lmale Hone o 104,00 104.00 467 a7 642 5.42
MND2 [Blasting Bast  |scso2008] F 100 |omet 32826 | 17068 | 985 feshat teone o% 32826 326.26 170.60 17060 .85 285
MND3 [Loading Gonoentrate Ore Loading | 30302408) F 3750 Jwons 00007 | 00003 | 000005 {infon Hane o% 263 263 124 124 os 019
MDA |Loading Lsach Ore Loading |30302408| F 250 |ons 00007 | 00003 | 0.00005 [ban Nane o o1e 0.15 008 v.06 o1 001
MNOS |Loading Waste Rack Loading | 30300408] £ 11000 [rons 50007 | 00003 | 0.00005 |mAon Nane o 2 772 385 185 055 055
MNOG ;T.E ,mm:ﬂ""“’ Grusher Dump HoukngHD | 3050201 F 81 et ns 545 055 [Jeamr | Haumeu | sox 1714.78 17148 4052 4406 w08 a
NNO7 |Hading Laach Ors to Leach Pad HaulngHD | 3050ao-11|  F 4 T 2125 548 0S5 JbaMT | HaumoU | 90w 85.10 a1 2187 218 218 022
MNOB {Hauking Wasta Rock to Warsts Rock Storsge Area HauingHD | 30502041 F 28 |war 2135 548 055  [oavmr | Haumau | sow 5.330.47 61395 162694 16288 16208 16.29
w9 |Unioasing Cancerirate Ore o Run of Mine Stackple Tismung | 20302408|  F a7sn feoee enot | 00006 | 000008 |oton “one ™ 445 w5 211 24 032 0.3z
MN10 | Unioading Leach Ore (5 Laach Pad TiSiUnp | 303024081 F 0 [one 0001 | 00006 | 0.00008 |fon Nans o% 030 030 o 0.4 002 062
N1 |Undoading Wasts Rock to Wasts Rock Storage Area Tsmunp | 70302408 F 11000 [rons 0001 | ocowe | 000000 feon Hare o% 1207 13.07 618 s.18 054 u.8d
MN1Z |Bubdazer Use Bkzs b 3osotom| € 8 hes m 043 030 o Nons o 17.78 s7.78 268 268 1.7 187
MN13 [Witer Truck Uss WeTraHD | 30501048) F [Tt 17.08 a3 044 [bvmT [ Haurowr| esw 3427 16.74 85,60 429 859 0.3
WN1A [Gradar Use Grders | 30501048] 0 T 189 or0 008 BT Hane ™ 19.78 19.79 682 683 081 061
WN1S [Support Vehice Uss Swvenn | aoso0se| F 5 T s.10 2M 023 |bAMT ]| HaRdl | Bow 53291 53.09 139.47 1385 1385 5.3
Primary Crushing, Conveying, Coarse Ore Storage, and Reclalm Coaveylng
FCO1 [Wind Exosion of the Run of Mine Stockpile WdROM | 30338801  F 2 [ecres 021 D19 002  fonacrear | Mane o% 124 124 0.62 02 ) .08
POz :ﬂ":‘:&':;‘;‘;’:&“ﬁ;‘smmp" (H-CDp} fom Teintng | 30a02e08|  F 8950 |ons voet | cooee | 0oo00s [enen wepry | 25w 828 145 194 088 0se 010
PCO3 [Primary Crushar {PCr) CshP | 30302405] NF 6950 froms o2 oooe | oo [maoe cas | +o0% 139,00 1 5255 0 20865 o
PCos m’:l':“‘"‘""’c” ta Grusher Discharge Hopper Trsmpt | 30300¢08|  WE 5950  [tons o000z | 000007 | c.00001 [bron Enclosed | 100% 108 o 0.51 ° o8 0
pCos g:"“d':'tg_z:‘}"" Hoppar (H-CDs} o Crusher Discharge TPt | soao2e08] W 6350  from o000z | 0ooeor | 000001 [lsen cas 100% 108 [ s 0 0.08 ]
PCOS &wm Fesder [F-CDj I Stockpile Feed TSmPr | 30300408 N 6,850 frons. 0.0002 0.00007 | 0.0000% |iton CAS 100% 1.08 [ e.51 a 0.08 a
peo? m F[Ef-ac‘?‘""‘"‘” {CV-8F| o Btackpile Trigpar TestoPn | 30sme0s|  NF 6050 e 000tz | 000007 | 000001 heston BAS 100% 1.08 o 051 o o.08 o
PCoB 'gm"""" Conveyor (CY-ST) to Covered Coarte TSPt | s00ze0s|  F 6950  [om 0000z | o007 | o.oooot Jiston sA8 100% 1.08 0 .51 o o8 o
PCoB [Wind Erasion of the Coarse Ore Stockphe windovd | 3oseesn|  F 5 acres 1 o 0 |wniacreyr | Enclosad 100w 0 o o 0 3 o
PCAD [Coarse Ore Stockpie to Rechsim Feaders (F-R 1/RA} TSP | sosoze0s| wF 6t o o000z { 000007 | 000001 Jeson UndrGre | 100% 108 o 0.51 0 0.08 o
PC11 |Reclaim Faaders (F-R1/RA) to Rackaim Comeyar (CV-R) TP | 30002408 WF €050 [one coesz | 000007 | 0.00001 jinon RTE 100% 108 o 081 ¢ 008 0
peiz gﬁ;"g“"""“"‘:‘m' 1o BAG Mil Feed Comveyor TSP | 30302408  WF £950  [tons o000z | 000007 | 0.60001 [bon pcas | 100w 108 0 051 0 o8 o
PC13 E:wm:vf"’l'g:fs“;:‘}’ 3{CV-Pb3) to SAG MK Feed tswmPn | 2030z408| N 1771 [tons 0000z | ooooor | 000001 [ooien poas | 100w 02 o 0.13 o o2 [
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Tahle E.6 Maxi Hourly Emissions
Mon-Fug. insi Pick-y - P - Evissi
w10 L Deserpton FRIPU I = I T (- Emission Factors N T M Emissians (o) Py Emissions (/i) P, Exvéssioes (e}
(|| roduction Ralq Pt Pl Pl Code % ] [ = L Controked
PC14 |SAG Wi Feed Conveyar (CV-SMF) (o SAG Mil (W-SAG) TstoPn | 30302608 8726 |tons uooez [ 000007 | 0.00001 ftomon water | 100% 136 [ 084 o 010 o
Milting
MO1  |SAG Mill {M-8AG) CrushS 30302408 |  NF E.726 ftons 005 0.02 0.015  (ibfon Wet 100% 436.32 a 174,52 [ 130.89 o
W02 [SAG Ml (M-SAG) fo Tromenel Screen (Sa-T) Trsnpet | 30302408  NF 8726 foome 00002 | £.00007 | 0.00001 [BAcn Enchsed § 100% 136 o 06t o 0.1 ]
ME3 {Tromme! Screen {Sn-Th sereen | 20s02002| NF 8726 ons 0025 ] oooa7 | oooos [wran wai 100% 218,18 0 1502 o 513 ¢
MD4 | Tramme: Screan (Sn-T) 1o Pabble Comeyor No, 1 (CV-PB1) Trsmprt | 303.02408]  WE 185110 [rone coooz | ooooo7 | coooet [maon Cloan | 100w 0.28 o 014 a 002 o
s rs'::':\fq""“"" Mo. 1{CV-Pb1) 1 Pebble Wash Screen TswPt | 3202408  WF 1851 s cooez | oooor | o.scoor fintan Cloan | 100% 0.28 o 0.4 o 0.02 0
MO6  [Pebble Wash Scresn (Sn-PHW) Gereen | 305e2002]  WF 1851 Jwes o025 | coos? | 00006 |ison Wt 100% 4528 0 1810 ° 1.08 o
M07 |Pobble Wash Scrasn (Sn-PhW) to Pebbls Convayor No. 2 TrsmPt | 30302008] N 171 Jroms tom2 | ooooo7 | 0.00001 |ifon Clesn | 100% .28 o 0.13 2 002 °
Moa m’;“’“' Mo. 2 [CY-PH2] to SAG Oversize Suige B | rioipn | agapzess| NF 1771 ftons o000z | ooocor | o.oobor [ibon pcas | too% 028 o 013 0 b0z 0
Mos ﬁiﬁ;ﬁﬁf“’g' Bin (B-SAGOS) to Pestle Crusher TestoPn | 3.0302408) NF 1771 fons vooez | ogoos? | 0.00001 feen PCAS | tao% n.28 o o13 a 002 0
M1 |Pobble Grusher Faader {F-PbC) to Pebble Crushet (PEC} TrsmPrt | 3-00-02008] N 1771 Jtome o000z | oooaor | o.ooo01 |ibson Enclosed | 100% 020 0 013 0 po2 0
M1t |Pebble Crusher PbC) CrushT | 30002e07|  wF 1771 lrons 0.06 [ 0004 [whon PCAS [ 100% 106.27 0 3542 0 6.56 °
M12 |Pabble Crusher (PHC) In Pebble Conveyor No. 3 {CV-Pb3) TistoPn | 3o302ecs|  NF 1771 frons oooez | 000007 | 000001 |mRon PCAS | t00% .26 o ani o 0.02 o
Copper snd
[Copper Concentrate Filers (FI-CCACCA] to Copper o 0.0004 o
cooot |Copper Danes b TrouCacPnt | 30302408  NF 138 | o.o0004 | 000002 | 0000DO3 isAon Encloaed | 00% 0.008 0 0.003
{Copper Concantrate Conveyor [CV-CCJ ko Copper 13 00004 1]
L Entsaenyioriibined TrcucnePr | 30302408] € 1" fow 0.00004 | 000602 | D.000003 [ibson ces 00% 0.008 0 0.003
CCDO2 [Wing Erosion ol Coppar Concentrate Loadout Stockplie WangCwvd 3038801 F 147 acres L] L] L] tonsacre-yr | Enclosed 100% L] L] o [ o a
Cobiod [COPPef Concontiate Loadout Siockpie ta Stipment Truck TrCuCnePrt | 3-03-02408f 138 |toms 000004 | D.000D2 | 0.0000D3 ihen ces 100% 0.00 [ o002 o 0.0004 0
fvia Fronl End Loaders
and
MDDY f““""“"”'“:x:m:"' (PG} 1o Molybdenum TMiyCnoPt | 303-02¢08 | NF 19 fons 000002 | 000001 | 0.000002 Jlon Encksed | too% | o.enoes o 0.00002 o 0.000003 o
MO02 [Molybdenum Concantrate Deyer MobOny | 303m2811| N 19 |om .70 1200 591  [ion msEp | oo ar43 0 22,80 0 12 1
Motybdenum Concanirale Dryer {D-4AC] to Mokbdenum wee 100% 000008 a 000004 o 0.000008 o
wogs [Moh Rt DTawyCnert | 30302408 NP 19 |om 000004 | 000002 | 2.000003 [ton ! ]
MOp4 | Molybdanum Concentrate Bin (E-44C) o Mobybdenarm DTMiCre | 30302408  NF 18 fone 00003 | ootz | D.00Go2 [bren Nare o 00006 0.0006 0.6003 0.0002 0.00004 0.00004
[Concentrata Heppes (H-MC)
MOgs {Melybdenum Concentrate Hopper {H-4C} to Molybdenum OTrMyCrcPrt § 3-03-02408(  WF 18 tons 0.000D4 | 000002 | 0.00DED3 fibfton Enclosed | 100% 0.00008 o 0.00004 ] 0000006 0
(Cencentrate Comveyor [CY-RC )
c yor [CV-MC) to 100% 0.0006 a 0.0003 [ £.00004 o
D0 e B e anch Wi Spstem HFS) DTiMyCne | 303-02408]  WF 18 [rons 00003 | oooo2 | oooosz homon woc . ’
Taifings Dewatering and Placement
TDS0# [Takings Fikers (F-T1/T14) ta Taikings Bett Fosdars (F-To/T14} | FTawert | 3.03-02408|  wF 10722 Jons oom02 | 006001 | 0.600002 [0n Enclosed | 100% 026 a 012 2 o2 o
TDS02 L:"'ﬁ;s:ﬁ‘““ (F-T1/F14] to Fixed Tadings Conveyar FaTaPt | 30302408 wF 10722 fons 0.00002 | 000001 | 0.000002 [wAon Enciosed | 100% 028 o 012 o 002 0
Fived Tedings Comeyor ta. 1{CV-F1] to Fhed Tadlings s
Toso o T a2} FilTafrt | 30002408 W 1072 jtons opoooz | o.oooot | o.oono2 [wron Enclosed | 100% 026 0 012 ° 0.02 0
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Table E.6 Maximum Hourly Particufate Emisslons
Vet 10 {unt Desorption I {:;f::n R - Emision Factors ros | oo [Pckcop o0 M Emissions (Ibmr} PMiyq Emissions (faihr] PMy s Emissions (bihr}
{F} PM Py, P, %] [ C L f'o) L ot
TDS04 :mm‘fm;;"“ 2 [CV-F2] 0 Fived Takngs FNTaPt | 30302408 WF Wiz o 000002 | 0.00001 | 0.000002 iibson Hone % 026 0.28 .12 01z vz 0.02
TOSES [ T SO e 3 IOV St Retacatsble FitTalPet | 3.0002408| F 1072 - [ons coonoz | 000001 | 0.000002 [bon Nane o% 0.26 0z 12 01z ooz .02
TOSOE |Rebocatable Convayor (CY-R1) o Shiftable Conveyor [CV-51) FiltTaild 3-03-024-08 F 10,722 lons: 000002 0.00001 0.000002 |ibMan HNone 0% 0.26 0.26 [ ] 012 0.02 ooz
ToSO7 fé‘mf"""‘””c“” tn Bet Wagon Comvayor FTat | 30302408 F 10722 ions voorz | ooooos | ooooor [bion None o% 200 2.00 0.85 085 0.14 o.14
o508 :’:‘mmr’(g%ﬂ“’ 3 Spreader Crawter Fital | 20302¢08| F 1072 fons 00002 | aotote | 00000t [ban Nane o% 200 2.00 085 085 014 014
oS08 ::u';':'c"“‘" Maurted Comveyor [CY-SP1) (o Tailings FuTal | 30302408 F 10722 |ons co00z | ooooos | 0.00001 [oon Hane 0% 200 200 055 .65 ot4 14
TS 10 |Wind Erosion of Tailings Storege TadSky 3-03-888-01 F 1,508 scres 0.02 o0 D002 ltoniacie-yr Hone 0% 6.90 6.90 345 .45 a.52 052
Fuel Buming Equipment
FBO1 [Diesel snining Hat Yater WG} oFa razooso3| ne 1 hours 330 185 p40  |briocogal | Nooe o 014 014 0.07 .07 0.02 002
50 [MMBtutr
FBO2 |Thickenar Area Emergency Ganerator {TEG) bz |zooomoz| wF 1 heurs 0.20 020 020 [gawnae Nane o% 0.4 0.4 s .44 0.48 044
1000 fow
FBO3 {PLS Pond Area Emergency Genasratar [PEG) ICDE2 20200102 NF 1 fhours .20 0.20 0.20 KW Maons 0% 0.4 0.44 244 o4 0.44 0.44
1000 o
FE04 {Main i MEG) o frozootaz WF 1 hours 020 0.20 020 [orn Nane o% 0.33 033 033 0.3 0.33 233
750 pew
FBO5 islration Buiding 1hEG) coea  [aoeona2| wE 1 hours 20 .20 020 g Hane o% 0.33 033 833 033 0.33 233
%0 few
FB0s inning Buikding {EWEG) koer | zozootaz| wF 1 hours o0 040 040 |onehe Nane o% 004 004 o004 004 ood .04
o Jw
FB07 |Primacy Crusher Fire Wates Purmp (PCFAP] cDEz  §20200102| NF 1 haues 020 020 020 |gmwstr None o .13 013 o 013 013 013
400 hp
FHOB |SW/EW Fira Water Pump (SXFWP) cDEz  faoao0102| KF 1 hous 020 020 020 |ghwd Nene o% 013 0.1 o1 0.13 0.13 o1
400 hp
Miscelaneoun Sources
st ;_‘g.‘,'l_'; of Bulk Pebble Lime ta the Bulk Petids Lims Sika umeld | 30501628 wF 51 ons 081 061 061 [ionon BPLSV | %0% ate LES 316 032 336 032
w02 m’m{gﬂpﬁiu o Bulk Pebble Lims Sio Resgle | 30202404| NF 512 flons .08 0004 | 00006 |Baon Enclosad | 100% ood 0 o 0 0.003 o
Ms03 f"‘.“‘;:::‘:'ﬂ'wﬂgm}cm"“' [CV-BPLS) 1o SAG Resglt | 3-03.0240¢| NF 518 |rons 0.008 0004 | 00006 [bAon None o% 004 o4 002 0.02 0003 0.003
M504 [Tramsfer of Lima to the Lima Stovage Bin (B-.) Ureld | 30501628| M 258 |ons 061 61 061 [lron Lsv "% 158 0.156 158 0.6 .56 0.16
WS05 ;:x’;ﬁ";;’;‘] Melazicats to Ine Sodim Metasiicale Reaglt | 30302404} wF 041 Homs o.008 0oo4 | 00006 Hbaon swsv | oo% 0.003 0.0003 o002 0.0002 o.0002 0.00002
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Table E.6 Maximum Hourly Particulate Emissions
et D Jun Dascription Process Cods sce ‘::;’f::g mr;:ﬂ'rkm Rate Units Ermtsicn Factors jEF Units cé':'.,':' ;ﬂi‘::'-:‘i’e:_ P8 Eminsicns (Rhe) P4, Emicsions {lb/hel PM,. Emissions {ibhr]
{F} PM Py PMys %) L} L L c L C
ws05 ;:;':’;i'ﬂ :’;'_:.':":’;2:“"“ Supersacks o Floccaart ReagTe | 300024-04| WF 015 [tone 0.008 oop4 | 0.0006 [ioe Nane o% 0,00 .00 0.0005 0.0008 0.00008 0.00008
MSO7 |Transker of Guar from Bags to Guar Feader (F-Gu) Reaglt | 30302404] WF 0oz o 0.008 0004 | 00006 |mon Nans o% 20002 o000z £.00008 0.00008 0.00001 2.00001
WS08 ;mﬁ:;ﬂz‘;‘;‘:‘ng:m Sulate hram Bags to Cobak Reaghr | 3-0302¢04] NF 00008 [tons 0608 cood | o0ooos [waon Hone ™ 0.000007 0.000607 0000003 0.000003 0.0000005 00008005
Mattes Contrel with Limits
PCLDS [Crushing Araa Scrubber (PC-CAS) cas none NF 4 haurs 157 1.28 DE1 [l None % 157 157 128 128 0.81 08t
PCLOZ I5tackpde Atea Scrubber (PC-SAS) SAS none 3 1 hours 329 258 083 Ibfhr HNone % 3z 329 258 259 093 093
PCLD3 [Rechm Tunned Scrubber (PC-RTS) RTS none NF 1 haurs 138 107 039 [l None o% 1.3 1.3 107 107 039 039
PCLDA [Pebble Crusher Amsa Scrubbet {PC-PCAS) PCAS none NF 1 hours 220 156 0ge  limr Nans o 22 228 156 1.56 D& 069
PCLDS [Copper Concentrate Scrubber 1 (PCCCS1) ccs none NE + hours a5 355 128 lemr None o% 451 451 355 3.55 128 128
PCLOE [Copper Concentrats Scrubber 2 (PC-CC52} ccs none NF 1 hours 451 355 128 [ibr None o 451 451 356 355 128 128
pCLO? ‘E";:""‘""“"‘ Sorubbar (PG435) / Electrastatic Precipdator (PG} o none NF 1 hours ao2 o02 nez [l Nane o 002 002 w02 002 002 002
PCLOB |Molybdenum Dust Colector [PCMDE) MDC none NF TAE2  |dect 002 2.010 0002 [gudsct None 0% 02z 0.2 o X0 0.02 0.2
PCLOY |Laboratary Dusl Coblectar + (FC-L1) e nane NF 497410 [dser 0.007 0.005 0.003  [gudset Nane o% 051 051 0.3 0.36 023 023
PCLID {Laboralory Dust Colisclar 2 [FC42) we nane NF wrato  [deer 0.007 9.005 0003 [godsct MNana % 051 .51 0.3 036 023 a3
PCL11 fLaborstory Dusi Coltactor 3 (PC-L3) e nans NF aprato [deet 0.007 0.005 0.003  |grduct None % 051 051 0% 036 023 023
Total Emisslons From MNon-Fugitive Sources: 1,023,485 2208 41524 1733 19944 oar
Total Emlesions From Fugitive Sources: 5473 139883 255575 5351 2544t P
Total Emissions: 1055748 142091 297100 8084 355 5318
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Table E.7 Annual Gassous Emissions
UnitID |Unit Deseription ] Peocess Code } scC |{::;me Pr:‘:amc:m Rete Unia Erméssion Factars EF Units ] Emissions fipy]
s Rate | so | wo. [ so, | woc Twso, | HAP Name [ rarer | [ e T wow | so. | woc | Hso, | rap-
Minkng
MND2 IBhdinu I Blast |:-ns-uzn-u=| F [ 16,085 lmnh\NFD | a?ml 17.00 I 2.00 ] ] f ] | - | - [Mnns AHFO | 806.22 l 153.82 I 18.10 ] o | ] l -
Solvent Extraction and Electrowinning
SXEM [Solvent Evtrackion sX 49000188 F 8760 |hours 0 l [ | ] ls.A:E-us o Banzane ITEO7 [otw-n ] 0 0 T 0 1.35E-02
4 Primary Mo Tanks [7.75' D ¥ B.75' H sach) 4@4r2=12007 |0 81328 WP Total Surface Area of Sohent Extraction Tokuens 482606 [men® 1.83E01
4 Secondary Mix Tanks (6.5 D x .75 Heach) 4gTos=2m35 | Eyibenzens 2DSES |tvhe-t? 0 21E0t
3 Tertinry Wix Tunks {9-5' 0 n B.75' H each) I@70e=2128 |0 Xiherns 280E-05 {ivhr? 1126400
4 Extraction Settars (54' Lx 33'W 3.3 Heach} |4 @ 2,112 = 0448 |2 Others [inchuding Hewane} | 2.04E-05 Jmrat 1.18E+00
SXEO2 { Electrowinning Commercial Celts (EWCG) Ew nons NF 8760 [hous o 0 ] o |1sES4 Cobalt Compounds 2.36E-00 v [ ] ] ] .02 27606
:;c-ewcvsfeavlmvss) 2840 |07
2 Control Effciency (%)
Fuel Buming Equipment
FBO1 {Diesal Elachowinning Het Watet Genarator (HWG) ] 10200503 WP 8760 500 | 2000 | 021 020 [] POM 23,3003 [mv1000 gal b.9€ 384 0.04 (1] ] 63304
60 MEt Farmaldshyde £.10E-02 [0t 1000 gal 117602
Arsanic 400 pe1o" B 105604
Berylum 100 12" B T.BEED5
Cadmium 10 w1 Bw T.28EDS
Chromium 300 w10 ew T.A8E05
Lead 600 10" B 2.97E-04
Mercuty 100 B’ B 7.85E05
Manganess 600 (10" Biu 1.58E-04
Hicksl 100 N0 B 788605
Selarium 1500 o109 B JMEDL
FBoz | Area (TES) KCDE3 20200002 WF s08 |hours 150 | soo | cooes { oao ] - = o 143 EE1) o004 02z ] -
1000 | Banzens 7.T6E-04 PuMMBL 1.82E-02
Toksene 2B1E-O4 [HMMB E.SOEG4
Xytenes 1.83E-24 [MMEN 45IE04
Formaidehyde 7.805-05 [iMMBI 165604
Acetaldstryde 252605 MMBR SBIELS
Acrolain T.BE-D6 IMMB 1BSE-06
Haphthalene £I0E-04 {IVMMBl ANSEM
Acsnaphiindens 9.236-06 [LMBI 2A7E-05
RCC Class It Permil Application / July 2010 E17 APPLIED ENVIRONMENTAL CONSULTANTS




