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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 Il 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 checklist
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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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 to 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 (PMjp), particulate
matter less than 2.5 microns in aerodynamic diameter (PM, ), carbon monoxide (CO), nitrous oxides
(NO,), sulfur dioxide (SO,), volatile organic compounds (VOCSs), sulfuric acid (H,SO,), 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 flexibility, 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,o, and PM, 5 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 close
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, PMyo, and PM, s 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. It is 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, PMyq,
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 belts 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,o, 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 controlled 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 flotation 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 particles 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;g, and PM,s
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.

2.1.5 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, PMy, 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, PMy, 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 buttresses 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 collection system above
the pad liner. The copper-bearing leach solution, or PLS, will flow by gravity from the leach 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, PMyo, and PM; s emissions. Other heap leaching processes do not produce emissions of
regulated air pollutants.

2.1.8 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 resulting 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 stainless 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 cells. 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,SO, 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;
(9) 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 multiple 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, PMy,, PM, 5, 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, PMy4, 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 molybdenum 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 mobile 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 followed.

2.1.10 Additional Information about Pollution Control Equipment

As described in the individual process description sections, the current design of the RCP includes
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 SX/EW 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 (SO,) 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 pollutants, 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, PMy,, PM, 5, SO,, CO, NO,, VOCs, H,SO,,
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.
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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
PMyo Fugitive 842.00
Total 908.02
Non-Fugitive 28.02
PM; s Fugitive 93.48
Total 121.51
Non-Fugitive 9.00
(6{0) Fugitive 606.22
Total 615.22
Non-Fugitive 16.76
NOy Fugitive 153.82
Total 170.58
Non-Fugitive 0.06
SO, Fugitive 18.10
Total 18.15
Non-Fugitive 151
VOCs Fugitive 3.77
Total 5.28
Non-Fugitive 0.02
H,SO, 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 lll, 1V, 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 IlI, 1V, 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 filter 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 Illl 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.

4.4 PROPOSED EXEMPTIONS

RCC is not requesting exemptions to any otherwise applicable requirement.

RCC Class Il Permit Application / July 2010 4-1 APPLIED ENVIRONMENTAL CONSULTANTS
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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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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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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 pollution 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 include 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 pollution 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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9. COMPLIANCE PLAN

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

Compliance with Articles Ill, 1V, V and VI will be demonstrated using the methods described in Table
4.1.

9.2 COMPLIANCE WITH CHARPTER 17.16, ARTICLE VII OF THE P.C.C. AND RULES
PROMULGATED PURSUANT TO A.R.S. 849-426.03 AND 849-426.06

Compliance with Article VII of the P.C.C. and the rules promulgated pursuant to A.R.S. §49-426.03
and A.R.S. 849-426.06 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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PIMA COUNTY DEPARTMENT OF ENVIRONMENTAL QUALITY
Adr Program
150 W, Congress Sto= Suite 109 = Tucson, AZ 85701 = Phone: (520) 740-3340

STANDARD PERMIT APPLICATION FORM
FOR CLASS llflll SOURCES

spired by AR S § A9-AR 7 of e P Coungy Cod

1. Permit to be issued to (Arizona Corporate Commission Registered Name): _Rosemont Copper Company

2. Miailing Address: P.O. Box 35130 R . e
City: Tucson e oStatet AZ . 7ap: 85740-5130

3. Name (or names) of Owner or Operators. Rosemont Copper Company
PAX#: Phone:_(602) 315-9582
Fmail:_jsturgess@augustaresource.com N ~ R

40 Nameof Owner's Agentc S
FAX#: o Phones B R

S Plant Name (if different than item #1): Rosemont Copper Project

6. Proposed Equipment/Plant Location Address: 12700 E. Greaterville Road S

City: Sonoita State: AZ  7ip: 85637

7. Plant/Site Manager/Contact Person:_Kathy Arnold, Director of Environmental and Regulatory Affairs
FAaX#: (520)297-7724 Phone: (520) 297-7723
Fmait:_karnold@rosemontcopper.com

8. General Nature of Business:  Copper Mining and Processing

Standard Industrial Classification Code(s): 1021 ~ Permit Class: Class |l

9. Type of Orgamization: Ié_-(_](.'m'lmr:ni:m ﬂ!mii\'i{hml Owner i:f’:n'im'rship m{}o\’m‘nnwm Entity i:_-:}('}ﬂwr

10, Permit Application Basis (Check all thaet apply): X New Source [ JGeneral Permit (1 Portable Souree
U Renewal Revisioi: [ IAdministrative [ ] Minor [ ISignificant Existing Permit #

Date of Commencement of Construction or Modification: l_,_Jp_on issuance of permtt_ L

s any of the equipment to be leased to another individual or entity? [ ves Xino

Pl Typed or Printed Name of Responsible Official (RO): Jamie Sturgess
Official Title of RO:_Vice President, Sustainable Development

ROFax# e RO Phone #:_(602)315-9982

RO Email:_jsturgess@augustaresource.com.

12, Signature of Responsible Official of Organization: S

RCC Class Il Permit Application / July 2010 Al Applied Environmental Consultants
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Statement of Compliance with all Applicable Requirements

Permit Number (17 existing source)

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

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

The responsible official is defined as a pevson who is in charge of principal husiness functions or
who performs policy or decision making functions for the business. This may also inelude an
auithorized representative for such persons. For a complete definition, see Pima County Aiv
Quality Contirad, Tiele 17, Section 17 .04.340(A1(199;.

I eertify that | have knowledee of the facts hercin set forth, that the same are true, accurate and complete 1o the
best of my knowledge and belief, and that all information not identified by me as confidental in nature shall be
treated by the Pima County Departiment of Environmental Quality (PDEQ) as public record. 1 also attest that T am
in compliance with the applicable requirements and will continue to comply with such requirements and any
future requirements that become cffective during the lite of my permit. I further state that | will assume
responsibility for the construction. modification. or operation of the source in accordance with the requirements of
Tide 17 ot the Puna County Code and any permit issuced thereof

Name (PrintType): Jamie Sturgess 1ile: Vice President, Sustainable Development

iy . |
(Signature): "&CMVV&\ gt:r\yu _ “NWS\J‘.&& //2? 301 O

Certification of Truth, Accuracy, and Completeness

F702.063(H) - Cenification of Truth, Accuracy, and Completeness. Any application form. report, or compliance
certification submiticd pursuant o this Chapter shall contain certification by a responsible official of truth,
accuracy, and completeness. This certification shall staie that, based on information and beliel formed afler
reasonable inquiry, the statements and information in the documents are true, accurate, and complete.

By my signature L{Name) _ Jamie Sturgess . hereby certify that based on information and
belief formed after reasonahle inquivy. the statements and imformaton i this document are true, accurate, and

complete.
A

{'Si;;ll;‘litn'c}Mf

Official Title: Vice President, Sustainable |);.,|tffs‘u_% 9“7) ;6 lo

Development

Py County Department of Envirosmental Qualiy

RCC Class Il Permit Application / July 2010 AB Applied Environmental Consultants



APPENDIX B

PROCESS FLOW DIAGRAMS

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS
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APPENDIX C

INSIGNIFICANT AND TRIVIAL ACTIVITIES FOR THE RCP

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS



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.

Landscaping, building maintenance, or janitorial activities.

S A

10.

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 trimmers/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. 81261, 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.

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 gallon 50/50 Mix Tank

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

AwnbNhpE

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.

i. 5,000 gallon Flocculant Mix Tanks

ii. 5,000 gallon Flocculant Distribution Tanks

iii. 3,000 gallon Promoter Storage Tank

iv. 500 gallon Guar Mix Tank

V. 500 gallon Guar Day Tank

vi. 9,500 gallon Diluent Storage Tank

vii. 165 gallon Decant Tank

viii. 3,000 gallon Automatic Transmission Fluid Storage Tank
ix. 5,876 gallon Engine Oil Storage Tank

X. 3,000 gallon Hydraulic Fluid Storage Tank

xi. 3,000 gallon Gear Oil Storage Tank

xii. 5,876 gallon Used Oil Storage Tank

xiii. 275 gallon Automatic Transmission Fluid Day Tank
xiv. 275 gallon Engine Oil Day Tank

Xv. 275 gallon Hydraulic Fluid Day Tank

Xvi. 275 gallon Gear Oil Day Tank

xvii. 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 multiple times
per year.

i. 1,650 gallon Organic Separation Tank
il. 840 gallon Recovered Organic Tank
iii. 67,600 gallon Loaded Organic Tank
iv. 90,000 gallon Crud Holding Tank

V. 10,000 gallon Crud Decant Tank

vi. 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. IC 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.

I 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.
il. 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 pollutant 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.

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

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

D. Non-commercial food preparation.
1. Facilities used for preparing food or beverages for consumption at the RCP.
E. Janitorial services and consumer use of janitorial products.
F. Internal combustion engines used for landscaping purposes.
G. Laundry activities, except for dry-cleaning and steam boilers.
H.  Bathroom and toilet vent emissions.
I Emergency or backup electrical generators at residential locations.
J. Tobacco smoking rooms and areas.
K. Blacksmith forges.

L. 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.

M.  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.

N.  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.

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

P. 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

RCC Class Il Permit Application / July 2010 Cc4 APPLIED ENVIRONMENTAL CONSULTANTS



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.

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

S. 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
Filtered 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
. Sodium Thiophosphate Solution Tank
. Sulfuric Acid Storage Tanks
. Cobalt Sulfate Mix Tanks
. Cathode Wash Tank Stripping Machine (EW Building)

© o Nk wDDPRE
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T. Storage tanks, reservoirs, and pumping and handling equipment of any size containing
soaps, vegetable oil, grease, animal fat, and nonvolatile aqueous salt solutions, if appropriate
lids and covers are used.

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

V. Drop hammers or hydraulic presses for forging or metalworking.
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AA.

BB.

CC.

DD.

EE.

FF.

GG.

HH.

JJ.

KK.

LL.

MM.

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

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

Humidity chambers.

Solar simulators.
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NN.

0O0.

PP.

QQ.

RR.

SS.

TT.

Uu.

VV.

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.

Steam leaks.

Steam cleaning operations and steam sterilizers.

1. Steam Cleaning Machine

Additional Activities Not Otherwise Subject to Any Applicable Reguirement

A.

B.

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.

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.

e

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.
ii. 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.
viii.  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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10.
11.
12.

13.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
30.
31
32.
33.
34.

dismantlement or buildings, utility lines, pipelines, wells, excavations, earthworks and
other structures that do not constitute an emission unit.

Containers, reservoirs, or tanks used exclusively in dipping operations to coat objects

with oils, waxes or greases.

Activities connected with industrial hygiene services.

Individual points of emissions or activities.

i. Individual sampling points, analyzers, and process instrumentation, whose
operation may result in emissions.

. Individual features of an emission unit, such as each burner and sootblower in a
boiler.

iii. 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.

Aerosol can usage.

Plastic pipe or liner welding.

Acetylene, butane and propane torches.

Blast-cleaning equipment using a suspension of abrasive in water or air and any exhaust
system or collector serving them exclusively.

Surface impoundments, such as evaporation ponds, settling ponds, and storm water
ponds.

i. Reclaim water ponds and reservoirs

. Stormwater catchment basins

Pump/motor oil reservoirs, such as gear box lubrication.

Transformer vents.

Lubricating system reservoirs.

Hydraulic system reservoirs.

Caulking operations which are not part of a production process.

Electric Motors.

Cathodic protection systems.

High Voltage induced corona.

Production of hot/chilled water for on-site use not related to any industrial process.

Safety devices, such as fire extinguishers, if associated with a permitted emission
source, but not including sources or continuous emissions.

CFC recovery equipment.

Soil gas sampling.

Filter draining.

General vehicle maintenance and servicing activities at the source.

Circuit Breakers.

Station transformers.

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 (PMy), (c) particulate matter less
than 2.5 microns in aerodynamic diameter (PM,s), (d) carbon monoxide (CO), (e) nitrous oxides
(NO,), () sulfur dioxide (SO,), (g) volatile organic compounds (VOCSs), (h) sulfuric acid (H,SO,), 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;
(c) material balances; (d) EPA Tanks Program 4.0; (e) Fugitive Dust Emission Factors for the Mining
Industry from the American Mining Congress (07/83); 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, PM,o, 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. PMj, 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 PM;g 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 PMjy, emissions based on the ratio of PM,5 to PMy,
controlled emissions for tertiary crushing in AP-42, Table 11.19.2-2 (08/04). This is a higher than
actual value because pollution control devices have a lower efficiency for smaller size particulates.

Control Efficiency

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

D.2.2 Blasting (Unit ID: MNO2)

Process Rate

The RCP is capable of performing 365 blasts/year. However, the annual process rate for blasting at
the RCP in Year 5 is anticipated to be equal 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, PMyo, 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 fA)"® 1)
where:
EF = emission factor (Ib/blast)
k = scaling factor (1 for TSP, assumed to be equivalent to PM, 0.52 for PMyj,

0.03 for PM2,5)
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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 Pollutant Emission Factor (Ib/ton of ANFO)
CO 67.00
NO, 17.00
SO, 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, PMy,, 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:

Sl

ul
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where:

EF = emission factor (Ib/ton)
k = particle size multiplier (0.74 for PM, 0.35 for PMy,, 0.053 for PM,5)
U = mean wind speed (The mean wind speed at the Rosemont site is 6.21 mph,

the average value calculated from hourly data collected at the meteorological
station at the RCP from April 2006 through May 2009. The effective wind
speed within the pit will be reduced by a conservative estimate of 33%, or an
average of 4.14 mph)

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

Control Efficiency

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

D.2.4 Hauling Concentrate Ore, Leach Ore, and Waste Rock (Unit IDs: MNO6, MNO7,
and MNO8)

Process Rate

The annual, daily, and hourly process rates for the amount of vehicle miles traveled (VMT) by the
haul trucks in order to haul concentrate ore to the primary crusher/run of mine stockpile, leach ore to
the leach pad, and waste rock to the waste rock storage area are calculated by multiplying the
distance traveled (i.e. the distance from the mining location in the pit to the primary crusher dump
hopper/run of mine stockpile, leach pad, or waste rock storage area) by the amount of truckloads
needed to haul the material. The number of truckloads is determined by dividing the anticipated
annual, daily, or hourly amount of material mined (see Section 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, PMyo, and PM, 5 emissions resulting from the use of haul trucks on unpaved roads
at the RCP are calculated from the emission factor expression (Equation 3a) in AP-42, Section 13.2.2

(11/06):
EF = (k)(%j (%) (3a)
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where:

EF = emission factor (Ib/VMT)

k = particle size multiplier (4.9 Ib/VMT for PM3,, assumed to be equivalent to total
suspended particulate matter and PM, 1.5 Ib/VMT for PMyq, 0.15 Ib/VMT for
PM: )

a = constant (0.7 for PM, 0.9 for PMy, and PM;5)

b = constant (0.45 for PM, PMy,, and PM,5)

S = surface material silt content (5.0%, a value consistent with recently permitted

copper mines)

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

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

365-p
EFannuaI:(EF{ 365 ] (Sb)
where:
EFannual = emission factor used to estimate annual emissions of particulate matter
(Ib/VMT)
EF = emission factor used to estimate hourly and daily emissions of particulate
matter (Ib/VMT, calculated by Equation 3a)
p = number of days per year with greater than 0.01 inch of precipitation (61

days/year, average data from 1950 — 2008 from the Western Region Climate
Center, Santa Rita Experimental Range weather station located 8 miles
southwest of the RCP at 4,300 feet above mean sea level)

Control Efficiency

Emissions of particulate matter resulting from haul truck traffic on haul roads at the RCP will be
controlled by the application of water to the road surface. Based on the EPA document, “Control of
Open Fugitive Dust Sources” from September 1988, sufficient watering of unpaved roads can result
in a control efficiency up to 95%. At the RCP, the roads will be watered sufficiently to achieve a 90%
control efficiency.
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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;o, and PM, 5 emissions from unloading leach ore to the leach pad, concentrate
ore to the run of mine stockpile, and waste rock to the storage area are calculated using Equation 2.
The material moisture content (M, 4%) is equal to the value used to calculate the emission factor in
Section 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 Bulldozer 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

Uncontrolled PM, PM,o, 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)(fﬂb] @)

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 PM;o, 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 PMyq)

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

Control Efficiency

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

D.2.7 Water 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, PMyo, and PM, s 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 Efficiency

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

D.2.8 Grader Use (Unit ID: 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, PM4,, 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 multiplier (1 for PM, 0.60 for PM;q, 0.031 for PM,5)

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 PMyg, 0.040 for PM, 5)

b = constant (2.5 for PM, 2.0 for PMyy, 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
guantity 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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D.3. PRIMARY CRUSHING, CONVEYING, COARSE ORE STORAGE, AND
RECLAIM CONVEYING

D.3.1 Wind Erosion of the Run of Mine Stockpile (Unit ID: PC0O1)

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, PM,q, 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:

where:

EF

PE

e SIEE)

2000

(%)

emission factor (tons/acre-year)

particle size multiplier (1 for PM, 0.5 for PMyy, 0.075 for PM, s from AP-42,
Section 13.2.5, Industrial Wind Erosion (11/06), page 3)

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.)

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)

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

Control Efficiency

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

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;o, 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;o 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, 5
emissions are estimated to be 15% of PM emissions based on the information presented for Category
3, material handling and processing of unprocessed ore, in AP-42, Appendix B.2 (08/04).