Table E7 Annual Gassous Emissions
UnitiD [unit Description Process Code sco {::ITF‘:: e |Rate units Ermicsian Fectors £F tnas Emissions i)
b Rote cc | wo, | so, | voc | Hso, VAP Name AP EF co NOx 50, voc sD, AP

Acenaphiene ABBE-06 PAIMEN 1.10E05
Flaarens 126E-05 MVMMBu A.00E-0S
Phenaniivene 40BE-D5 BN 9.57E-05
Anthracene 123E-08 BN 2.88E-08
Flucrankhene 4.0IE-06 |IMMB 9.4GE-06
Pyrene 3.71E-06 |MdNBL B71E08
Benzisorieacens | 8.22E-07 [lmmBu 148606
Cheyssne 1.53E-05 [wMMBL 359606
1.11E-06 {k 260506
218607 542607
Benzulajpyrens 257607 [wmt 5.03E-07
Indenatt,2 3cdpyrens | 4.14E-07 [IAMMBN 9.72E07
Dibenz(a $ASE07 812607
Benzolghilpendsne | 5.58E-07 [ReMMBL 1,306-06

FB01 [PLS Pond Area Emergency Generator (PES) (CDE3 20200002 NE s00 ihours 350 | soo | coves | eao o - e 19 331 2004 oxn a -
1.000 ) Benzene 7.76E-04 |/ B 1.82E-00
Tolusra 281E-04 {IYMME 6.5OE04
Hylenee 1.936-04 [IAMMBY 4.53E-04
Formaldshyde 749605 [BMMEN 185604
Acetaldahyds 2.52E-05 JoaMBw 591605
Acrolein 7.90E-06 [lamBL 1.85E-05
Naghihalens 1.30E-04 [MMBL 105E-04
Acenaphthylens 8.29E-06 |MMBL 217605
Acenaphifens 4.60E-06 [lment 110E-05
Fliorens 1.20E-05 {BiMMBL 3.00E-05
Phenanthrane 4.00E-05 [BAMMBS 3.57E-05
Antracens 1.29E-06 [IVMMBs 289606
Flugranthene 4.0IE06 |BAMMBI 9.46E-06
Pyrens 37IE06 IVMMBN 0.71E06
Benzialantracens | 622607 [BMMEW 1.46E-08
Chrysena 1.53E-06. [MMBH 356E-06
151808 260E-05
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Table E.7 Annust Gaseous Emissions
Unit 1D |Urit Description PresCode | SO {()1Fup | Podoeion |Ren Unks Ervissan Factrs £F uris Emissions (1Y)

Ry Rk [ HOy 50, YOG | H:SO. HAP Name HAP EF <o HOy S0, vac HaS04 HAR®
2.18E-07 S.12E07
Banzofajpyrens 2.57E07 |IMMBh 5.03E-07
Indeno{1,2,3 LRE =4 9.T2E07
Dibanzig, AASE-07 8.12607
Benzoig,hilpenyiens S.SBE-0T HMMB 1.30E-06