Control Efficiency

Emissions of particulate matter resulting from primary crushing are controlled indirectly by the
crushing area scrubber system. The primary crusher is designed in a conical shape such that
crushing and particulate matter generation occurs near the bottom of the crusher and is emitted
through the exit of the crusher. This point is controlled by the crushing area scrubber system (see
Section 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 PC08 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, PMy,, 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
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to the SAG mill feed conveyor, chutes and covers are used to facilitate material transfer and minimize
the speed of the wind at the material transfer points.

Control Efficiency

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

Unit ID  Unit Description Wind Speed Control Method
PCO04 g?srgﬁggirﬂsogie(iﬁ_)égsrUSher 1.3 mph Enclosed

poos GrherDachare opper (1CB9te yqmpn  Crsng s Seunter
oo St Dihage Fesde (00 yampn Crng s Seunter
ooy Socipe Teed Convevor (USRI aampn Skl rea Soneer
oo Sockle Troper Convey (VD0 ygmpn Skl Aen Seunter
PC10 EIZ:cigrls/eR%re Stockpile to Reclaim Feeders 1.3 mph Underground
PC11 (R:gﬁl\?g;olr:?gs/i% (F-R1/R4) to Reclaim 1.3 mph Reclaim(;émt_?lss)crubber
PC12 Reclaim Conveyor (CV-R) to SAG Mill Feed 1.3 mph Pebble Crusher Area

Conveyor (CV-SMF) 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, PM,o, 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, 5.
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Control Efficiency

Particulate matter emissions in the stockpile building are controlled by the stockpile area scrubber
system. The scrubber system picks up and delivers the particulate matter entrained air from the
stockpile building to the scrubber for processing. Emission calculations for the scrubber system are
presented in Section 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, PMo, 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: MO1)

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 MO06)

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 PMy, emissions
based on the ratio of PM,5 to PM;o 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 PM;q 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;y, emissions based on the ratio of
PM, s to PMyq controlled emissions for tertiary crushing in AP-42, Table 11.19.2-2 (08/04). This is a
higher than actual value because pollution control devices have a lower efficiency for smaller size
particulates.

Control Efficiency

Emissions of particulate matter resulting from pebble crushing are indirectly controlled by the pebble
crusher area scrubber system. The pebble crusher is designed such that crushing and particulate
matter generation that occurs within the crusher will be emitted through either the top entrance or
bottom exit of the crusher. The bottom exit is controlled by the pebble crusher area scrubber system
while the top entrance is enclosed by the pebble crusher feeder (the entrance to the pebble crusher
feeder is controlled by the pebble crusher area scrubber). The scrubber system has a 100% capture
efficiency and picks up and delivers the particulate matter entrained air to the scrubber for
processing. Emission calculations for the scrubber system are presented in Section 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 M05, MO7 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;q, and PM, s emissions from the various material transfers during milling are
calculated using Equation 2. Although the concentrate ore conveyed is previously processed by the
SAG mill, a wet process that increases the moisture content of the ore, the material moisture content
(M, 4%) is assumed to equal to the value used to calculate the emission factor in Section 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 milling 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

Unit ID  Unit Description Wind Speed Control Method

SAG Mill (M-SAG) to Trommel Screen

MO02 (Sn-T) 1.3 mph Enclosed
Trommel Screen (Sn-T) to Pebble Conveyor

MO04 No. 1 (CV-Pb1) 1.3 mph Clean, Wet Ore
Pebble Conveyor No. 1 (CV-Pbl) to Pebble

MO5 Wash Screen (Sn-PbW) 1.3 mph Clean, Wet Ore

MO7 Pebble Wash Screen (Sn-PbW) to Pebble 1.3 mph Clean, Wet Ore
Conveyor No. 2

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
Pebble 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: CCDO01 through CCDO02 and
CCDO04)

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
Uncontrolled PM, PM,o, 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 controlled due to the
emissions not being able to escape and a 100% control efficiency is assumed. The scrubber systems
used at the material transfer points have a 100% capture efficiency and pick up and deliver the
particulate matter entrained air to the scrubbers for processing. Emission calculations for the
scrubber systems are presented in Section 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

UnitID  Unit Description Wind Speed Control Method

Copper Concentrate Filters (Ft-CC1/CC4) to

cepol Copper Concentrate Conveyor (CV-CC) 1.3 mph Enclosed
Copper Concentrate Conveyor (CV-CC) to Copper Concentrate

CCDO02 ; 1.3 mph Scrubbers
Copper Concentrate Loadout Stockpile (PC-CCS1/PC-CCS2)
. Copper Concentrate

ccDo4 Copper Concentrate Loadout Stockpile to 1.3 mph Scrubbers

Shipment Trucks via Front End Loaders (PC-CCS1/PC-CCS2)

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

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: MDO1 and MDO3 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, PM,y, 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 particulate 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

l‘:B't Unit Description Moisture SW |ened d Control Method
Content P
Molybdenum Concentrate Filter (Ft-MC)
MDO1 to Molybdenum Concentrate Dryer 15% 1.3 mph Enclosed
(D-MC)
Molybdenum Concentrate Dryer (D-MC) Molybdenum Dust
MDO3 to Molybdenum Concentrate Bin (B-MC) 6% 1.3 mph Collector
y (PC-MDC)
Molybdenum Concentrate Bin (B-MC) to Good Operatin
MDO04 Molybdenum Concentrate Hopper 6% 6.21 mph P P 9
ractices
(H-MC)
Molybdenum Concentrate Hopper
MDO05 (H-MC) to Molybdenum Concentrate 6% 1.3 mph Enclosed
Conveyor (CV-MC)
Molybdenum Concentrate Conveyor Molybdenum Dust
MDO06 (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,q 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: TDSO01
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;o, 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  Unit Description Wind Speed Control Method
Tailings Filters (Ft-T1/T14) to Tailings Belt

TDSO01 Feeders (F-T1/T14) 1.3 mph Enclosed
Tailings Belt Feeders (F-T1/T14) to Fixed

TDS02 Tailings Conveyor No. 1 (CV-F1) 1.3 mph Enclosed
Fixed Tailings Conveyor No. 1 (CV-F1) to

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

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

TDS05 Relocatable Conveyor (CV-R1) 1.3 mph Good Operating Practices
Relocatable Conveyors (CV-R1) to Shiftable : .

TDS06 Conveyor (CV-S1) 1.3 mph Good Operating Practices
Shiftable Conveyor (CV-S1) to Belt Wagon : .

TDSO07 Conveyor (CV-BW1) 6.21 mph Good Operating Practices
Belt Wagon Conveyor (CV-BW1) to

TDS08 Spreader Crawler Mounted Conveyor 6.21 mph Good Operating Practices
(CV-SP1)

TDS09 Spreader Crawler Mounted Conveyor 6.21 mph Good Operating Practices

(CV-SP1) to Tailings Storage

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 hours/year, 24 hours/day, 1 hour/hour).

Emission Factor

Uncontrolled 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

Ut

Uio

Control Efficiency

EF= (k)(z

N 2
P 1lb 4,4046.86 m (7a)
n 453.59¢ lacre

P=(58)u"-uf +(25)u -u)) for u” > u; (7b)
P=0 foru <u, (7¢c)
u* =(0.053)uj, ) (7d)

emission factor (Ib/acre-year), the PM emission factor is assumed to be
equal to the emission factor for PMg

particle size multiplier (1 for PM, 0.5 for PMyq, 0.075 for PM; )
erosion potential function

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

friction velocity (m/s)

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

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)

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

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 MMBtu/hour) 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;y 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.8.1 Emission Factors for Diesel Electrowinning Hot Water Generator

Regulated Pollutant Emission Factor Units AP-42 Table
PM 3.30 Ib/10° gallons 1.3-1,1.3-2
PMo 1.65 Ib/10° gallons 1.3-1,1.3-2, 1.3-6
PM,s 0.40 Ib/10° gallons 1.3-1,1.3-2, 1.3-6
co 5 Ib/10° gallons 1.3-1
NO, 20 Ib/10° gallons 1.3-1
SO, 0.21 Ib/10° gallons 1.3-1
VOC 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.
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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 FB05)

Process Rate

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

Emission Factor

Uncontrolled PM, PMyo, 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;q 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
SO, 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, 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, Tier 2)

Regulated Pollutant Emission Factor Units
PM 0.20 g/kW-hr
PMio 0.20 g/kW-hr
PM, 5 0.20 g/kW-hr
CcoO 3.5 g/kW-hr
NO, + VOC 6.4 o/kW-hr

Control Efficiency

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

D.8.3 Electrowinning Building Emergency Generator (Unit ID: FB0O6)

Process Rate

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

Emission Factor

Uncontrolled PM, 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. PMj, 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
SO, 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.
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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 Btu/hp-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 a/kW-hr
PMo 0.40 g/kW-hr
PM,s 0.40 g/kW-hr
CcoO 5.0 g/kW-hr
NO, + VOC 4.7 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 hours/year. However, the fire water pumps are
capable of operating 24 hours/day and 1 hour/hour.

Emission Factor

Uncontrolled PM, PMy,, 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 I, 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;, 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
SO, 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 Btu/hp-hr were used to calculate the HAP emissions and the SO,
emission factor in terms of g/kW-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 g/kW-hr
PMig 0.20 a/kW-hr
PM, 5 0.20 a/kW-hr
CO 3.5 a/kW-hr
NO, + VOC 4.0 a/kW-hr

Control Efficiency

Besides good operating practices, other pollution 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
1/3 of the total lime usage rate for the bulk pebble lime silo and lime storage bin, respectively.

Emission Factor

Uncontrolled PM emissions from the lime loading are calculated using the emission factor of 0.61
Ib/ton, from AP-42, Table 11.17-4 (02/98) for lime product loading, enclosed truck. PM;q and PM, 5

RCC Class Il Permit Application / July 2010 D35 APPLIED ENVIRONMENTAL CONSULTANTS



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 scenatrio.

Control Efficiency

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

D.9.2 Reagent Material Transfer Points (Unit IDs: MS02 through MS03 and MSO05
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,o, and PM, 5 emissions from the reagent material transfer points are calculated
using Equation 2. The mean wind speed (U, 6.21 mph for unprotected transfer points) is equal to the
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 enclosed piece of equipment, particulate emissions are controlled due to the emissions not being
able to escape and a 100% control efficiency is assumed. The bin vent systems provide a 100% pick
up efficiency (as explained in Section 9.1) and a 90% control efficiency of particulate emissions (as
determined by the bin vent vendors). The particulate matter control method used at each reagent
material transfer point is presented in Table 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 Silo Screw Conveyor (CV-BPLS) Enclosed
Bulk Pebble Lime Silo Screw Conveyor (CV-BPLS) . .
MS03 to SAG Mill Feed Conveyor (CV-SMF) Good Operating Practices
MSO5 Transfer of Sodium Metasilicate to the Sodium Sodium Metasilicate
Metasilicate Storage Bin (B-SM) Storage Bin Vent
Transfer of Flocculant from Supersacks to . .
MS06 Flocculant Storage Bins (B-F1/F2) Good Operating Practices
MSO07 Transfer of Guar from Bags to Guar Feeder (F-Gu) Good Operating Practices
MS08 Transfer of Granular Cobalt Sulfate from Bags to Good Operating Practices

Cobalt Sulfate Feeder (F-CoS)

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

Unit ID  Pollution Control Equipment Rate :
Annual Daily
PCLO1  Crushing Area Scrubber (PC-CAS) 18,000 acfm 8,760 24
PCLO2  Stockpile Area Scrubber (PC-SAS) 36,500 acfm 8,760 24
PCLO3 Reclaim Tunnel Scrubber (PC-RTS) 15,000 acfm 8,760 24
PCLO4 (F’F?g_bF',eCirS“)Sher Area Scrubber 22,000 acfm 8,760 24
PCLO5 (Cpogf’ceég%”cen”ate Scrubber 1 50,000 acfm 8,760 24
PCLO6 (Cpogf’ceégg)”cen”ate Scrubber 2 50,000 acfm 8,760 24
oLoy obbdenum Seuker PN swaom w0
PCL0O8 Molybdenum Dust Collector (PC-MDC) 1,500 acfm 8,760 24
PCL0O9 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
PM3, outlet grain loadings voluntarily accepted by the RCP. The PM and PM,;s fractions of PMy,
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;s
fraction of PMy, 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:

(Qacfm )(460 + Tst )(PPC ) (1_ Xim j (8a)

Quseim =460+ 7. JP,) |- 100
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Poc = [PMSL - SE SH)( Lpsi ) (8b)

1000 2.036inches of Hg
where:

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

Qacim = actual exhaust flow rate of the pollution control device

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

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

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

Ppc = pressure of the dust collector exhaust (psi)

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

Pust = 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;q Emission Limits and Outlet Grain Loadings and
Particulate Matter Pollution Control Equipment Properties

PM,, Outlet Exhaust Stack
Unit ID  Pollution Control Equipment Grain Loading/  Temperature Height (ft)
Emission Limit (°F) 9
PCLO1  Crushing Area Scrubber (PC-CAS) 1.28 Ib/hr Ambient ® 24
PCLO2  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 L La
PCLO5 (PC-CCS1) 3.55 Ib/hr Ambient 24
Copper Concentrate Scrubber 2 L La
PCLO6 (PC-CCS2) 3.55 Ib/hr Ambient 24
Molybdenum Scrubber (PC-MS) /
PCLO7 Electrostatic Precipitator (PC-EP) 0.02 Ib/hr 500 55
Molybdenum Dust Collector (PC- 0.010 L a
PCLO8 MDC) grains/dscf Ambient 20
0.005 L a
PCL0O9 Laboratory Dust Collector 1 (PC-L1) . Ambient 20
grains/dscf
0.005 L a
PCL10 Laboratory Dust Collector 2 (PC-L2) . Ambient 20
grains/dscf
0.005 L a
PCL11  Laboratory Dust Collector 3 (PC-L3) 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, s Fractions of PM;o Emissions from the Particulate Matter Pollution
Control Equipment

Unit ID Pollution Control Equipment PM Fraction PM, s Fraction
PCLO1 Crushing Area Scrubber (PC-CAS) 1.23 0.63
PCLO2 Stockpile Area Scrubber (PC-SAS) 1.27 0.36
PCLO3 Reclaim Tunnel Scrubber (PC-RTS) 1.27 0.36
PCLO4 Pebble Crusher Area Scrubber (PC-PCAS) 1.47 0.44
PCLO5 Copper Concentrate Scrubber 1 (PC-CCS1) 1.27 0.36
PCLO6 Copper Concentrate Scrubber 2 (PC-CCS2) 1.27 0.36
poLor Yoo Seuer (e 1)
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 Collector 3 (PC-L3) 1.43 0.66

D.11. SOLVENT EXTRACTION AND ELECTROWINNING
D.11.1 Solvent Extraction Mix Tanks and Settlers (Unit IDs: SXE01)

Process Rate

The annual, daily, and hourly process rates for the solvent extraction mix tanks and settlers are equal
to the surface area of the tanks and continuous operation of the solvent extraction system (i.e. 8,760
hours/year, 24 hours/day, 1 hour/hour). The surface area of the solvent extraction mix tanks and
settlers is presented in Table 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
E1l Tertiary Mix Tank - 9.5' D x 9.75'H 70.9
E1 Extraction Settler - 64' L x 33' W x 3.33'H 2,112
E1-P Primary Mix Tank - 7.75' D x 9.75'H 47.2
E1-P Secondary Mix Tank - 9.5'D x 9.75'H 70.9
E1-P Tertiary Mix Tank - 9.5'D x 9.75' H 70.9
E1-P Extraction Settler - 64' L x 33' W x 3.33'H 2,112
E2 Primary Mix Tank - 7.75' D x 9.75' H 47.2
E2 Secondary Mix Tank - 9.5'D x 9.75'H 70.9
E2 Tertiary Mix Tank - 9.5' D x 9.75'H 70.9
E2 Extraction Settler - 64' L x 33' W x 3.33'H 2,112
S1 Primary Mix Tank - 7.75' D x 9.75'H 47.2
S1 Secondary Mix Tank - 9.5'D x 9.75'H 70.9
S1 Strip Settler - 64' L x 33' W x 3.33'H 2,112
Total 9,132.9

Emission Factor

Uncontrolled VOC and HAP emissions from the solvent extraction tanks are calculated using the
methodology and equations from the Hydrometallurgy of Copper, presented at an international
copper mining convention in 1999. The methodology presented in the paper is a more accurate way
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.

S e )

' (H) Imin A 1hr ) 453.599 ) (3.2808 ft)’
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where:

Ma

Va
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o] _Lbii)

ol

(9b)

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

component concentration at the surface (g/m?, see Table D.11.2)
component concentration at the measured height (g/m®, see Table D.11.2)
height at which concentration measurement was taken (1 m)

diffusivity of component i in the air (mzls)

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)

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

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

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.)

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

sum of atmospheric diffusion volume increments by atom and structure for
air (20.10)



Table D.11.2 Data Used to Calculate VOC and HAP Emissions from the Solvent Extraction
Mix Tanks and Settlers

others (including

Data Benzene Toluene Ethylbenzene Xylenes Hexane) ®
c’ (ppmy) 25 350 1400 1912 2500
Ci™ (ppmy) 0.0018 0.0668 0.0568 0.0371 16.9210
M; (g/g-mole) 78.11 92.13 106.16 106.16 --
Vi 90.68 111.14 131.6 131.6 --

# The diffusivity of the “other” component (Dqer) 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 ft?,

Emission Factor

Uncontrolled H,SO, emissions from electrowinning are calculated using the emission factor of
0.000157 Ib/hr-ft®, 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,SO, mist emissions from the electrowinning cells contain the
same fraction of cobalt compounds.

Control Efficiency

Emissions of H,SO,4 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,SO, and cobalt compound emissions with a 99% efficiency.