FBO4 |Main Substation Emergercy Gensrator (MEG] KCDE3 202001021 WF 500 hours. 15 600 | 00065 | 040 [ - - e 145 248 0.003 [RES o -
5 L Banzens 7.7EE-04 UMM S 1.37E03
Tolugne 2.B1E-04 [HMMBN 4U5E-04
Xplanes 103504 [BAMMEL: JADEO4
Formakiehyde 7.59E-D5 |bAMMBts 1.I0E-04
Acstaidehyde 2.52E-05 [MMBI LAEDS
Acrotein 7.80E-06 [IVMMEL +.30E-05
Naphthalena 1.30E-04 [IbMBR 2. 20E-04
Acenaphttriisns B.2IE-D6 BT 162E-05
Acenephihens 4.ESE-06 [HIMMBL 8.24E-06
Flusrene 1. 28505 [brsiME 2.256-08
Phonanthrene ACBE-D5 [BAMMBL: TABEDS
Anthracena +23E-D6 [RAMMBI 218E-06
Fluoranthene 4.03E-08 {WMMEB 7.08E-06
Pyrene 3.71E-DG {IViMBi 6.53E-08
Benz{alanthracens 622E-07 (BMMEL 1.09€-06
Chaysene 1.536-06 [oMMBT 260E-06
1.11E06 1.85E-06
218607 IBEOT
Benzolalpyrense: 257E-07 [neMMBL 4 S2E-07
indeno{1.2,3 L EQ7? T.29E07
Dibenc() 46E-07 6.09EOT
Benzo(g hiijperylene 5.56E-07 {vWHABR 9.79E-07

FBO5 inisiration Sullding {AEGH ICDE3 o002  NF 500 fhours .50 500 | 00068 | 040 o - - W 145 248 0.003 [AH ¢ -
750 A Benaane 7.76E-D4 [VMMBL 1.37E-00
Toluene 2.81E-D4 [IVMMBL £.85E-04
xylenos 1.59E-04 {foMMEL LADED4
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Table E.7 Annual Gaseous Emissions

RCC Class Il Permit Application / July 2010

unit 1 Junit Description Process Code scC 1::;‘::.: et [Rate Uit Emission Factors. —— Ermiseians (v}

) R co | WO, | s, | voc | hhso, HAP Hame HAP EF <o NG, 0, voc .50, Hap
Farmaldehyde 7.69E-05 [bMMBt 135608

Acstakdehyds 252605 [smmB 444605

Acrolein 788606 [bamBn 139605

Naphinalena 130504 [loiMMEn 220684

Acenaphiylens §29E-06 [mMMBL 152605

Acenaphthens 465E-06 [AMMBR 82406

Fluorens 120E-05 {IVMMBR: 225605

Phenanthrena 4.08E-05 Jmnamee 7.166-05

Antacane 123608 fMMBL: 216606

Fhsoranthene 4.03E-08 oMb 7.09E-06

Pyrene 371606 [bAMMBN 859606

Bera(ejeriheacens | 6.226-07 |bMBN 1.00E-08

Chysens 1.536-06 |IMME 280E-06

111606 1.95€-08

2A0ED? IB4E07

Benzofalpyrens 2.57E-07 [IMMBL 452607

Indeno+.2.3 4 MEDT 7.29E07

et 146507 s.09E-07

Benzolghilpeniene | 5.56E07 miMMBN 979E07

FB05 [erton Buikding ICUE 2mzomoz| nF 560 [hous 500 | 443 | oooss | o2 I - - Jonana 614 012 0.0002 0.007 ] -

500 jew Benzene 239604 fMMED 103604
Toksne 4.08E-04 [MMBt a80e05

Xptanes 285604 [rMmBL 334605

1,3 Butadiene 391E-05 [BIMMEBI 459E06

Formadshyds 118603 |iMMBI 130604

Acetakdetryde 767ED4 [MMEL 8.00E-05

Acrolein 9.25E-05 |mMMBA 1.08E05

Nagihalene .4BE-DS [IMMBL 9.U5E-06

Acsnaphitylens 5.06E-08 [MMEL SBMEDT

Acanaphthans 142606 PraiMBN 167607

Fluorens 282605 Joramin 143606

Phenarrene 2.S4E-0S PiAMB 245606
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Table E.7 Annuns Gaseous Emissions
Uit 1D |uinit Descriptian Process Code scC 1:;;;‘:.'; P-:nan::m Rate Units Emission Factors €5 Units Eméssions {toy)

F) Rate co | wo, | so. [ vec [ mso, HAP Nama HAP EF co = SO, VOC H.50, AP *
Anfivacens 1.87E-D6 |BAIMBL 21907
Fluoranthens 761E-D6 |/MMEN B.SIEHT
Pyrene A TSE-06 [MMBu S5.81EGT
1B6BE-DE 1.9TE-07
Chiysene A53EO7 [IvMMBL & H4E-08
WOEC 1.98E-08
155507 1.62E-00
Banzo{ajpyrene 1.88E-07 H/MMBtu 221E-00
Indenaf1.2,3 ATSEOT A 40E 08
Dibenad 5.83E-0T7 5.84E-R
Berza(g h.ilperdens A.85E-0T bk B 5. T4E-08

FE07 |Primary Cruches Fira Water Pump (PCRAP) {cDE2 2-02-001-02 NF 500 hours 150 anr 0066 0.2 1] - - oAb nsa 3] 0001 904 a -
400 e Bentene 8.3IE-04 |PMMBL 65304
Tokiene 4 DBE-O4 |eMinSty 28604
Xylenes Z85E-D4 |IMAN By Z00E-o4
1,2-Butadiens 1.E-05 [N Ba 2MEBS
Formaldehyde 1.18E-03 [MMEL L. 26E04
Acataldetryde 7.6TE-CA |MIMBL 5. 3TEG4
Acrolein 8.25E-05 |miMBu 648E-05
Kaphihalsns B48E-05 |AAMBa 5.84E-05
Acenechiivwiens S.06E-08 | Ba 1S4E-08
Acenaphthens 1A2E-06 (MM BE BMEOT
Flusrene 282€-05 [b/MMBI 2 DME-DS
Phenentrens ZP4ED5 [hMMEl 2068E-05
Anthracens 1 8VE-DG /MM Bu 1.31E-06
Fuoranthene 7.61E-08 p/MMBN S.E-06
Pyrene & TAE-08 |RWMMBLL 3.35E-06
Senzo{sjanihracene 1.80E-06 |losMMBhy 118506
Chrysane 3.53E-07 |BAMMBL 24TE-QT
SH1E-08 6.B4E-08
1.55E-07 1.0BE-G7
Benzola]pyrene 1.8BE-0T [lMAM B 1. REQT
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Table E.7 Annual Gaseous Emissions
Unit 1D |unit Description Process Code scc 1::;:: et Yaste Unts Embssion Factors & Units Emissions (tpy)
i ‘Rate co MO, | SO; | VOC | Hs0, HAP Hame HAP EF ) NOW s0; vot HS0, Pt
Indenof1,2,3 3756407 269E07
Dibenz(n, S.B3E-OT 4 NREOT
Berzolg hiperiens | 4BRE-DT [lomMmBI 342607
FBOB | SXEW Fre Water Pump (SXFWP} CDE2 20200102  NF 500 |hours 150 | 373 | oowes i o7 2 - P T 058 061 oot 0.4 0 -
w e Banzene 237604 [BMMBL 553E04
Takiene 4.09E-04 [IMNBL 2.86E-04
Xyberios 285604 fanamn 2.00E-04
1,3-Butadiene 391E-05 [jbmmen PRITES
Formakdstyde 1.18E-03 [MMEN 826604
Acetakdeinyde 7.67E-04 {IoIMB 5.37E04
Acrolain 9.25€-05 [IMMBN: 8.45E-05
MNaphihalane 8 ASE-D5 [iommans 5.94E-05
Acenaghthylens 5.06E-06 [I/MMEN 354E-06
Acenaphthens 1.42E-06 {IIMMBL 0.94607
Fiuarens 2.92E-05 [INBL 2.04E-05
Phananthrens 2.94E-05 poMMB 2 0GE-05
Anttvacene 1.87E-D6 [IvMbaE 131606
Fluoranthane 751E-08 oAsWBl 533606
Pyrene 4.76E-06 FomMMBL 3.35608
1.68E-08 1.18E-08
Chrysans 353607 [lmB 247607
91E08 S.94E08
155E07 1.08E07
Benzolalpyrens 1.26E-07 b/MMBL 122607
Indenaf1,23 375607 263607
Dhbonzia, 583807 B 408E07
Berzalghilperyiens | 4.8BE-07 JRIMMBI 342E07
Tanhs
01 [c7 Distibution Tank (7-C7D) c7DT 0301008 WF 8760 [hous o 2 o jreeem| o - - ome [ 2 2 oa? o -
TH2 |MIBC Siocage Tank (T-MIBCS) usT cangsson| NF 8780 |hous 2 0 o [aswkos] o - - e o o o o o -
03 g‘_‘;’;‘:ﬂﬁ‘”""’ Tank- Heavy Vehictes | DFSTHY  |403010:18| nF 8760 [rours o o o |[resEs2] o eHewans 5.71E-06 [ibitw 0 [ [ e [ 250605
Sanzene 274505 [lon 1.206-04
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Table E.7 Annual Gassous Emissions
Unit i [Unét Description Procass Cots scc {:::";?Q. e [Rete Uit Eméssion Factors o Uit [Re——
tF) Rete o | Mo, | s0; | voc | HsO. HAP Hame AP EF co HOx 50, voC Hz50, Hap*
Toksens 318604 (i 1L40E03
Efyibeanzens 44505 Jiomr 195604
meXytene 523604 e 3B1ER
1,24 Timstyienzens | 6.765-04 [tk 296E-03
o4 gf;';:ﬂ;"'"’ Tonk - Heavy Vehicles 2 OFSTHY  [403010-18} KF s7e0  |hous o [ o [|imeo2| o rHexane 5.71E-06 [ o [ ° 006 o 250605
Banzsne Z.TAE-05 |mfw 1.20E-D4
Tolene 310604 e 14003
Etytberzens 445E-06 {Imr 195604
mXylens 523604 lomr 165E00
124 Tometwienzene | 5.TBE-04 taku 236605
Total Emissions From Non-Fugitive Sources: 200 18.78 ooe 151 oz EE
Total Emisslons From Fupltive Scurcas: [ & ] 15182 1019 AT 000 .00
Total Emissions: sz 17o.58 s s vz 3t
i - pe— pra—— ~ ——
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Table E3 M) Daty
it D ‘ummuc obon | orocems Cote | oo i o ]R“ o | Ermission Factors | Ermiasians ftpd)
i} Rats | co [ wo, [ se, | woc | o, HAP Name Traper | [Teo [ wo | so | voc | o | weer
Mining
MNO2 Ialmng | Blast |3.of.-mon! F l 104 Inmsmro | ar.uﬂ 17.00 ] 200 | o | ] l - j - ibﬂnn: ANFO ] 340 I 0.8 | 0.40 I [ I ] 1 -
Solvent Exiraction and Etectrowinning
SXE01 [Solvent Exiracton sX 5000088 F 2 hours L' ] ] a 19.435.05 o Benzene 3.37E-07 Jnahea? ¢ 0 ] 001 a 169E05
4 Prmary Wi Tanks {7.75' D ¢ 8.75' H sach) 4@4r2= 1887 (¥ 1328 | Totel Surface Area of Sofvent Extraction Toluene 4.82E-06 |ivhe-tt' 5.28E-04
4 Secandary Wix Tanks {9.5' O £ 9.75' H each) 4@ 709 =2835 [ Ethylbsnzens 2.D5E-05 It 225603
3 Tertiary Mix Tanks (3.5° D x .75 H each) 3@ 708=2126 Xylones. 280E05 pohe-n? 307603
4 Extraction Setters (64'L x 37 Wx 133 Heachi |4 @2,112=8448 |1 Others [inchuding Hexane) | 284E-05 |ibhedt? 322603
SXEQ2 |Electrawinning Commarcial Calls (EWCCH W none HF 1 hours ] [ ] B |157E04 Cobalt Compounds 2.36E-08 fintw- a [ ] [ 000005 | T4EEDY
i dreekiion 240 o
] IControl Efficiency (%)
Fued Buming Equipment
FBO1 |Diasel Electrawinning Hol Watar Generator (HWG) oFe 10200503} NF b2 hours so0 | 2000 | om 020 ] POM 2.30E-03 V1008 gal 0.003 0.01 0.0001 0,000+ ] 1.73E06
60 M Formaidehyde 6.10E-02 [i6+1000 gul 1IE-T5
Arsenic 400 |&10" B 2.68E-07
Berydium 300 Imiotew Z16EO7
Cadmivm 300 |Iio” B 2.46E-07
Chromium 300 fbr10™ B 2.18E07
Lead 800 |0 B B.4BE-OT
Mercury 300 [Ho B 2.18E-07
Manganese 6.00  |wio™ Bu 4.026-07
Nickel 300 {1t B 2.15E-07
Selenium 1500 jt0™ By 1.08E-06
FBOZ |Thickener Area Emergency Genesator {TEG) ICDE3 20200102 WF 24 s 250 500 | 00066 § 040 ] - - lonhe 0.08 0.18 0.0002 001 ] -
1000 [N Benzene 7.76E-04 [MMBL S.THEDS
Takens 231E-04 [IiWMB 3A7E-05
Xylenes 1.93E-04 [MMBM 2ATE0S
Formatdetyda 7.89E-05 {VMMBR 8.83E-06
Acstaldelyde 2.52E-05 MMMBL 2BME
Acrolsin T.H0E-0G JOMAMBL 8.88E-07
Naghtheiens 1.30E-4 1.46€-05
Aconaphhylene 8.23E-06 [WMMBH 1.04E08
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Table E8 W Dally E
Unit 10 [unid Bescription ProcessCode |  SCC {::;Tﬁu: Produgon[Rete ks Erssion Pactors EF Units Emissions tpd)
o Rats co | wo; | so, | vac | kso, HAP Hame AP EF () [T S0, vac WSO, AP
Acenaphthens ABRE06 BN 527607
Fluscans 125608 VM MBS $.44E.05
Phsnanbeens 4.08E-05 {eMMBt 4 BOE-O6
Anthracans 1.236-06 [ibsmuBt 139607
Fhaoranthens 4.00E-06 |lMmEs asE0r
Pyrans 3.71E-06 [loimmat: 415807
Berziwantacene | 6.226-7 [beumBn 701608
Cheysans 1.53E-06 [vsamse 172607
$.1ED8 125807
248807 246608
Sanzojajpyrans 2.57E-O7 [MMBI 205608
Indenei1,2.3 LMEQ 455K
Dib 34507 380E-08
Banzofghijperndens | 5.56E-07 [IiMMBN 6.25E-08
FBO2 [PLS Pond Ares Emurgency Generator (PEG) leogs  |2ozcota2| ne 24 o aso | 800 Joooss! nao | o - - Jorenne 0.00 o8 0.0002 t.o1 o -
1000 fuw Banzsne 7.76E-04 |mnBL LT4E05
Taksens ZA1E04 lmmen 147E05
Xytones 193504 MMERS 217E05
Formaidehyde 7.99E-05 feAumBn s.85E-08
Acatatdehyde 252605 |MMBL 284E06
Acrolain 7.85E-08 MMEN ey
Naphinalane 130504 [I/MMEN 1.46E-05
Acsnaphifylene 9.236-06 AMMBN 1.04E06
Acanaphihens 480E-06 |IMMEL 527607
Fuarans 126605 MM 1.44E-08
Phenanthrans 4.08E-05 {mAMMB 460506
Artheacens 1.23E-05 [foiMMBH 1.39E-07
Fluoranthens 4.03E-06 |bamB: Asde07
Pyrana 171E-06 PMMER 598607
Benziajstbracens | 6.22E-07 [AMMEN 7.01E-08
Choysens 1.536-06 IvMMBN 172607
1.19E08 125607
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Table E8 Daity
Unit 18 | Uit Descripion Process Code scc {:;;‘!‘FFI:?@ Prodorson |Rata Unis Emssion Factrs £F Units Emissions (pdh
iF) Rl co NGOy 50, Voo M50, HAP Name HAR EF co MOy S0, VOO HS0y HAR*

218607 2.45E-08
Benzo(ajpyrene 2.57EO7 [RMMBL 285E-08
Indenot1,2,3 £A4E-0T 456E08
Diben(a, 3 46E-07 ABDE-CE
Berzofg hijperyiene 5.56E-07 [IvMMBYL 6.26€-08

FEO4 |Main Substetion Emergency Gensraker (MEG) 1COE3 20200102 WF 24 hours as0 | s00 | pooss | n4o o - - lgnewenr 0.07 012 0.0001 0.008 ° -
750 K Banzene 7.76E-04 {IMMBL 6.56E-05
Tohene 281E-04 {VMBR 237E05
Kylenes 153604 |WMMBL 1.62E-05
Formaldelwde 7.806-05 MMME 6ETE06
Acetaidehyds 252605 POMMBI 213606
Acrotein 735506 fMBL 6.66E-07
MNaghthaiens 1.30E-04 [lomB 1.10E-05
Acenaphtiyleny £.23E-06 |IMMBI 7.80E07
Aconaphthene 460E-06 {VMMBI 3.BSE07
Fhstrens 1.20E-05 [RAMMBHL 1.00E-06
Phanaathrene 4.06E-05 [MMBL 3.45E-06
Antheacens 123606 [BMMBt 104507
Fluoranthene £.09E-06 PLMMBL 140807
Pyrene ATIE06 PaMMBt 313607
Benz{ajanthescene S2EOT |eiMMBI 5.256-04
Chaysene 1.53E-96 iMMBN 129607
1.11E-06 9.386-08
21907 1.B4E-08
Benzolajpyrens 2 57647 [mmBL 217E-08
indenoit.2,3 4 ME-Q7 350608
Dibenziehjanthracens | 3.4BE-07 JVMMBL 2808
Banzo(g,hjpervens 5.50E-07 [MMBL 4.T0E-D8

FBOS inistration Building (AEG) ICDEI 2moai02|  WF H hours ase | so00 | oooss | n4o ] - - o o.or 0.12 0.000t oo8 0 -
750 [few Banzene Z76ED4 [MMBIY 6.56E-05
Takiane 2B1E-D4 [orMmEN 237605
Xylenes 1.93E-04 PorMMBh 16IE-05
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Tabls E5 W Daly
Unit 1D [udt Dscription ProosssCode | SCe I IEen ] Promeson |Rete Us Emissian Factors o p———
" Rats co | Wo, | 50, | voc | mso, HAP Name WAP EF o WOy 50; vaoc 1,50, AP~
Formaldehyde 780605 [mmadEn 667E-08
Acetakdsiyde 252605 [bmmBn 213608
Acrolein 7.856-06 [mamB 866507
Naphinatene 130504 [Iaman: 110605
Acenaghilene 223606 [bMMBN 7.0E-07
Acenaghhens 453E05 [bimE 395607
Fhurene 128505 |mMMBN 198508
Pwenanthrane 2,08E-05 [meMMB 345606
Anthracens 123508 [mman 1.4E07
Fluorantans 403506 [maMmEn 340607
Pyrene 371E-06 [mwmEn 313607
Beratsjanthracene | 622607 [IVMMBI 5.25E08
Chysene 153606 [mveam 120607
111600 5.306-08
218607 184608
Benzoja)pyrene 257E07 B ZITE08
Wndenal1.2,3 AVEDT 350608
Dberc 346E-07 290608
Senza(ghipendsne | 5.56E-07 [emB 470E08
] vy Buikding 1GDEY 20200102 W u [hows 500 | %43 | oovss | oz 0 - — e 0.007 0006 | coocoos | o.oons o -
s few Benzene 9.33E-04 [mnese 525506
Toluene 200504 [vMmBE 23E06
Xylenes 285E-04 oM Briu 161606
1.3 Butediens 19105 [navee: 220667
Farmaldsiyda 1.18E-03 [nven 6.456-06
Acetakdehyde 7.676-04 [AMMEN 432606
Acrobein 2.256-05 [bMMBNY 521607
Naghthalens 548605 [oiMmEn 4.7EST
Acsnaphtylens 5.06E-08 [IiMMEN 205608
Acensphihane 1 42E-06 |IAMMBR B.00E-08
Fluorene 2.92E05 {WMMER 1.64E-07
Phenanitwens 294E-05 MBI 168607
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Table E8 W Dally
Unit (0 [Unet Description Process Code scco tmﬁ. oo, | Ui Emiecion Fackers EF Unis Emissions {tod)
tF) Rate co HOy 50, VoG H;SO, HAP Hame HAP EF co NOy 80, Voo H,80, HAP "
Anthracens 1.87E-06 HuiiMBhu 1.05E-08
Fleoranthsne 7.81E-06 PoMMBu 4.29E-08
Pyrane A TRE-06 PbMMBR 255EQ8
Benro{ajantvacens 1.68E-06 [bAMBu 2 45E-08
Chrysans A.53E07 [RAMMBRY 1.99€09
Benzo{bBuotanthene £.81E-08 [wvtMBL 5.58E-10
Benzo{ijluoranthens 1.55E-07 [SMMBL B.T3E-10
Benzo(ajpyrene 1.28E-07 [b/MAMBLY 1.DGE-G9
Indenaf1,2,3 3.T5E-0T 211683
Dibanz(a, 503ED7 3.20E08
Benzo{g.h ijpendens 4 B9ECT |MMBML 2.75E-08
FBO? |Primary Crusher Fire Water Pump (PCPWP) 1CDE2 2020102 NF 24 hours: aso 3 00066 0.7 [i] - - ofdhy 0.3 803 0.00005 0.002 ] -
400 he Benzene §.33E-04 |/MMBL A1IEDS
Tokene 4 0BE-04 {MMEBL 1.37E-05
Xylenes 285604 |MMBL 9 SAE-06
1,3 Bustadiene 3.01E-05 [MMEN 1.21E-06
Formaldehyda 1.18E-0F HbMIMBh 396608
Acstaldehyde TETE-O4 |iMMBL 2.58E-05
Acrobsin 8.25E-05 [mmMB I 11E06
HNaphthalens B48E-05 {RVMMB 2.85€-08
Acanaphivyene S 0EE-0E [Hb/MMBi 1.T0E0OT
Acenaphthene 1 42E-06 VMM Tt £ FTE-O8
Fluorene 2.82E-05 HoMMBi B.B1E-07
Phananthrens 2.94E-05 I/NMMBR SA8E-OT
Anthracene 1.8TE-06 |WMMBI 6.208E-08
Fluoranthene F.H1E-D6 |vitM Bt 2.56E-07
Pyrone 4, TEE-06 |iMMBLL 1.61€-07
Benrolakanthracens 1,68E-06 |ldWMBL 5.64E-08
Chrysena 35307 [WMMBL t1SE-08
2.91E-08 3.33E08
£.55E4Q7 5.21E-09
Bunzolalpyrane +.ABE-O7 {I/MMBh [ 2
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Table E.8 M Daily E
Unit I [Lini Desception Process Code sCC :::;‘fsﬁ Pmﬂ Rals Units Eriecion Fackons EF Units Emissions {pe)

[li] Ruie o MOy 5C, VoG | K50, HAP Name HAP EF ca KOy 50, VOrT H;50, HAP "
Indeno(1,23cdpyrene | 3.75E-07 (B +26E00
Dbsrziahjacthracone | 5.036-07 (WMMBR 1.56E-08
, 4.89€-07 164€-08

FBOB [SX/EW Fire Water Pump [SXFWE) ICDE2 20200102] WP H howrs 2150 | 373 | eooss | 027 0 - - | 0.03 0.02 0.00005 0.002 [ -
Aog iho Benzene DIIE- [MMBL 313605
Teliane 4.05E-04 {VMMBL 137E05
Ayberwea 2.856-04 [BMMMB B.58E-06
1,3-Butadiene 3.91E-05 |WMMEL 131606
Foamaldatyds 1.18E-02 JRMMEL 296505
Acetaldetyde 7BTE-D4 [IMMEH 250E05
Acrolein 525605 MIMBL LUEDE
Naptrthalena BAGE-DS [MMMEL ) 2.85E-06
Acenaphitwlens 5.06E-06 [HMMBL 170607
Acenapiihene 142E-08 [IIMMGH: 477ED
Fluorene 297605 |WMMBL S.81E07
Phenanthrene 2HE-05 JVMMBL 8.80E07
Anthracens 1.87E-06 [RiMMEL 6.26E-08
Fluoranthene 7.81E-08 [IVMMEL 2.56E-07
Pyrene 4,70E-08 {VMNB 1681607
1.68E-08 5.64E-08
Chrysene 253E-07 MBY 1.196-08
B.91E-08 31.33E-08
1.55€-07 521500
Benzolwipyrene 1.88E-07 (VMMEBtU €.32E08
Indeno{1,2,3 3.75E-07 126608
Dibena) 5.A3E07 1.B6E-08
480E07 1.64E-08

iTanks

o4 o7 Distribution Tank (T-C7D) croT 40301019 NF 4 hours 0 o o |1osE0t] o - P 0 L] ] 0.00% ] -

T2 IMIBC Storage Tank {T-MBCS} MsT 4nnacogs| WF E hours ] ] o {3skEs| e - - b 0 [] ° 0.00004 ] -
03 gfn';';‘f'ﬂ‘?‘““ Tank - Heavy Vahicles 1 DFSTHY | 40301018 N M |hours [ [ b |t1aseoe| o rHexana 5.74E08 [ivhr 2 [ 0 0.0002 ° 5.85E-08
Benzene 2.74E0S [ 320807
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Table E.& M, Dally
Unit I (Lnit Description Process Code sce ,::?f:.j',, sisaon [Rata urts Emission Factors EF Units Emissions (pd)
) Rate Co | No; | SO; | voc | Hso, HAP Name TP EF ) NOw 50, vac 50, ey
Taluene 318604 [bme 3.826-06
Ethytbsnzene 445605 [jone 5ME07
mKylane 23604 [l 588506
124 Trimelyhanzane | 6.76E-04 [Bhr 8. 11E06
o4 :?_”;‘;‘iﬂ;”"" Fank - Heavy Vehicles 2 DFSTHY  |403a10-18|  NF 2 fhours [ o o [reec2a] e n-Hexane 5.7HE08 [Ihr [ o [ 0.0002 o 5.85E-08
Benzane LT4ECT P 3.29E07
Taliene 3.18E-04 [jome 382608
Etvytbenzane 4 4SE-05 [l SM4ED7
mXytens 8.23E-04 o B.88E-06
124 Trimetwbonzene | 6.78E-04 |lofr B.11E08
{Totat Erdisslons From Hon-Fughivas Sources.: L% 08 ©.0008 004 000005 0.01
Total Emisslons From Fugive Sources: L o o ool 2,00 4,00
Total Emissions: 7 151 018 035 0.00005 801
[* Al HAP gmisic mchuded ¥ - J lo i, regandiess of N vy L Far . 5l HAP amisaient wil be cansidersd non-hugihre.