D.12. TANKS

D.12.1 Significant Storage Tanks (Unit IDs: TO1 through T04)

Process Rate
There are four storage tanks at the RCP that have the potential to emit VOC and HAP emissions:
e C7 Distribution Tank
e MIBC Storage Tank
e Diesel Fuel Storage Tank — Heavy Vehicles 1
e 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.

€) The tanks are not heated;

(b) The paint characteristics include white color paint and good paint conditions;
(c) The tank roofs are flat (cone roof type with a height of O ft and slope of O 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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APPENDIX D1

PROCESS RATES
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Annual Process Rates at the RCP Determined by the Mine Plan of Operations

Process Category Year 5
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
Bulldozer 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
Stockpile (feet) 14,205
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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ABSTRACT

Loss of organic 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 entrainment to be due to
evaporation. 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 are presented as an improved method of estimating evaporative losses,
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INTRODUCTION

Currently operational solvent extraction plants use organic compounds to extract
copper, 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 particular
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 phase 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 entrainment 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 estimation of
evaporative loss is vitally important to the industry due to both cost factors and
environmental concerns. 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
quaternary amines, the same basic loss mechanisms still apply. The extractant can be lost
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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, semicarbazone 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 equilibrium after the initial fill.
For some extractants, a contaminant species 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
scparate 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 losses. 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
operations, molds, fungi or bacteria living in the heaps may utilize such organic species.
Extractants may also come out of solution in the heaps due 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 generally 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 aliphatic 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 to 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 surface-active agents. Biological degradation is believed 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 either the raffinate or the strip phase. Entrainment is
not known to 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 are 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 lower
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 differential 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 concemns.

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 stiliness 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 to the
liquid surface. If the layer of air and vapor immediately over the settler is stagnant VOCs
emissions will be minimized.

WEATHER DATA

The simplest model of organic losses says that organics, especially diluent, are
lost mainly to evaporation. If this model was true, 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 - easten New Mexico region from the year 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 layer 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, and maximum single day rainfall 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 all differential diluent loss to
evaporation 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 are not found in SX plants. These models tend to overestimate 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 Oils (ASTM D 972) was evaluated. This
method incorporates controlled temperature and airflow over a sample of diluent. The

g

Inches of Raln
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loss per air exchange can be calculated based on the air flow rate. Discussions between
representatives from BHP, Emcon, and Phillips indicated general agreement between the
Diffusivity model and data obtained using a modification of ASTM D 972. 3)

Diluent left 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 walls, have a protective berm, or are situated in a
natural valley. This minimizes air movement across 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 a 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 written as

F=(C?-CM"DyH ()

where:

Fi= Diffusive flux of component ‘i’ in air (g/m?-s)

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

cl= 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 species 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.
Diffusivities were calculated using the following formula.

Di =107 * T'* * [(M; + MAV(M*M)] /[P(V:'” + V, 3P @

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-mole)

P = Pressure (atmosphere)

Vi = Sum of atomic diffusion volume increments by-atom and structure for species
Va = Sum of atomic diffusion volume increments by atom and structure for air

cnde -
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Diffusivities (D;) of components of a diluent can be determined from fundamental
considerations. One can use concentration data from the solvent 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 estimate the amount of volatile organic compounds (VOCs) and hazardous air
pollutants (HAPs). These were determined at San Manuel over both the settling tanks and
raffinate ponds by a combination of Tedlar® bags sampling with offsite 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 comparison 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 I. Napthalene’s low vapor pressure
eliminated it from further consideration in this study.
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Table I — Concentration and Vapor Pressure of San Manuel Diluent Constituents

Component Concentration (ppm)  Vapor Pressure (mm Hg)
Benzene 25 77.2
Toluene 350 224
Ethylbenzene 1,400 7.5
m-Xylene 410 6.4
o-Xylene 770 497
p-Xylene 732 6.9
Octane 2,300 10.6
Heptane 67 36.4
Hexane 67 126.6
Pentane 67 430.7
Napthalene 1,000 0.054
1,2,4 trimethylbenzene 385 2.04
1,3,5 trimethylbenzene 385 N 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 careful 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,
are 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 component 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 analysis. 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 IT — Calculated Chemical Diffusivities
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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 72.15 106.26 0.0846
1,2,4 trimethylbenzene 120.19 172.26 0.0645
1,3,5 trimethylbenzene 120.19 172.26 0.0645

_Others 0.07

Typically, single components will behave differently in a mixture than they do in
a binary system. The diffusivities for three chemicals were calculated to determine the
effects 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 III - Settler Tanks Concentration Data and Calculated Chemical Diffusive Fluxes

cm’/s ppmv ppmv G/m*-s

Diffusivity Concentration Concentration  Diffusive Flux
Component (D) _atSurface (C) at 1-meter (C;") (F)
Benzene 0.0894 25 0.0018 7.15x 107
Toluene 0.0804 350 0.0668 1.06 x 10°
Ethylbenzene 0.0736 1400 0.0568 4.48x 10°
Xylenes 0.0736 1912 0.0371 6.12x 10°
1,2,4 trimethylbenzene 0.0645 385 0.0230 1.22x10°
1,3,5 trimethylbenzene 0.0645 385 0.0101 1.22x10°
Others o 0.07 2500 16.921 7.98x 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 D) at Surface (C) at 1-meter (C;') (F)
Benzene 0.0894 25 0.0011 715x107
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 trimethylbenzene 0.0645 385 0.0022 1.22x 10°
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 year 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 settler tanks, it was conservatively estimated that
approximately 66 percent of the headspace in each tank is affected by the enclosure. It
was also assumed that the enclosure allows only 50 percent of the affected headspace to
vent to the atmosphere. Thus, it was assumed that only 33 percent of the potential-to-

emit occurs from the partially enclosed tanks. The raffinate pond has a surface area of
447 square meters.

e

SR

TableV—-YwiyEmissionsatSaanucl
4

G/m‘-s Settler Tanks Raffinate Pond
Diffusive ~ Uncontrolled  Coatrolled Uncontrolied

Component Flux (F)) Tons/Year Tons/Year Tons/Year
Benzene 7.15x 107 0.09 0.03 0.011
Toluene 1.06 x 10°° 1.32 0.44 0.164
Ethylbenzene 4.48x10° 5.31 1.77 0.662
Xylenes 6.12x 10° 725 242 0.904
1,2,4 trimethylbenzene  1.22 x 10 1.42 0.47 0.177
1,3,5 trimethylbenzene  1.22 x 10°° 1.42 0.47 0.177
Others 8.02x 10° 9.94 331 1.246

Total: ~ 26.74 2.23 3.341

The raffinate pond, since it is an uncontrolled 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 diluent. This may not be the case since it is known that
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CONCLUSIONS

There are 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 due to entrainment and
solubility of the organic phase into the aqueous phase. Formation of the solid-aqueous-
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
settler tank can provide the needed concentration data. The Diffusive Flux number
obtained can then be used to calculate emissions for a given chemical.

REFERENCES

1 H. Beyer and W. Walter, Handbook of Organic Chemistry, Prentice Hall, New
York, NY, USA, 1996, 197.

2 Ronald M. Atlas, Ed., Petroleum Microbiology, Macmillan Publishing Company,
New York, NY, USA, 1984, 20-26.

3 M.D. Bishop, “Solvent Extraction Diluents What Are They And How Do They

Affect SX Plant Costs?”, Paper Presented at Randall Hydromet Roundtable,
November 1998, Vancouver, B.C., Canada



APPENDIX D3

EPA TANKS PROGRAM OUTPUT FILES

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS



C7 DISTRIBUTION TANK

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS



(eisd Lp'g| = ainssald ousydsowyy BAY) BUOZIY ‘UOSON] Suoljenoje) SUOISSIWT Ul pasn eje( |eo1bojolals|y

000 (B1sd) sbumes ainssald

000 :(B1sd) sbumes wnnoep
sbuigjog Jusp Jayjeasg

000 (Jooy auo2) () edois

000 () wbreH

Quo) :adA L

soljsuajoeIey) J00Yy

pooD :uoIpuoY Jooy
SNUAM/BHUM :9peyS/I0j0D J0oY

(T3] uonipuoY [1PYS
SUYM/EUYM :9peys/10|09 [1BYS

soljsiiajoeIey ) juied

N ‘(uyk) peyesy xuel sj
Gz6eL'oey :(JA/1eB)ndybnouy 1oN
[YAVAS :sJeAouIn |
ov'Ler'LlL :(suojjeb) swnjop
0s°€l ‘() wbiaH pinbr “Bay
0sel : (W) WyBroH pinbr
00clL (1) Jorowelq
00'vL ‘(1) JubIeH I19US

suoisuawiq yuel

:uonduosag

jue ] Jooy paXxid [edIHaA Bjue] jo adAL
Auedwo) Jaddo) Juowasoy :Auedwo)
euozuy :9)e)s