RECC Class Il Permit Apglication { July 2090
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Table E9 Hourly Gaseous Emiasions
Unit10 Ium Description | Process Code I scc |¢=:';|f;rﬁ Rate Units Emission Factors F Units Emissions {ivh]
" Rate | co 7 mox ] 50, T woc | meso. | HAP Hame [ rerer | [ oo [ mo, | son J wvoc | wso. | wer
Mining
MND2 Ial-u‘nn | Blast |34rsml F I 52 |mmfo | 4 I LL H ] [] I ] I - I - km-mm l 348400 I 884.00 | 0406 I 0 I 0 l -
Salvent and
SXEQ1 {Sohvent Extracken 53 4o0001-88| F 1 hours [ l 0 l ] |n.u£-ns L] Banzene A37E-07 homent” a 0 a 0.86 0 3.0RE03
4 Primary Mix Tanks (7.75' D x 6.75' H each) $@ara=1007 |0 1320 |¢¢ Total Surface Area of Sohvant Exwsclion Toluene 4.BZE06 fohr-i 440E-02
4 Secondary Mix Tanks {9.5' D x .75 H each) 4@ 708 =2035 | Eswibsnzene 2.05E-05 pw-1* 1.87E-41
3 Tertiony kix Tanks (8:5° D B.75' H ench] 1@ 708 = 2128 (0 Xylones 2.B0E-05 Pt 258601
4 Extraction Seters (54'Lx 33 Wx 23  Hasch} |4 @2112 0445 |00 Cthers finchuding Heane) | 2 04E-05 [twn® 2.E8E-01
SXEO2 | Elsctrowinning Commercial Colts JEWCC) EW none NF 1 houes L] o ] o |1.57E04 Cobalt Campounds 2.36E-08 et ] ] 0 [ 0.004 6.22EG7
[Conirolied biy Cell Ventiation Scrubbers 2600 |
HPC-EWCVS HEWEVSS) {
" Control Efficioncy (%)
Fust Bumning Equipment
F&O1 {Dissel Electrawinning Hot Wiatsr Generator {HWG) DFS 10200503  WF 1 hoors 500 | 2000 | e 0.20 o POM 3,30E-03 |I41000 pal LE-] LT 0.008 0508 [ 145604
6.0 MMELhr Formaidetyde 5.10E-02 [ k#1000 ped 267603
Argenic 400 10" B 240E-05
Barylium 300 (méi0™ B 1.B0E-05
Cadmium 200|102 B 1.80E-08
Chromium 100 |wita?Bu 1.80E-05
Lead 500 (107 Bw SADEDS
Murcury 200 |w10 B 1.80E05
Manganess B.00 e s 160E-05
Niciel 300 [ Bl 1.80E-05
Selanium 1500 prteew 8.00E-05
FBO2 |Thickener Asea Emergency Generator (TEG) KKDE3 20200102  WF 1 hours 250 | sooc | c.oos6 | 040 ] - - v T2 LEEZ] LR} 088 0 -
1000 [ Bonzane 7.75E-04 [IMEL T.20E03
Tobsene 2B1E-04 JrMEL 254E03
Xytones. 1.83E-04 pMEN 1.89E03
Foemaldetyds TH0E-05 [MMBL TAED4
Acstaideryda 252605 [bamBt LITED4
Acrolein 7.8BE-06 [IrMMBn: 7AOE05
Haghthalene 1.30E-04 |lmmet 122603
Acenaphiylene B.23E-06 [lbMMBL ABGEDS
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Table E.8 Hourly Gaseous Emissions
Unit D {Uinit Bescription ProcessCode | 8CC  |iNFY1 Fup| Producton [Ret Unte Erveson Pactors £F Ui Emissions (i}
{F} Rate co NGy S0, Voo HS0, HAFP Name HAP EF co WOy 50, ot H50, HAP*

Acenaphihens 4. BSE-06 MM BL 4.38E-05
Fluorens 1 28E-05 EMMEBL 1.20E-04
FhenanBvens 4 05E-05 HoMIMBLL 3.03E-O4
Anthracens 1.23E-D6 jbAAMBL 1.15E-05
Fluoranthene 4 DIE-DE PoMMMBL ATAENS
Pyrana 3. 71E-06 |bMMBy Q4BE05
Benz{alanthracens 6.22E-D7 |hMiMBh: 5. BAE-DE
Chrysene 1.53E-D6 [bMMBL 1.44E-05
1.11E-06 tO04EGS
2,1RE-0T7 205E-D6
Banzo(ajpyrene 2,57E-07 |IiMMBLs 241E06
indano{1,2.3 4 1dEQT 3 85E-08
Dibenzia hjaniacens 346E-07 |IiWMBL A25E-06
5.56E-07 522606

FBO3 |PLS Pand Area Emergsncy Generator [PEG) {CDEY 0200102 WF 1 fhours 350 8.00 & DG66 040 1] - - g i-hr vz 1123 0.0t ol 1] -
.02 ) Benzens T.7EE-0d |I/MMBiIu 7.28£03
Toluenz 2.01E-0d {MMEBL 2.64E-03
Xylenes 1.93E-0d [MMBR 1.81E-03
Formaldetyde T.09E-05 |MMBR TAIEDS
Acetaidahyde 2.52E-05 WM BR LITEO4
Acrobein TAIE-08 |IWMBR TA0E-05
Haphthalene 1,30€-04 (WMMBL 122603
Acenaphihylene 9 23€-06 gb/MMBb B.66E-05
Acenaphthane A.GE-06 NoMMEBS 4.39E-05
Fluarens 128E-35 biMAM B 1.20E-04
Phenanthrena A DBE-05 fit/MEL AB3E-C4
Anihracens 123608 |DMMEBN 1.15E-05
Fluoranthene A 03E-06 HoMMBLL ATHEDS
Pyrene A71E-06 PoMMEBL 249E-05
Benz{ajanihracens B22E-07 RoMMBL 5. ME-06
Chryssns 1.535-06 HomiM Bhe 1 AE-D5
1.11E-06 1.04E-D5
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Table E3 Hourly Gaseous Emissions
UnitiD ot : ProcsssCom | 550 |NeyiFun Prodecion [Rae Ut Emisslan Fackors £F Ui Emissions (o)
[F} Rute co NGy S0, woC HS0, HAP Nama HAP EF <o NO, 80y voco H50, HAP®

218507 205608
Benzvisjpweans 2E57EOT [vMMEL 241E06
Indenal t2 3-cdpyrene 4 14E07 |VMMEBL 3.86E-06
Dibenzia hlanthacens 3.45E-07 MBI A 25E-06
Banzoig.h,ijperdens S.56E-07 | B S EDG

FBO4 |Wain Substation Emergency Generstor (MEG] KCDE3 20200102 NF 1 hours: s 6.00 09,0068 0.40 ] - - piA-hr 5.78 992 o0l 066 3 -
750 {0 Banzene T.TEE-B4 | MBt: 546503
Tolusne ZE1E-04 |G 1.98E-01
Xylanss 1.02E-0d IRVMMBI 1.26E-03
Foemaloeharde T.BEE-QS |[RAMMBNL S.55E-04
Acstaldehyde 2.52E-05 |B/mMMBh: 1LITEQd
Acrolsin T BSE-06 NorAMSL 5.55E-05
Haphihalsne 1.206-04 BMMEL B.1SE-D4
Acensphtidens 9.23E-06 [MMBL 6.50E-05
Acenaphihere 4. G8E06 {YNMMBIu 3.28E-DS
Fluorens 1.20E-05 |/MMEB BLEIE-DS
Phenanthrene #.08E-05 | MiBiu 28TEL4
Anthracemne 123806 HoiNMEL: 8.66E-06
Fluorariene A.03E-06 MM 2MESS
Fyrene ATIE-DE oM BL 261E05
Benzjaksnthracene 6.22E-07 [WVNIMBY 4_JAE-06
Chiysene 1.53E-08 [rMME 1.08E-05
1.11E-D8 T.91E-06
218E0T 1.53€-06
Benzo{njpyrens 2.5TE-O7 porMBL 1.01E08
Indeno{1,2,3 4. HEDT 29E-DG
Dit» 3.48E-C7 2 4E-08
Benzolg hilperdens 5.56E-07 |WMMBI ISTED6

FBOS e ion Building {AEG) ICDE3 2-02-001-02 NF 1 [houars. 50 6.60 00566 o0 L] - - QAT 578 292 oot 086 & -
50 W Banzene T.TEE-04 H/MMBL S548E03
Taluene 281E-04 {MMBR 1.98E-03
Xylenes 1.83E-O4 |VMMBL 1.38€-03
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Table £.8 Hourly Gaseous Emissions

RCC Ctass I} Permil Application { July 2010

Urit 10 [t Description Process Code sce ["w:‘frﬁ. oo [Rats Unes Ermisian Factors EF Units Eemissians (b
i Rt So | Hox | 50, | voc | hso, WAF Nams HAP EF <o NO, 0, voc W50, Hap -
Formaldehyde 7.89E-05 [LIGMER 5.55€-04
Acataklenyde 252605 [IMBE LT7ED4
crolein 7.80E-06 [BAMME 5.55€-05
Naphthalene 1.30E-08 [RMMBI 815604
Acenaphifntens 523606 lorumBi §.50E-0%
Acenaphihene 468506 [lMmata 320605
Flusrens 1.206-05 {bMMBN 9DIEDS
Phenanthrane 4.08E-05 [BAMMBR: 207E-04
Anthracene 123606 JBMMBL 8.65E06
Fhuorsnthane 40308 [#6MMBL: 204605
Pyrene IT1E-06 |lMmBL 261E-05
Sanzislenthracens | B.22E-07 [biMMBL «30E06
Chrysens 1.596-06 |BAMMBN: 1.08E-05
Banzofbuoranthane | 1.11E-06 VMBI 7.81E08
Benzo(kfusranthens | 2.185-07 [lmaMBi 153608
Benzoialpyrane 257E07 [ldmBL 1.81E-06
Indenoi1,2,3 4A4EDT 2B1ED6
Dibenzia, AAGEDT 2MEDG
Benzaighiperfene | 5.55E-07 {IrMMEM 191E08
FB06 :EWEG}l e 20200102 WF 1 hours soe ] 443 | doces | o2r 0 - - [goawnr 0.55 .40 0.0007 003 0 -
st ew Benzans 5.33E-04 ML 430E04
Tolene A COE-D4 |mAMBi 1.82E-04
Yyhones 285E04 MM 1.ME-04
1,3 Butadiene 3.91E-85 {RAMMBA 184205
Formakdstyde 1.10E-03 {VMMBR: 5.54E0A
Acstaidahyde 7ETED4 [BMNE 3S0E-04
Acrolein 9.256-05 [oMNBA: 4 MECS
Naghtheiene ABEDS [AMBL 398605
Acsnaphitnlans 5.06E-06 [BMMBL 237506
Acenaphthens 1.42E-06 [vMMBN 8.66E-07
Florens 2.52E-05 {sBu 1.37E-05
Phenanirane 2.B4E-0S {VMMBI 1.38E-05
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Table E.3 Hourly Gaseous Emissions
Unit 10 [unit Description Process Code s6e ["N;'fp':: Houty | ate s Emission Factors o5 U Emssions (bAe
R R o | o, | so; | voc | wso, HAP Hame HAP EF <o NOx S0, Vot 50, AP
Aritvacene 1.87E-08 [MMBL 87007
Flucrantfiens 7.81E-06 jlonaMBh: 3576208
Pyrens 4.7BE-06 PonMBL: 224606
Bereojalanthracens | 1.542-06 [lbrMMBL 7.80E07
Chrysens 353607 [iemman: 186E07
8.91E-08 4.55E-08
155607 7.28E-08
Benzoajpyrens 1.886-07 P 852600
Indenc{t2,3 375607 176E-07
Divenc(s 5.83E07 274E47
Benzofghipeniens | 4.89E-7 (bAMMBL 230807
£BOT [Primary Crusher Firs Walkee Pump (PCFAP] (coE2 20200102|  NF 1 houre 350 | v joomss i w27 o - — |ommenr 230 245 0004 .18 o -
o e Benzene 9.33E-04 | BMBE 261603
Tokseas 409E-04 [BuMBH: 115603
Xlanas 285604 foMMBL 7.98E04
1,3-Butadione 291605 [lvmman 10804
Formaldetyde 1.18E03 [RANMB 330608
Acetakdenyde 7 67E-04 [wiEm 215603
Acrobein 2.25E-05 MBS 250E-0¢
Naphihalans BAE0S BUMBL 237604
Acensohthiens | 5.06E-06 pmans 142605
Acsraghthane 1.426-06 [iMMEn: 300608
Fluarene 292605 lbodmen 818505
Prenantvens ZB4E-05 [MEM 823E05
Anteacens 1,67€-06 pvMBL 5.24E-06
Fluoranthens TE1E06 [ladmBy 213605
Pyroce 4T8E-05 |iMMBL 134505
Gerzolalantracens | 1.685-06 [lbiMMBL 47006
Ctwysana 353507 [IiMMBI 9.80E07
991E08 277607
1.55E-07 £MEDT
Benzo{aipyrsns 1,006-07 prasamas 5.28E-07
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Table E9 Hourly Gaseous Emisslons
Unit 161 JUnit Description Process Code sce ':;','f;z. vl Ermission Factors o p———
1 iy co | Wo, | so, | voc | mso, HAP Name AP EF <o HOx 50, Vo HS0, Hap

Indenof1,2,3 ITSELT 10506
Cibenzin 593607 163506
Benzalg hijpeedens | 4.89E-07 [omAMBL: 137606

FBOB [SH/EW Fire Water Pumg {SXFWP) KcoE2 20200102 NF 1 hours as0 | ars | eooes | v 0 - T 230 245 0008 a1 o -
400 hp Benzene .IIE04 [IMMENL 26153
Tolrene ADSE-O4 MM Bl 1.15E03
Xytenes 285604 [BUNBL 7.06E04
1,3-Butadiene ISTELS [ HMMBL 105624
Formaidehyds 118605 [oMMBL 330603
Acetakdehyds 7.67E-04 JrtnsBi 245600
Acrolein 8.25€-05 MMBL 259604
Naphthalens 8.486-05 [MMBL 23704
Acenaghityiens 5.06E-06 [HMMBL 142805
Acenaphthiane 142606 [MMEL 3.98€-06
Flugrene 2.52E-05 MMBL 8.186-05
Phanantrens 2405 [BuvEw 0.3EG5
Anthracene 1.67E-08 [bMMEL 524606
Flumanthens 7EIED6 BMMEL 213605
Pyrane £.76E-08 Boman 1.34E05
Benzo{aanthracene 1.60E-08 [I/MMBL 4.70E-08
Chiysens 35307 [MbEw 8.B9E07
2.51E-08 277647
155607 4 MEQT
Berzoisipyrene 1.68E-07 [mmt: 526607
ndena(1,2.3 37SE-07 1.05€.06
Dibenz(a, hjanthracene 5.03E-07 [HMMEL 163606
Berzoighjlperens | 4.80E-07 MBI 137606

Tanks

TO1 |C7 Distributian Tank (T-C7Dj} CToT 403010168 MWF 1 Hvours 13 Q [1] 1.02E-01 1] - - e 0 [1] o en L] -

o2 |WiBC Storags Tank (F4HECS) MsT covomsos| e 1 hours U 0 o |[ssEna| o - - o o o [ ouos [ -
™ g‘:;'sﬁ‘ﬁﬂf,‘”"“’ Tank - Heavy Vehicles 1 oFsTHY  |40301012]  wF 1 hours o a o [rmE0z| o nHexans 5.71E-06 {Ivhr o o o 001 0 5TE-06
Berzens 274605 [ 274605
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Table E.% Hourly Gassous Emissions
Uit D |Uinit Descripson Process Code sco ['é“}'frﬁ i T Emsslon Factors EF Units Ermissions fbfv]
) Rate co | Wo, | S0, | voc | Hs0, HAP Name HAP EF co NOx s0; = HSO. | map*
Tokans 318604 ot ERUY
Emyloenzens 4ASE-05 [t 445605
mXyhne 023504 ot 829504
1,24 Trimatibarzora | 576504 [the 6.T6ED4
T gy 0" Tank - ey Vefictes 2 OFSTHY  |40301018]  WF 1 fhowe a 5 o jumew| o o-Hexane S.71E-06 ot o o o oot ° 57E-0
Berzon 274E45 orr 274605
Tokuene J1SE-04 [vhr J1BE-4
Ettytbenzens A45E05 (1o A4sEDS
mtylene 8.23E-04 [l 823504
12,4 Trimethyioenzene | 6.766-04 it S.T6E04
Tatal Emissiona From Non-Fugitive Scurces: 1 587 sy 3 s.004 o
ot Emissions From Fugltive Sources: adseo0 | esdoe | toass o o00 00
Total Emissions: sseam | susr | 1o s 2004 o
I A4 HAP emisabine ars incleded 1 e luclifyvaile potantial i srvik, rgandiecs. of I they ans hgitvs. of the smistlon
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Figure F.3 Site Map Showing Major Processes at the RCP
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G.1. INTRODUCTION

As described in the Calculation Methodology presented in Appendix D, a 90% control efficiency is
utilized during the calculation of fugitive dust emissions from regularly traveled unpaved haul roads
servicing the open pit as well as from the general facility roads around the RCP. Additionally, the
RCP plans to implement reasonable dust control measures to prevent excessive fugitive emissions
from open areas and storage piles created by the mining operations. This document constitutes the
RCP’s dust control plan for achieving a 90% control of fugitive dust emissions from unpaved roads
and preventing excessive fugitive emissions from open areas.

RCC Class Il Permit Application / July 2010 G1 APPLIED ENVIRONMENTAL CONSULTANTS



G.2. FUGITIVE DUST EMISSIONS FROM UNPAVED ROADS

G.2.1 Unpaved Road Network

The RCP has a network of unpaved haul roads for transporting concentrating ore, leaching ore, and
waste rock from the open pit mine to the primary crushing area, leaching area, and waste rock areas,
respectively. Additionally, the RCP has general roads around the facility used by support vehicles.
Site diagrams of the RCP are presented in Appendix F. Primary roads include: (a) haul roads located
in the pit, (b) haul roads for transporting concentrating ore from the pit to the primary crusher/run of
mine stockpile, (c) haul roads for transporting leaching ore from the pit to the leach pad, (d) haul
roads for transporting waste rock from the pit to the waste rock storage area, and (e) general facility
roads around the RCP for support vehicles.

The RCP dust control plan for unpaved roads includes the use of chemical dust suppressants and/or
road watering. The control efficiency achieved by chemical dust suppressants depends upon the
strength of the ground inventory, whereas the control efficiency achieved by watering depends upon
the amount of water that is used (gallons/yd®) and the traffic volume. Since the chemical dust
suppressant usage does not depend on traffic volumes, the ground inventory value determined for a
90% control efficiency can be applied on a periodic basis to any unpaved road at the facility,
regardless of the rate of vehicles traveling on the road. However, because the control efficiency
achieved by unpaved road watering depends upon traffic volume, in this dust control plan, the haul
trucks traveling on haul roads during Year 5 operations at the RCP (the year when haul road travel
rates are greatest) is used as an example in determining the application intensity of water used to
control fugitive emissions. Additionally, the road network at the RCP is divided into four categories to
account for each road network category having a different maximum traffic volume.

During actual operation, the RCP will evaluate the haul truck traffic rates at different time periods
throughout the life of the mine to comrectly identify the application intensity needed for road watering
to achieve a 90% control efficiency on haul roads. Also, the RCP will evaluate the traffic rate of
support vehicles to determine the water application intensity needed to control the general unpaved
facility roads to a 90% control efficiency.

The calculation methodology used to estimate traffic volume is presented in Appendix G1. The road
network categories and the average hourly haul truck traffic rates at the maximum production,
assuming operations of 24 hours per day, are presented below:

a) Roadways that will be used to transport concentrating ore, leaching ore, and waste
rock from the mining location inside the pit to the exit point of the pit. These
roadways are expected to experience an average traffic rate of 120.0 vehicles per
hour,;

b) Roadways that will be used to transport concentrating ore from the exit of the pit to
the primary crusher dump hopper / run of mine stockpile. These roadways are
estimated to experience an average traffic rate of 30.0 vehicles per hour;

¢) Roadways that will be used to transport leaching ore from the exit of the pit to the
leaching area. These roadways are estimated to experience an average traffic rate
of 2.0 vehicles per hour; and
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d) Roadways that will be used to transport waste rock from the exit of the pit to the
waste rock storage area. These roadways are estimated to experience an average
traffic rate of 88.0 vehicles per hour.

G.2.2 Description of Dust Control Plans

Optimal dust control measures depend upon the characteristics of the road network and its use, and
upon meteorological considerations. Additionally, dust control measures are continuously evolving
with new products becoming available on a regular basis. In order to provide flexibility to change dust
control measures while achieving the desired control efficiency, this document proposes three
programs, each designed to achieve a 90% control of PM,, emissions. The RCP dust control plan
includes the flexibility to alternate from one dust control program to another or to use a separate dust
control program for an individual roadway system.

The RCP dust control plan ensures that at least a 90% control of PM;, emissions is achieved on the
unpaved road network. The RCP is also required to maintain no greater than a 20% opacity for all
non-point sources (see Table 4.1). A 90% control efficiency is considered sufficient to ensure that
the 20% opacity limit will be met.

G.2.2.1 Dust Control Program A

Dust Control Program A consists of the application of sufficient chemical dust suppressant to achieve
a ground inventory of 0.25 allons/yard2 with a reapplication frequency of 1-month (where
reapplication frequency refers to the time interval between applications used to maintain a specific
ground inventory). The term “ground inventory” represents the residual accumulation of a dust
suppressant from previous applications. (For a detailed definition of “ground inventory” see page 3-
20 of Fugitive Dust Background Document and Technical Information Document for Best Available
Control Measures, EPA-450/2-92-004, in Appendix G2). Dust suppressants which could be used for
this purpose include, among others, lignosulfonates, petroleum resins, asphalt emulsions, and acrylic
cement.

G.2.2.2 Dust Control Program B

Dust Control Program B consists of periodic watering in sufficient amounts to achieve 80% control for
PMo. The program will be applied only during days with precipitation of less than 0.01 inches. The
water application intensities necessary to achieve a 90% particulate control efficiency during daylight
and nighttime hours are presented in Tables G.2.1 and G.2.2, respectively. The roadway network
categories are presented in Section G.2.1 and a description on how the application intensities are
calculated is presented in Section G.4.2.
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Table G.2.1 Average Hourly Watering Requirements During Daylight Hours for Dust Control

Program B
Average Hourly Application Intensity
During Daylight Hours Required to
Roadway System Category Average Traffic  » chieve a 90% Control Efficiency for
(vehicles/hour) Fugitive Dust Emissions *
liters/meter? gallons/yard®
From Mining Location to Pit Boundary 120.0 4.87 1.08
From Pit Boundary to Primary Crusher
Dump Hopper / Run of Mine Stockpile 30.0 1.22 0.27
From Pit Boundary to Leach Pad 2.0 0.08 0.02
From Pit Boundary to Waste Rock 88.0 357 0.79

Storage Area

# The model predicts a 90% control efficiency regardiess whether the water application inensity is met with a single hourly
application, multiple applications during the 1-hour period, or greater application intensities for less frequent applications.

Table G.2.2 Average Hourly Watering Requirements During Nighttime Hours for Dust
Control Program B

Average Hourly Application Intensity
During Daylight Hours Required to

Roadway System Category Ave{fchmT;afﬁc Achieve a 90% Contro! Efficiency for

(vehicles/hour) Fugitive Dust Emissions ®
liters/meter® gallons/yard®

From Mining Location to Pit Boundary 120.0 2.43 0.54

From Pit Boundary to Primary Crusher

Dump Hopper / Run of Mine Stockpile 30.0 0.61 0.13

From Pit Boundary to Leach Pad 2.0 0.04 0.009

From Pit Boundary to Waste Rock 88.0 179 0.39

Storage Area

# The model predicts a 90% control efficiency regardiess whether the water application inensity is met with a single hourly
application, multiple applications during the 1-hour period, or greater application intensities for less frequent applications.

G.2.2.3 Dust Control Program C

Dust Control Program C consists of the application of sufficient chemical dust suppressant to achieve
a ground inventory of 0.05 gallons/yard® with a 1-month reapplication frequency (the ground inventory
of 0.05 gallons/yard® provides a base control efficiency of 62%.) plus periodic watering to increase
the base control efficiency achieved by chemical dust suppressants alone to 90%. A summary of the
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roadway traffic volume and corresponding annual average watering requirements of Dust Control
Program C is presented in Table G.2.3 (Daylight Hours) and Table G.2.4 (Nighttime Hours). If any
type of water adhesion enhancing material, such as a surfactant, is used with Dust Control Program
C, application intensities will be re-evaluated.

Table G.2.3 Average Hourly Watering Requirements During Daylight Hours for Dust Control

Program C
Average Hourly Application Intensity
During Daylight Hours Required to
Roadway System Category Ave{,aé:ﬁ;;afﬂc Achieve a 90% Control Efficiency for
(vehicles/hour) Fugitive Dust Emissions °
liters/meter? gallons/yard®
From Mining Location to Pit Boundary 120.0 1.85 0.41
From Pit Boundary to Primary Crusher
Dump Hopper / Run of Mine Stockpile 30.0 0.46 010
From Pit Boundary to Leach Pad 2.0 0.03 0.007
From Pit Boundary to Waste Rock 88.0 1.36 0.30

Storage Area

* The model predicts a 90% control efficiency regardless whether the water application intensity is met with a single hourly
appiication, multiple applications during the 1-hour period, or greater application intensities for less frequent applications,

Table G.2.4 Average Hourly Watering Requirements During Nighttime Hours for Dust
Control Program C

Average Hourly Application Intensity
During Daylight Hours Required to

T X ;

Roadway System Category Ave\r/acgsm;a fiic Achieve a 90% Control Efficiency for

(vehicles/hour) Fugitive Dust Emissions *

liters/meter? gatlons/yard?

From Mining Location to Pit Boundary 120.0 0.93 0.20
From Pit Boundary to Primary Crusher
Dump Hopper / Run of Mine Stockpile 30.0 0.23 0.05
From Pit Boundary to Leach Pad 2.0 0.02 0.003
From Pit Boundary to Waste Rock 88.0 0.68 0.15

Storage Area

® The model predicts a 90% confrol efficiency regardiess whether the water application iniensity is met with a single hourly
application, multiple applications during the 1-hour period, or greater application intensities for less frequent applications.
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G.3. PLAN FOR THE CONTROL OF FUGITIVE DUST EMISSIONS FROM OPEN
AREAS AND STORAGE PILES

G.3.17 Open Areas and Storage Piles

Open areas and storage piles include mined areas, overburden storage areas, as well as waste rock
storage areas. Open areas and storage areas which are subject to generating fugitive emissions
exclude ore, waste rock, and other similar areas because these areas are characterized by a low silt
content and therefore, are not dust producing areas. Consequently, dust control measures are not
necessary for such areas.

G.3.2 Description of Dust Control Plan

Open areas and storage piles which are in active use and subject to generating fugitive emissions will
be controlied by the application of water as required by Chapter 17.16, Article 1il of the P.C.C.. Open
areas and storage piles which are not actively used will be controlled by applying the methods
required by P.C.C. Sections 17.16.080 and 17.16.110, respectively. This includes the application of
sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Periodic
inspections of the open areas will be performed to evaluate the condition of the visible crust and, if
necessary, additional cherical dust suppressant and/or water will be applied. Other means which
may be applied include use of an adhesive soil stabilizer, paving covering, landscaping, detouring, or
other acceptable means. Access to such areas will also be minimized by the construction of berms
or other barriers to prevent re-disturbance of the areas.
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G.4. DEMONSTRATION THAT THE DUST CONTROL PLAN WILL PROVIDE A
90% CONTROL EFFICIENCY

G.4.1 Dust Control Program A

The control efficiency of a chemical dust suppressant is dependent upon the ground inventory of the
dust suppressant and the frequency between applications. A model developed by EPA, and
published in Fugitive Dust Background Document and Technical Information Document for Best
Available Control Measures (see Appendix G2), provides the relationship between these parameters
and PM,, control performance for dust suppressants in general. A graph representing this model is
presented in Figure G.4.1.