¥iTie}

jue] uopnguisig /O - Juowasoy :uoreoyuap| 1esn

uoneayRuap|

solysuajoeIey) [edIsAyd pue uoljesiiyuapuj yue
jewio4 Alewwing - Joday suoissiwg
P60’V SYNVL



21020S" = 08dA G00LEYE" = 0LdA | uondo 9z'8ve 0SS¢'8vc  SL.¥°0 29620 2580 Zy'89 S6°LL ¥.°€9 7802 1\ 10309100 €FEYD UlWO|4 - LD

suolne|nojen JUTSETYN ‘Joelq Joely RUISETYN Xep ‘Ul ‘Bay (4 Bap) Xe UIN ‘BAY  Yuop Jusuodwo/aINXIN
ainssald Jodey Joy siseg ION sse|\ sse\ TON (eisd) aunssaid Jodep dwa] (4 Bap) ainjesadwa
Jodep pinbr Jodep ding "Hng pinbi Ajleg
pinbi

ue | JOOY Paxi4 [EDIMIA - YUe UoRNQLISIQ LD - JUOWISOY

yue] abelo}g Jo sjuajuos pinbi
jewio4 Alewwing - Joday suoissiwg

P6°0'Y SMNVL



e 1v6

|[zsz2

[ 616 || 10109]100 ££FD UIWOlS - 9]

_w:o_ww_Em_ |eol

__wwo._ Buiyieaig

__wwo._ BujIop __ Ecmcanoo_

(sq|)sesso

NUue ] JOOY Paxi4 [EDIIA - UEL UOHNQLSI LD - JUOWISOY

jenuuy :10j Joday suoissiwg

s|ejo] uoissiwg jue] [enpiAlpu|
jewio4 Alewwing - Joday suoissiwg

P6°0'Y SMNVL




MIBC STORAGE TANK

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS



(eisd Lp'g| = ainssald ousydsowyy BAY) BUOZIY ‘UOSON] Suoljenoje) SUOISSIWT Ul pasn eje( |eo1bojolals|y

000 (B1sd) sbumes ainssald
000 :(B1sd) sbumes wnnoep
sbuigjog Jusp Jayjeasg
000 (Jooy au0D) (1) adois
000 () wbreH
auo) :adA)L
soljsuajoeIey) J00Yy
pooo :uoiIpuo) Jooy
SUUM/SHUM :8peyS/I0]0D J0oy
poo9 uonipuoy |18ys
BUUM/BHUM :9peYS/I0|0D [lBUS
soljsiiajoeIey ) juied
N (u/A) pajesH yuel s
GG88Y'LLL :(4A/1eB)Indybnoly] JoN
a'Gl :s1aAouIn |
ov'Ler'LlL :(suojjeb) swnjop
0s°€l ‘() wbiaH pinbr “Bay
0sel : (W) WyBroH pinbr
00clL (1) Jorowelq
00'vL ‘(1) JubIeH I19US

suoisuawiq yuel

:uonduosag

jue ] Jooy paXxid [edIHaA Bjue] jo adAL
Auedwo) Jaddo) Juowasoy :Auedwo)
euozuy :9)e)s

¥iTie}

yue] ebelols Og|IN - Juowesoy

:uoneoynusp| Jesn
uonesypuLp|

solysuajoeIey) [edIsAyd pue uoljesiiyuapuj yue
jewio4 Alewwing - Joday suoissiwg
P60’V SYNVL



62,160 = 08dA G6¥590" = 0LdA ‘1 uondo 8120l 09/1°20L 11600 71500 28900 Z¥'89 S6°LL .°€9 802 1\ joulqied |Kngos IAuleN

suolne|nojen JUTSETYN ‘Joelq Joely RUISETYN Xep ‘Ul ‘Bay (4 Bap) Xe UIN ‘BAY  Yuop Jusuodwo/aINXIN
ainssald Jodey Joy siseg ION sse|\ sse\ TON (eisd) aunssaid Jodep dwa] (4 Bap) ainjesadwa
Jodep pinbr Jodep ding "Hng pinbi Ajleg
pinbi

jue] Jooy paxi4 [ed1JdA - yue] abelo}s Hg|N - JUoWasoy

yue] abelo}g Jo sjuajuos pinbi
jewio4 Alewwing - Joday suoissiwg

P6°0'Y SMNVL



[ss0g

|[ev1

|[sv62 || louigieg Kinqos| iAyan|

_w:o_ww_Em_ |eol

__wwo._ Buiyieaig

__wwo._ BujIop __ Ecmcanoo_

(sq|)sesso

jue] Jooy paxid [ednjIdA - jue] abelo)s Hg|IN - JUoWasoy

jenuuy :10j Joday suoissiwg

s|ejo] uoissiwg jue] [enpiAlpu|
jewio4 Alewwing - Joday suoissiwg

P6°0'Y SMNVL




DIESEL FUEL STORAGE TANK — HEAVY VEHICLES 1 AND 2

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS



(eisd Lp'g| = ainssald ousydsowyy BAY) BUOZIY ‘UOSON] Suoljenoje) SUOISSIWT Ul pasn eje( |eo1bojolals|y

000 (B1sd) sbumes ainssald

000 :(B1sd) sbumes wnnoep
sbuigjog Jusp Jayjeasg

000 (Jooy auo2) () edois

000 () wbreH

Quo) :adA L

soljsuajoeIey) J00Yy

pooD :uoIpuoY Jooy
SNUAM/BHUM :9peyS/I0j0D J0oY

(T3] uonipuoY [1PYS
SUYM/EUYM :9peys/10|09 [1BYS

soljsiiajoeIey ) juied

N :(uyk) peyesy xuel sj
€€°0L0°0G2'9 :(4A/1eB)Indybnoly] JoN
6129 :sJeAouIn |
20'99%°001 :(suojjeb) swnjop
0061 ‘() wbiaH pinbr “Bay
0061 : (W) WyBroH pinbr
00°0€ (1) Jorowelq
00°0¢C ‘(1) JubIeH I19US

suoisuawiq yuel

:uonduosag

jue ] Jooy paXxid [edIHaA Bjue] jo adAL

Auedwo) Jaddo) Juowasoy :Auedwo)

euozuy :9)e)s

¥iTie}

S9|2IYB A AABBH - | S [9n4 [9s8I(q - JUOWaSOY :uoleoynuap| 1esn

uoneayuap|

solysuajoeIey) [edIsAyd pue uoljesiiyuapuj yue
jewio4 Alewwing - Joday suoissiwg
P60’V SYNVL



L1°G12=0 '992'29¥ L =4 ‘600" L=V T uondo 1901 ¥650°0 62000 0041901 SS9L°0 6201°0 0LELO (w-) sus)Ax

0968} 7€98°0 99860 8LLG'vEL  G200°0 12000 6,000 sjusuodwo) paynuapiun

8¥'612=0 ‘8'v¥El=4 ‘¥56'9=Y Z uondo €1°C6 62200 €000°0 00€l’e6  ¥¥95°0 S0.€°0 68510 ausnjoL

Ly'vez=0 ‘L1'LLL)=4 ‘9/8'9=V g uondo 1198 0000 00000 004198  8S966°C L.0Le 9616°C (u-) suexaH

12'€12=0 'SSC ¥eyl=4 'G.6'9=VY :g uondo £1°904 2€00°0 10000 004L°90L G161°0 S€TL0 89510 suszuaqiAya

62°022=0 ‘€€0'LLZ1=8 ‘G06'9=Y :Z uondo L'gL 02000 00000 00LL'8L 8288l yee’ L 8G9G°L |uszusg

96'802=0 ‘29Z'€.G1=4 ‘€8¢+0" L=V ‘g uondo 61°0Ch 88¥0°0 00L0°0 006L°0CL L0¥0°0 1€20°0 F4550N0] auazusqAylewlL-#'Z°|
210" = 08dA 600 = 0ZdA :1 uondo 00'881 0000°0€}  ¥LLO0 #2000 £600°0 Z2¥'89 S6°LL v.°€9 ¥8°0L Il Z "ou |io |any 8eiisia
suone|nojen BUTSIETYN ‘Joel ‘Joelq RUISEYN Xep UIN ‘Bay (4 Bap) Xep Ul ‘BAY  yuop JusuodwoD/aInXIN

ainssald Jode oy siseg ‘IO sse\ sse|\ TON (eisd) ainssald Jodep dwa] (4 Bap) ainjesadwa
Jodep pinbry Jodep ding "Hng pinbi Ajleg
pinbr

jue] Jooy paxi4 [eo1}dA - SOI2IYDA AARDH - 1S |9n4 [9S31Q - JUOWASOY

jyue] abelo}g Jo sjudjuo) pinbi
jewuo4 Alewwng - Jioday suoissiwg

P6°0'Y SMNVL



[88701 |lese |[re 201 Il sjueuodwo) payjuepiun |
[z6's |[¥10 |lszs I[ suszusqAyleWlL-¥'Z'L |
[tz2 |10 |[r0"2 | (w-) euoihx |
[6c0 |[r00 |ls€ 0 I ouszUsqAyis |
622 ||z00 |lzze | oueniol |
[¥z0 |[t00 |lezo I ouszueg |
[soo |[oo0 |lsoo | (u-) suexey |
[zv12) |[v62 |[rs81y || Z "ou Jio jeny epe|siq]|

_wco_ww_Em_ |eol

__mwo._ Buiyieaig

__wwo._ BUINIOM

sjueuodwo)|

(sq|)sesso

jue] Jooy paxi4 |edIlIdA - S9I21IYaA AARSH - 1S [9N4 |[9S3l(Q - JUOWASOY

S|ejo] uoissiwg jue] [enpliAlpu]
jewuo4 Alewwng - Jioday suoissiwg

P6°0'Y SMNVL

jenuuy :10j Joday suoissiwg




APPENDIX E

EMISSION TABLES

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS



SINVLINSNOD TVLININWNOHIANT d3INddV

=

0T0Z AIne / uonedyddy ywiad 11 sse|D 00Y

05t < M) 5 622!

PIEPUBIS UOISSIWT SASN T T T sinoyl ay-pbl  0z'0 020 020 | 200020 | oupug esaiq uonsnawon sy €39
. N . TO0-7()- SL<MIS LE
PIEUBIS UOISSIWT SASN T T T sinoyl au-pB|  or'o or'o 0v0 | 200020 | ouug esaiq uonsnauion reurei| 3!
(90/1T) T uoissaidx3 . i . . i | i Jajsuel]
‘pZET UON9RS ‘Zp-diy T | 129 €500 | S€0 | L0 suoy uoydl| 90000 | Y000 | 8000 | YO-vZ0€0E Jevisrep usbeay snosusysosyy|  LOERY
(86/20) v-LTTT . . . NI
oqBL LT TT UON9BS 2p-d suoy uoyal| 190 190 190 | 92-9T0°60€ pasoous ‘Bupeo onpoid swry|  P1PMN
(90/1T) T uoissaidx3 . i . . i | | d
‘'Z°€T UoNdas ‘gZi-dv! 14 129 €500 S€0 .0 suoy| uoyqif 600000 90000 T00'0 80-720-€0-€ (paroejoidun) sajsuell [euarei unuisiL
(90/TT) T uoISSaIdxX3 8 . . . . . .
‘'Z’€T UoNdas ‘Zi-dv! 14 €T €500 GE0 .0 suoy| uoyqif TO0000 | 00000 20000 80-720-€0-€ (pa1@101d) Jajsuel ] euaren UduisiL
(96/60)
2'a xipuaddy pue (28/80) Z-v2'TT 0€°0 suoy uoyqif  16'S oozt 06T | TT-v20-€0-€ 210 21msIo ybiH Jo Buikia|  Aiakiow
9|qeL ‘¥z’ TT Uonoas ‘zy-dv/|
a|qel ,mH.Hﬁmw\owzonwwNm‘N.Nm«.ﬁ.n.__d 8900 suoy| uoyqif 90000 18000 S20°'0 20-020-50-€ Bulusads’ usans
(v0/80) 10
N.M%M._.H.wwﬁ H__NN\.MMVWN,.N@MM S8T0 suoy uoyalf - ¥00'0 200 900 L0-v20-€0-€ SIMISION YBIH - Buiysnio Aemiay| L4
(96/60) 10
ddh e . § . : e
.wﬂw._. ﬂwﬁ H:NN\_MMVWN,NMMM 0€°0 suoy uoyalf  STO'0 200 S0°0 90-v20€0°E | 5 usi0p yBiH - Buiysnio Arepuooag|  SUSMO
(96/60) S
ddh e . § . § e
mﬂwm._. MM,,N H:NN\.MMVWN,NMMM ST0 suoy uoyqlf €000 6000 200 S0-¥20-€0-€ SIMSIOW YBIH - Buiysnio Arewpg|  SUSMO
(90/TT) T uOISSBIdXT . ; . . ; y ; (paoaroidun)
‘pZET UON9RS ‘Zp-dy ST | 129 €500 | S€0 | 20 suoy uoydl| T00000 | 600000 | 20000 | 80-7Z0-€0E Joysueil sbupey posoyy| "B
(90/1T) T uoISSBIdXT . . y . . . .
‘'Z°€T UoNdas ‘Zi-dv! ST €T €500 S€0 .0 suoy| uoy/q|| 200000°0 | TO0000 | 200000 | 80-¥20-€0-E |(paiaioid) sajsuel) sbuliel pasalid|  UdieLiid
(90/1T) T uoISSBIdXT . . y . " . .
‘'Z°€T UoNdas ‘gZi-dv! 0T T29 €500 S€0 .0 suoy| uoyqif 200000 20000 €000°0 80-720-€0-€ nopeo alenuaouod saddod|  oudndIL
(90/17) T UoISSaIdXT . . . . . . . (pa10a101d)
‘pZET UON98S ‘Zp-dy ot eT €500 | S€0 | 0 suoy uoy/di| 00000°0 | 200000 | 700000 | 80-7Z0-€0-E JoysueiL arenusoU0D oddop| MAPUONIIL
(90/1T) T uoissaidx3 . § . . i i | (paaroidun) sajsuel |
‘pZET UON9RS ‘Zp-diy ot | 129 €500 | S€0 | 0 suoy uoydl| 200000 | 20000 | €000°0 | 80-7Z0-€0E srenusoU0s wnuspaAion paug| UOAINLA
(90/1T) T uoissaidx3 . § . . | | | (pa10si01d) JajsuelL
‘pZET UON98S ‘Zp-diy ot €T €500 | S€0 | 20 suo) uoy/di| €00000°0 | 200000 | Y0000 | 80-7Z0-€0E steausoU0D wiuepakion paug| Ha2UAINILA
(90/17) T UoISSaIdXT . . . . . . . (pa109101d)
‘PZET UON98S ‘Zp-dy s eT €500 | S€0 | 20 suoy uoygl| 2000000 | TO0000 | 200000 | BOVEO-EOE | 1oy srenussuon wnupgkjon| MIPUOANL
(86/0T) T-6'TT . . . g § § - p g ¢ P : -0T0-50- siopeu siapeu
gL *6°TT UONIBS ‘Zh-dy x4 [k x4 0v0°'0 1500 | 0V0'0 8Ly 1€00 090 T LA LAAal 900 0.0 66'T 66-0T0-S0-€ pelo pelo
(90/1T) Z pue BT Suoissaidx3 . . . . . . | . . . . . . .

‘Z°2°€T UOND8S ‘Zh-dv S¥'0 S¥'0 S¥'0 60 60 L0 79 0's .81 SsT0 ST 6V LA LAA/aI LE0 s9'€ Tt 66-0T0-S0-€ [enuuy - SYONIL JSieM | VSHLIM

(90/TT) T UoISSBIdXT . . . . . . | . . . . . . i

Z°Z°€T UOND8S ‘Zh-dv S¥'0 S¥'0 S¥'0 60 60 L0 0's .81 SsT0 ST 6V LA LAAal o 8eY 90°LT 66-0T0-S0-€ Areq/AinoH - $YoniL JaeM|  QHSMLIM

(90/T1) 2 pue et suoissaidx3 . . . . . . . . . . . . . . dd d

‘Z°Z°€T UOND8S ‘Zh-dv S¥'0 Ss¥'0 S¥'0 60 60 L0 79 0's TSy SsT0 ST 6y LA LAAal 6T°0 6T 8b'L 66-0T0-S0-€ [enuuy - dyjel ] JendIYaA poddns|  vyaadns

(90/TT) ®T UoISSBIdXT . . . . . . | . . . . . . .

‘2°2°€T UOND8S ‘Zh-dy Ss¥'0 S¥'0 S¥'0 60 60 L0 0's TSy SsT0 ST 6y LA LAAal €20 TeT 66'8 66-0T0-S0-€ Areq - oyjeaL sejnoiyaA woddns| - quaadng

(90/TT) ®T UoISSBIdXT . . . . . . | . . § . . . .