The sufficiency of Dust Control Program A to achieve a control efficiency of 30% for PMy is verified
by considering this figure. Using a chemical dust suppressant, a ground inventory of 0.25 gallons/yd®
with a 1-month reapplication frequency will provide a control efficiency for PM;, of 90%. It should be
noted that the model for PM;, control efficiency of petroleum-based dust suppressants published in
the AP-42, Section 13.2.2 (11/06), agrees with the EPA model used to determine the sufficiency of
Dust Control Program A.

The control efficiencies in the above mentioned models are averages and not maximums. Therefore,
it can be assumed that using a chemical dust suppressant with a ground inventory of 0.25 gallons/yd®
could result in control efficiencies higher than 90%.
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CHEMICAL DUST SUPPRESSANT
CONTROL EFFICIENCY MODEL

100 ‘

8
T

PM-10 Conirol Efflclency Averaged
Over the Thne Perlod Shown (%)
d
—

] ! !

Y 0.08

0.1 0.156 0.2
Ground Inventory (gal/sq yd)

0.25 03

Figure G.4.1 Model for Control Efficiency of PM,; when Using Chemical Dust Suppressants.
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G.4.2 Dust Control Program B

The application intensity of water during daylight and nighttime hours required to achieve a 90%
control efficiency for each road category is calculated using an empirical model developed by EPA
(Control of Open Fugitive Sources, EPA-U50/3-88-008, September, 1988, presented in Appendix
G3). The following equations were derived from this model:

. 08xpxdxt .
i= Equation 1
@00 -W,) a
p=0.0049 xPER Equation 2
where:

i = application intensity (liters/m?);

p = potential average hourly daytime evaporation rate (mm/hr, 0.507 for Tucson, AZ),

d = average hourly daytime traffic (vehicles/hr; see Section G.2.1);

t = time between applications (hours, 1 for hourly applications)

W. = average particulate control efficiency (%, 90 in this case); and

PER= mean annual pan evaporation rate (inches/year, 103.51 for Tucson, AZ from Western
Region Climate Center data from 1894-2005).

As shown by Equation 1, the application intensity is dependent upon the pan evaporation rate.
Because the pan evaporation rate differs between daytime and nighttime conditions, as well as
meteorological conditions, application intensities will also vary with daylight hours and nighttime hours
and with meteorological conditions. Nighttime hour application intensities are calculated assuming
the average hourly nighttime pan evaporation rate is equal to 50% of the average hourly daytime pan
evaporation rate.

The application intensity required to achieve a 90% control efficiency is calculated using Equation 1.
However, the application intensities are for illustration purposes due to the varying conditions of
evaporation rates and traffic volumes. A summary of the input variables and resulting application
intensities during daylight hours and nighttime hours derived from the above equation are presented
in Tables G.4.1 and G.4.2, respectively.

The application intensities in Tables G.4.1 and G.4.2 are based upon an hourly frequency of
application. The RCP may reduce the frequency of application by increasing the application intensity.
A frequency of once every two hours, for example, would require that the application intensities in
Tables G.4.1 and G.4.2 to be increased by a factor of 2.
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Table G.4.1 Summary of Data Used to Verify Dust Control Program B During Daylight Hours

. Average Hourly Water
Variables Application Intensity (i) ®
Roadway System Category - -
We P d (vehicles/ t liters/ gallons/
(%) (mm/h) hour) (hours)  meter’ yard?
From Mining Location o Pit g5 507 1200 1.0 4.87 1.08

Boundary

From Pit Boundary to Primary
Crusher Dump Hopper / Run 90 0.507 30.0 1.0 1.22 0.27
of Mine Stockpile

From Pit Boundary to Leach 90

Pad 0.507 20 1.0 0.08 0.02

From Pit Boundary to Waste a0

Rock Storage Area 0.507 88.0 1.0 3.57 0.79

“ The model predicts a 90% control efficiency regardiess whether the water application intensity is met with a single hourly
application, multiple appfications during the 1-hour period, or greater application intensities for less frequent applications.

Table G.4.2 Summary of Data Used to Verify Dust Control Program B During Nighttime

Hours
, Average Hourly Water
Variables Application Intensity (i) °
Roadway System Category
Wc p d (vehicles/ 1 liters/ gallons/
(%) (mm/h) hour) (hours)  meter yard®
From Mining Location to Pit 90 0.254 120.0 1.0 243 0.54

Boundary

From Pit Boundary to Primary
Crusher Dump Hopper / Run 90 0.254 30.0 1.0 0.61 0.13
of Mine Stockpile

From Pit Boundary to Leach

Pad 90 0.254 20 1.0 0.04 0.009

From Pit Boundary to Waste

Rock Storage Area % 0254 88.0 1.0 1.79 0.39

? The model predicts a 90% control efficiency regardless whether the water application iniensity is met with a single hourly
application, multiple applications during the 1-hour period, or greater application intensities for less frequent applications.
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It should be noted that the pan evaporation rates used to calculate the application intensities in
Tables G.4.1 and G.4.2 represent annual averages which, when used with Equation 1, will result in
an application intensity that is too high for winter months and too low for summer months. Actual
application intensities will be determined based on actual pan evaporation rates as determined for the
different climatological periods of the year. Additionally, the calculated intensities are based on the
maximum mine production rates. Lower production rates characterized by lower traffic rates will be
characterized by lower application intensities. If any type of water adhesion enhancing material, such
as a surfactant, is used with Dust Control Plan B, application intensities will be reevaluated.

G.4.3 Dust Control Program C

The sufficiency of Dust Control Program C to achieve a control efficiency of 90% for fugitive dust
emissions is verified by considering Figure G.4.1. Using a chemical dust suppressant, a ground
inventory of 0.05 gallons/yard® with a 1-month reapplication frequency provides a control efficiency of
62% for PMyo. The additional 28% control necessary to increase the control efficiency to 90% will be
attained through periodic watering. The control efficiency of the watering program, W, necessary to
increase the chemical dust suppressant control efficiency, CDS;, of 62% to a combined dust
suppressant/watering control efficiency of 90% is derived from the following equation:

Additional Control Necessary (%) Equation 3
W, = 1009 quation
c ( (100% - CDs,) }" 00%

28%
= 100%
¢ ((100%- 6:2%}}< ’
W, =73.7%
This value, 73.7%, is used in conjunction with the model described in Section G.4.2 to determine the
average application intensity of watering that is necessary to achieve a 73.7% control efficiency. A

summary of the input variables and resulting hourly application intensities during daylight and
nighttime hours derived from the model is given in Tables G.4.3 and G.4.4, respectively.
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Table G.4.3 Summary of Data Used to Verify Dust Control Program C During Daylight Hours

Variables Average Hourly Water
Application Intensity (i) ®

Roadway System Category - -

We p d (vehicles/ t liters/ gallons/

(%) (mm/h) hour) (hours)  meter yard?
From Mining Location to Pit
Boundary 73.7 0.507 120.0 1.0 1.85 0.41
From Pit Boundary to Primary
Crusher Dump Hopper /Run  73.7  0.507 30.0 1.0 0.46 0.10
of Mine Stockpile
From Pit Boundary to Leach 737 0507 20 1.0 0.03 0.007
Pad . . . . . .
From Pit Boundary to Waste
Rock Storage Area 73.7 0507 88.0 1.0 1.36 0.30

* The model predicts a 90% control efficiency regardless whether the water application intensity is met with a single hourly
application, multiple applications during the 1-hour period, or greater application intensities for less frequent applications.

Table G.4.4 Summary of Data Used to Verify Dust Control Program C During Nighttime

Hours
. Average Hourly Water
Variables Application Intensity (j)
Roadway System Category - -
c p d (vehicles/ t liters/ gallons/
(%) (mm/h) hour) (hours) meter’ yard®
From Mining Location to Pit
Boundary 73.7 0.254 120.0 1.0 0.93 0.20
From Pit Boundary to Primary
Crusher Dump Hopper/Run  73.7 0.254 30.0 1.0 0.23 0.05
of Mine Stockpile
E;"dm PitBoundary toLeach 437 (254 2.0 1.0 0.02 0.003
From Pit Boundary to Waste 737 554 88.0 1.0 0.68 0.15

Rock Storage Area

* The modei predicts a 90% conitrol efficiency regardless whether the water application iniensity is met with a single hourly
application, multiple applications during the 1-hour period, or greater application intensities for less fraquent applications.
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G.5. DEMONSTRATION OF COMPLIANCE WITH THE REQUIREMENTS OF
CHAPTER 17.16, ARTICLE Il OF THE P.C.C.

Section 17.16.080 of the P.C.C. requires, in part, that fugitive dust from open areas be kept to a
minimum by good modern practices such as using an approved dust suppressant.

Section G.3 of this document describes the control measures for wind-blown fugitive dust from open
areas and storage piles at the RCP. By developing and maintaining a visible crust on the soil in all
open areas and applicable storage piles, implementing best management practices (e.g., watering),
and minimizing access to these areas, the RCP Dust Control Pian complies with the requirements of
Chapter 17.16, Article Il for the control of fugitive dust emissions from open areas and storage piles.
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G.6. PERIODIC REAPPLICATION

G.6.1 Chemical Dust Suppressants

Dust control programs that utilize chemical dust suppressants require periodic applications of the
chemical dust suppressant in order to replenish dust suppressants that are removed from the road
due to the abrasion of the vehicles on the treated road surface. Each successive application will
correspond to:

a) The manufacturer's recommendation if available; or

b) If manufacturer's recommendations are not available, the amount necessary to completely
replenish the initial ground inventory every six months.

G.6.2 Road Watering

The frequency of reapplication of water used in Dust Control Programs B and C will depend upon the
operational plans of the RCP. The frequency can be hourly, less frequent or more frequent,
depending upon the traffic density, meteorological conditions, and operational considerations. The
application intensities for water should be treated as annual averages as some days will require a
greater water application whereas others will require a lesser water application due to seasonal
climatic condition changes. The models introduced in Sections G.4.2 and G.4.3 predict the same
control efficiency independent of whether the water is applied during one pass per hour of the water
truck or during multiple passes during the 1-hour period. Additionally, watering will not be required
for days when natural precipitation equals or exceeds 0.01 inches or when roads are moist due to
recent rain, as the control efficiency during such days is assumed to be 100% by AP-42,

RCC Class )l Permit Application / July 2010 G14 APPLIED ENVIRONMENTAL CONSULTANTS




G.7. RECORD KEEPING REQUIREMENTS

G.7.1 Records of the Application of Chemical Dust Suppressants

Records will be maintained demonstrating the RCP's compliance with the initial chemical dust
suppressant ground inventory required by Dust Control Programs A and C by recording the
information necessary to demonstrate a 90% control efficiency.

G.7.2 Records of Reapplication of Chemical Dust Suppressants

Records will be maintained demonstrating the RCP’s compliance with the periodic reapplication of
dust suppressants to replace losses as identified in Section G.6.1. Records will be maintained
concurrently with the records described in Section G.7.1.

G.7.3 Records of Application of Water

Records will be maintained demonstrating the RCP’s compliance with the watering requirements of
Dust Control Programs B and C by recording the information necessary to demonstrate a 90%
control efficiency.
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APPENDIX G1

ROADWAY NETWORK TRAFFIC VOLUME

CALCULATION METHODOLOGY
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G1. ROADWAY SYSTEM TRAFFIC VOLUME CALCULATION METHODOLOGY

Because the control efficiency of unpaved road watering is dependent upon traffic volume, the
roadway system at the RCP was divided into four road network categories based on average hourly
traffic rates. Traffic volume estimates for the road network categories are calculating by dividing the
anticipated hourly amount of material transferred by the haul trucks on each road network category
by the average haui truck load (250 tons) and multiplying this number by two to account for the haul
trucks retuming empty to the mining location. This methodology is shown in the following equation:

tons ) y 1trip 5 2 passes)

Traffic Volume vehicles =| Material Transferred by Haul Trucks -
hour hour ) 250 tons trip

The process rates and resulting traffic volume estimates for each roadway system are listed in Table
G1.1. The traffic volumes in this table are presented for Year 5 operations at the RCP. However,
since process rates vary hourly, daily, and annually, traffic volumes will be monitored on an on-going
basis so that accurate water application intensities are determined and a 90% control efficiency will
be met.

Table G1.1 Summary of Data Used to Calculate Roadway System Traffic Volume (Year 5)

Maximum Process Traffic Volume

Roadway System Category Rate (tons/hour) (vehicles/hour)
From Mining Location to Pit Boundary 15,000 120.0
From Pit Boundary to Primary Crusher Dump Hopper /
Run of Mine Stockpile 3,750 30.0
From Pit Boundary to Leach Pad 250 2.0
From Pit Boundary to Waste Rock Storage Area 11,000 88.0
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APPENDIX G2

EXCERPT FROM
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United States Office of Adr Qualiry EPA-450/2-92-004
Envirommental Protecton Plamming and Standds Sepember 1992
Agency Ressarch Trizngle Park, NC 27711
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FUGITIVE DUST BACKGROUND
DOCUMENT AND TECHNICAL
INFORMATION DOCUMENT FOR
BEST AVAILABLE CONTROL
MEASURES

_disoibuted as another
membership servicz by the
American Mining Congress
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31.1.2.2 Water Flushing of Roads——

ctreset flushers remove surface matarizals from roads and
parking lots using high prassure watar sprays. Sche systTans
supplement the cleaning with broom sweeping after flnshing.
Onlike the twe sweeping methods, £lushing faces some obvious
drawpacks in terms of water usage, potantial watsr polluticn, ang
the fregquent need +o return to the water source. However,
flushing generally tends to be more effective in contr oll_ng
particulate emissions.

Equations to estimate instantanecus control efficiency
velues sre given in Table 3-1. Note that water flushing and
flushing followed by broom sweeping represent the two most
effective contrcl methods (on the basis of field emission
measurements) given in that t=ble.

Tn the case of winter sanding, dust generation potential can
me réduced if the fine materials left on roadways after pavement
drving are cleaned up promptly and without further spreading and

. resuspension. Prompt cleaning also keeps abrasives Ifrom being
ground into small particles by road traffic or freeze /thawing.
Quick cleanup may not be mandated, however, if a new SnNOWSTorm is
1ikely. Cleanup using combination water flushing/broom sweeping
is recommended as soon as possible after a storm when above-
freezing t_mpera tures keep the flushing water from freezing on

the roadway. If the road is already wet, flushing may not be .-

required.
3.2 TUNPAVED ROADS

There ars numerous contrcl opticns for unpaved travel
surfaces, as shown in Table 3-5. Note that the controls fall
into The three generzl categories of source tent recductions,
surface improvements, and surface treatment. Bach of these is

discussed in grester detail in the following sections.




m

TABLE 3-5. CONTROL TECHNIQUES FOR UNPAVED TRAVEL SURFACESS

Source ewxtent reduction: Speed reduction

Traffic rednction

Source improvement: Paving

Gravel surface

Surface treatment: Watering

" Chemical stabilization

2 Table entries reflect EDA drast guidance on urban fugitive
dust conptrol.
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jnstance, the control afforded by these measures is readily

3.2.1 oproe Bt + pReducti
These controls either limit the amount oI +=affic on a road
reducé rhe PM-10 emission rats or ;ower speads to reduce the
emizsion factor value given by BEouatiocn (zZ-§). Examples could
include ride share programs, restriction of roads to certain

vehicle types, o strict enforcement of speed limifs. In auy

obtained by the application of the eauatlcn.

3.2.2 of I AL

These controls alter the road surface. Unlike surface

treatments (discussed below), these improvements azre largely
n"gne—shot" control methods; that ig, periodic re tregitments are

not normally reguired.
The mos: obvious surface improvement iz, of couzrse, DaVan

an unpaved road. This option is expensive and is probablv nost
applicable to- high volume (more than a few hundred passes per
day) public roads and indost—ial plant rcads that are not subject
to very heavy vehicles (=2.G., slag pot carriers, haul trucks,

etc.) or spillage of material in transport. control efficiency
estimates can be obtained by applying _he _nxsrmatlcn of

Sect;an 3~1.
'Other improvement methods cover the road surface material

with another materizl of lower silt content (e.g-., covering a
dirt road with gravel or slag, or using a "road cazpet" under
ballast). Because Eguation (2-6) shows a linear relztionship
between the emission factor and the silt content of the road
surface, any reduction in the silt value is accompanied by an
equivalent reduction in emissions. This type of improvement is
initialiv much less expensive than paving; however,.maintenance
(such as grading and spot reapplication of the cover material)

may be reguired.
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Pinally, vegetative cover has been Propesed as a surface
improvement for very low traffic volume roads (i.e., access roads
te agricultural fields). Even though vehicle related emissions
from such a road would be quite low, this methed will alsc reduca

wind erosion of the road surface.

3.2.3 Suriace Ireatments

Surface treatment refers to these contrel tachniquéé which
require periodic reappl.i;::atibns. Treatments fall into the two
main categories of (1) wet suppressiomn (i.e., watering, possibly
with surfactants or other additives), which Xseps the surface wet
to control emissicns, and (2) chemical stabilization, which
attempts to change the physical (and, hence, the emissions)
characteristics of the roadway. Necessarv respplicatisn
frequencies may range Irom several minutes for plain water under
hot, summertime conditions to several weeks (or mcontis) for
Chemicals.

Water is usually applied to unpaved roads using a truck with
a gravity or pressure feed. This is only a tewmporzary measurs,
and periodic reapplicaticns are necessary to achieve any
substantial level of comitral efficiency. Some increase in
overall control efficiency is affcrded by wetting agents which
raduce surface tensicon.

Cngmical dust suppressants, on the other hand, have much
less frequent reapplication requirement=. . Thess suppressénts are
Cesigned to alter the roadway, such as cementing loose matgriai
into a fairly impervious surface (thus simmlating a paved
surface) or forming a surface which atiracts and retains moisture
(thus simulating weit suppression).

Chemical dust suppressants are generzlly applied to the road
suriace as a -water solution of the agent. “The degree of comtrol
achieved is a direct functicn of the application intsnsity
(velume of soluticn per aresz), diloticn ratio, and frzguency

Septemiber 12922

= e s R




(number of applications per unit time) of the chemical applied io

the surface and also depends on the type and number of vehicles

using ‘the road.

3.2.3.1 Watering—

The control efficiency of unpaved road watering depends
upon: (a) the amount of watar applied per unit area of road
surface, (b) the time between reapplications, (e¢) traffic volmme
during that period, and (d) prevailing meteorclegical conditions
during the périod. All of these factors affect the road surface
‘moisture conmtent. The control efficiency relationship shown in
Figure 3-1 is buried in field tests conducted at a coal-fired
power plant. Surface moisture grab samples over the daily
watering cycle along with the daily traffic flow cycle are needed
to determine an average control efficiency using this figure.
The low control efficiency for watering of unpaved roads and the
need Ior freguent (almest daily) reapplication preclude the use
of watering as possible BACM.

3.2.3.2 Chemical Treatments—-

As noted, some chemicals (most notably salts) simulats wet
suppression by attracting and retaining moisture on the road
surface. These methods are often supplementad by some watering.
It is recommended that control efficiency estimates be obtained
using Figure 3-1 and enforcement be based on grab sample moisture
contents.

The more common chemical dust suppressants form a hard
cemented surface. It Is this type of suppressant that is
considered below.

Besides water, petroleum resins (such as Coherex®) have
bistorically been the products most widely used in industry.
However, considerable interest has been shown a2t both +he plant
and corporate level in alternative chemical dust suppressants.

s a result of this continued intersst, several new dust
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suppressants ha%e bean imtroduced. These have inclioded asthalt.
emulsions, acrvlics, and adhesives. In adciiticn, the generic
petrcleum resin formulations developed 2% the Mellon Institute
with funding from the American Ircn and Steel Institute (AISI)
have gained considerable attasntion. These generic suppressants
were designed to be produced cn—site at iron and steel plants.
On-site production of this type of suppressant in quantities
commonly used im iron and steel,plants has been estimated to
reduce chemiczel cests by a2pproximately 50 percent (Russeil and
Caruss, 1884).

in an earliier test report, average performance curves wers
generated for four chemical dust suppressants: (a) a
commercially available petroleum resin, (b) a genmeric petroleum
resin for on-site production at an industrial facility, (c) an
acrylic cement, and (d) an asphalt emulsion (Mulesk: and Cowherd,
1387). (Note that at the time of the testing program, these
suppressant types accounted for the majority of the market share
in the iron aznd steel industyy.) The results of this progran

were combined with other test results to develop a model T

estimate Lime—averaged PM-10 contrcl performance. This model is -

illustrated in Pigure 3-2. Several items are to be noted:

. The term "ground inventory"™ is 2 measure of residual
effects from previous applications. Ground inventory
is found by adding together the total volume (pér unit
arez) of concentrate (pot solution) since the start of
the dust control season. An example is provided below.

. Rote that no credit for control is assigned vntil the
ground inventory exceeds 0.05 gal/ya2. '

. Because suppressants must be periodically reapplied to
unpaved roads, use cf the time—-average values given in
the figure are appropriate. Recommended minimum
rezpplication frequencies (as well as altermatives) are

discussed later in this section.
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Figurs 3-2 represants an average of the four

suppressants given above. The basis of the methedelegy

for petroleum resins only

1ies in 2 similar model
(Muleski and Cownerd, 1587). EHowever, agreement
berweern the caontrol efficiency estimates given DY
Figure 3-2 and available £ield measurements is

reasonébly good.
As an example ci the use cf Pigure
(2—6) has been used to estimate a FPM-10
kg/VKT. Fuarther, Suppose +hat starting on May 1, the road is
ereated with 0.25 gal/yd? of a (1 part chemical to 5 parts water)
irst of each month until October. In this

soluticn on the £
instance, the fallowing averade controlled emission factors ars

3-2, suppose the Eguation

enwission factor of 2.0

found:
Average
Average controlied
Ground control emission
inventar efficienc factor,
Period Y, v, kg /VKT
gal/ya< percent?
May 0.042 0 2.0
June 0.083" 638 0.64 .
July _ 0.12 75 0.50
Angust 0.17 82 0.386
September 0.21 88 - 0.24
a From Figure 3-1; zerc efficiency assigned if ground

inventory is less than 0.05 gal /yd<.

Tn formulating dust control plans for chemical dust

-suppressants, additional topics must be considered. These are

briefly discussed below.
Use of Paved Road Controls on Chemically Treated

3.2.2.2.1

Oppaved Rogdﬁ——Répeated rse of chemical dust suppressants tend,

over time, to
The resnliting surface may permit the use of paved road cleaning

form fFairly impervious surfaces on unpaved roads.

technicgues to reduce aggragata loading due to spillage and track-

September 1882
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on.‘ A field progran conducted tests on surfaces that had been
flushed and vacuumed 3 days earliier (Muleski and Cowherd, 1987).
(The surfaces themselves had last been chemically treated 70 days
before.) Control efficiency values of 20 percent or more (based
cn the uncontrolled emission factor of the unpaved roads) were
found for each particulate size fraction considered.

The use of paved road technigues for "hounsekeeping” purposes
would appear to have the benefits of both high control
(referenced to an uncontrolled unpaved road) and potantially
relatively low cost (compared toc follcw-up chemical
applications). Generally, it is recommended that these methods
not be employed until the ground inventory exceeds approximately
0.2 gal/yd2 (0.9 L/mz). Plant personnel should, of course, first
examine the use of paved road techniques on chemically~treated
surfaces in limited areas pricr to implementing a fyll-scale
program.

3.2.3.2.2 Minimum Reapplication Frequencv--RBecause unpaved
roads in industry are often used for the movement of materials
and are often surrounded by additional unpaved travel areas,
spillage and carryout onto the chemicaily treated road reguired
periodic "housekeeping" activities. In addition, gradunal
abrasion of the treated surface by traffic will result in loose
material on the surface which should be controlled.

It is recommended that at least dilute reapplications be
employed every month to control loose surface material unless
paved road control techniques are used (as described above).

More frequent reapplications would be reqguired if spiilage and’

track-on posa particular problems for a rocad.

3.2.3.2.3 HWeather Considerations-—Roads generally have
higher moisture contents during cocler periods due to decreased
evaporation. Small incresses in surface moisture may result in

large increases in control efficiency (as referenced to the dry
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summertime conditions inherent in the AP=-42 unpaved road
predictive equation). In addition, apblication eof chemical dust
suppressants during cooler periocds of the year may be inadvisable
for traffic safety reasons.

Weather-related applidation schedules should be considered
prior to implementing any conirol program. Responsible parties
and regulatory agency perscnnel should work clesely in making
this joint determination. _

Compared to the other open dust sources discussed in this
mahual, there is a wealth of cost informetion available for
chemical dust suppressants on unpaved rovads. Note that many salt
products are delivered and applied by the same truck. Por those
products, costs are easily obtained by contacting a local
distributor.

3.3 STORAGE FILES

The contrel technigues applicable to storage piles fall into
distinct categories as relatad to materials handling operations
(inciunding traffic around piles) and wind erosion. In both
cgsés, the conmtrol can be achieved by: (a) source extent
reduction, (b) source improvement related to work practices and
transfer eguipment (load-in and load=-out cperations), and (c)
surface treatment. These control options are summarized in
Table 3-6. The efficiency of these controls ties back to the
emission factor relationships presented earlier in this section.

In mest cases, good work practices which confine freshly
expesed material provide substantial opportunities for emission
reduction without the need for investment in a control
application program. For example, pile activity, loading and
unloading, can be confined to lseward (downwind) side of the
pile. This statement alsoc applies to areas arocund the pile as
well as the pile itself. In particular, spillage of material

caused by pile load-out and maintenance equipment can add a large
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3 3 3 Surfacs Treaiments
3.3.3. 1 Watering. The control =rF1c1ancy of unpaved road w@tar1ng
the amount of water anuT1nd per unit arsa of road

depends upan (&)
) the time betweerr re=appiications, (c) traffic volume during

surface, (b
prevailing meteorological conditions during the

that period, and (d)
While several investigations have estimated or studied Watﬂrlng

period.
gs, few have specified all the factors Tisted ahove.

efficienci
An empirical model for the performance of waterwng as 4 contru1

The supporting data base consists of

LeanTQUE has been developed.?8
£ive different summer and fall ;]

14 tests performed in four states during

months. The model is:

c-100-2824d% (3-2)°
where: (.= average control efficiancy, percent
P = potential averade houriy daytime evaporatﬁon rate, mm/h
d = average hourly daytime traffic rate, (h-!
i = application intensity, L/m32
t = time hetween applications, h
Estimatas of the potential average hourly daytime evaporation rate may be

obtained from
_0.0045 x (value in Figurs 3-2) for annual conditions
P = 0.0065 x (value in Figure 3-2) for summer conditions
An aTterna;1ve approach (wn1ch is potentidlly syitahle for a
regu1auory format) is -shown as Figure 3-3. This figure is adapted from
11 Field tests conducted at a coal-fired power p]anu. Measured contraT
efficiencies did not correlate well with either time or vehicle passas

after application. Haowever, this is believed due to reducad evening

evaporation (Togistics delayed the start of testing.until 2 p.m. and
testing continued through the esarly evening). Surfaca moisture grab
samples were taken throudhout the tasting period, and not surprisingly,
thesa show a strong correlation with control efficiency.

Figure 3-3 shaws that between the average uncortrolled moisture
comtant and a value of twice that, a small increase in moisturs content
resu1tsvin a2 large increase in control efficiency. Beyond this point,
comtrgl efficiency grows’sibw]y with increased moisture content. Although
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APPENDIX H

DRAFT PERMIT

RCC Class Il Permit Application / July 2010

(TO BE SUBMITTED AT A LATER DATE)

APPLIED ENVIRONMENTAL, CONSULTANTS