‘Z°Z°€T UOND8S ‘Zh-dv S¥'0 S¥'0 S¥'0 60 60 L0 0's v'or SsT0 ST 67 LA LAAal €20 vee oT'6 66-0T0-S0-€ AunoH - oyjeiL sejnoiyaA oddns| - Husadns
alqel '6TT :A_“um_wwwwwn._d €T VT €T T ST T x4 14 09°0 GL0 L'S sy du/al 0€0 e€v'o [4:x4 66-0T0-S0-€ siazoping sizpiga

(90/1T) Z pue BT Suoissaidx3 . . . . . . . . . . . § . 6

‘2Z°6T UOND9S ‘Zh-dv Sv'0 S¥'0 S¥'0 60 60 L0 79 0's Soe ST0 ST 67 LA LAnal S0 SS'v 0L°LT T1-020-50-€ fenuuy - sxoniL |neH|  vbuneq

(90/17) et UoIssaidxg . . . . . . . . . . . . . freak 5

‘2Z°6T UOND9S ‘Zh-dv S¥'0 S¥'0 Sv'0 60 60 L0 0's S0e STO ST 6V LA LAnal Gs'0 'S r a4 T1-020-50-€ 1e@/AlINOH - SYonIL [neH|  gHbulineH

uoissaudx:

.Mwﬂﬁ.ﬁhoazuww .Nv.n_w 14 1424 €500 GE0 .0 suoy| uoyqif 500000 €000°0 20000 80-720-€0-€ Buipeo Buipeo
alqeL 6T :A_“um_wwwwwn._d 026'T8 €00 ¢S0 T siselq isejq/al G8'6 69°0LT 9z'sce 60-020-50-€ Bunse|g iselg
a|gel ‘6'TT :A_M_WMMMMMM 900 €€0 T sajoy alou/al 800 ev'0 0e'T 01-020-50-€ Buyua Bunua

ad| @) e| n (2Nd) | CWd) | (Wd) a| (2nd) e | (id) e | (W) e | (1/sKep) df | (udw) S| (%) s | (suon) m | (%) W| (udw) n | GV | (ZNd) 3 | ) o | (Wel) s swnf  €%d "Wd Wd
d ey AMEM 8po9 00S uonduosaq sse901d| apod ssav0id

, SIndu| Jojoe4 UOISSIWT JaNeN arenonred

si1010B4 UoISSIWT

S10)0B4 uOoIsSSsIWg JI81e\ aje|ndlled T'3 a|qel




SINVLINSNOD TVLININWNOHIANT d3INddV 23 0T0Z AIne / uonedyddy ywiad 11 sse|D 00Y

Ansnpu| Bl Yy 1o} s1010e4 UOISSILF 1SNA 9ANBNS = INIAA

xapuj uonesodeng-uonendioaid s,aNemyiIoy L = 3d ‘ydw ZT spasoxa paads puim sy swin jo abejuadiad = 4 ANIGIPOIS 30BUNS = 8 ANIO0JSA UOHOL PIOYSBIY} = 'n ANJ0JSA UOROLY = N ‘82Is Bjoied Lo paseq Juelsuod = |
‘azis ajonsed uo paseq juelsuod = e ‘uonendioaid Jo sayoul TO'0 1se8) e yum reak iad shep Jo Jaquinu = d ‘paads s[olyaA UBsW = S ‘JUBIUOD IS [eLaTRW 80BUNS = S ‘IYBlam 3[oIyaA UBaW = A\ ‘JUSIUOD BINISIOW [eUslew = | ‘paads puim ueaw = N ‘adeyns Bunse|q Jo ealre [euozuoy = v ‘I8ydnnw azis aponred = |

(90/TT) G'Z'ET UONDBS ‘Zy-dV €70 | 250 SL00 S0 T saioe| uh-aioe/uol 2000 100 200 | T0-888-€0-€ abei0)s sbulre - uoisos3 puim| - Baisirel
pawnssy| saloe ;‘m_oﬁ\zca 0 0 0 T0-888-€0-€ m_ﬁxoouw PaIaA0) - uoIS0I3 PUIM PADPUIM
(90/TT) T-¥'Z°€T aIqeL pue (90/TT) ajidy01s
GZ°ET UON08S ‘Zh-dv ‘uonenb| zz | 12°% |8 ST SL0°0 S0 1 saioe| IA-a10B/U0}| 200 10 120 T0-888-€0-€ - WOYPUIM

14N 251G 'd *(€8/20) JN3ad SUI JO UNy - UOISOIT PUIM

suolssiwa T\ d Jo suonoely
SN pue Wd ‘Wi uoissiwg 990 00T ev'T sp Jospb| €000 G000 000 auou $10308]0D 1snQ Aiojesoqe oa1
0T\ g pa1dadoy AjLeiunjoA

suolssiwa T\ d Jo suonoely
SZINd pue Nd Wi uoissiwg ST0 00T e Josp Jospib| 2000 0100 1200 auou 10199]100 1sNQ winuapaloN oan
0T\ g pa1dadoy AjLeiunjoA

suolssiwa "\ d JO suonoely| Jorendioal
ST g pUB Wd ‘W UoISSIWT S60 00T 10T sinoy el zoo 200 200 auou / 154qnIs WL 4 gasw
0T\ g pa1dadoy AjLeiunjoA

suolssiwa T\ d Jo suonoely
ST pue Nd MW uoissiwg 9€'0 00T 12T sinoy a8zt S5 51 auou $180qnIOS areNuu0Y JaddoD)| [Sle’e)
0T\ g pa1dadoy AjLeiunjoA

suolssiwa T d Jo suonoely
ST pue Nd MW uoissiwg 0 00T T sinoy ayal| 69°0 95T 622 auou 184qnuos ealy Jaysnid a|qgad Svod
0T\ g pa1dadoy AjLeiunjoA

suolssiwa T\ d Jo suonoely
ST pue Nd MW uoissiwg 9€'0 00T 12T sinoy ayql|  ee0 10T 9€T auou 13qqnios auun wrepay sid
0T\ g pa1dadoy AjLeiunjoA

suolssiwa T\ d Jo suonoely
SCINd pue Nd Nwi uoissiwg 9€°0 00T 2T sinoy Au/qr €60 65C 6ce auou 18qqnuas ealy 3)id}o01S Svs
0T\ g pa1dadoy AjLeiunjoA

suolssiwa T\ d Jo suonoely
ST pue Nd MW uoissiwg €90 00T [ sinoy | 180 8T IS°T auou 19qgnIas ealy Bulysnio Sv0
0T\ g pa1dadoy AjLeiunjoA

(86/60) 9-€'T PUB T-€'T JY/MGININ 00T>|

SalqeL ‘€T UONIDS ‘Th-d 210 S0 T sinoy| [eB 000T/dl|  O¥'0 S9'T 0g'€ | £0-50020-T Joji0g peiid (10 SEISIq) 195910 g4a
. . . 00 M09S <
prepuels UoIssIL SASN T T T sinoyl M6l 0z'0 0z'0 020 | 200020 | ouug esaiq uonsnquo eusey|  E3!
ad|@esfe| 0| N [EWNd) | CWd) a|(Nd) a | (¢Fnd) e | (CTnd) | (Wd) B | (1Ashep) d | (udw) S| (%) s | (suon) m [ (96) | (udw) n | GV | (S3nd) 3t | CPwd) ot | (We) o s swn|  SYNd O'Nd Wd
< aey MD‘_“ 8poD 00S :D:Q:omwﬂ $S820.d| 9p0D SS820Id
N wu:n:_ 1010B4 uoIssiw3 Jane arenonred 'S1010e4 uoIssiwg

S10)0B4 uOoIsSSsIWg JI81e\ aje|ndlled T'3 a|qel




SINVLINSNOD TVININNOYIANT d3INddV €3 0TOZ AIng / uonedyddy yuwiad 11 Ssejd 00d

‘uonesado snonUNUOD SaWNSSY
‘[8Nn} [9S31P 10} %GTO00 4O JUSUOD INYNS & Buisn pare|ndfed are sUuoIssIWa “0S
"(€6/20) Lesnowjue Buiuuimonds|g Auedwo) JeddoD senng uim L SnidAD 8y Wolj SUOISSIW ISIA PIOY LUNYNS JO JUBWRINSEaNN,,
- 07 weiboid syuel vd3 sinoy ay/ql 0 2¢0-36€T 0 0 0 6T-0T0-€0-¥ s9oIYaA AneaH -sjuel abelols |and [9sald| AHLSHA
», 0’7 weiboid syuel vd3 sinoy 1y/qi 0 €0-3€5°€ 0 0 0 86-666-06-1 yue| abelols OdIN| LS
- 07 weiboid syuel vd3 sinoy y/ql 0 T0-380°T 0 0 0 6T-0T0-€0-¥ juel uonnquisig 2o  1dZO
4 (86/60) €-€'T pue T-£'T S3|geL £'T UONIAS ‘Zi-dV sinoy| [eb oo0T/dl 0 0c0 120 00°02 00'S  |€0-S00-20-T 1U/MANIN 00T> J3]108 padi4 (IO dre|nsIa) [9sala g4a
UOISI9AUOD INJINS 919]dWoD ‘prepuels uoissig SdSN sinoy 1Y-pi/6 0 [0 400] 99000 09 S'e 20-100-20-¢ M 096 < duibug [asai@ uonsnquioD [euwsdiul|  €3Al
4UOISI9AUOD InjnS 819|dWoD ‘prepuels uoissiwg SASN sinoy Y-pm/B 0 €0 99000 L€ Se 20-T00-20-Z | 0S¥ < M 5Gzz dulbu3 [9sal@ uonsnquo) feussiul|  z3Aol
UOISI9AUOD INJINS 919]dWoD ‘prepuels uoissig SdSN sinoy Y-pm/B 0 €0 99000 4% 0's 20-100-20-¢ G/ < M 5 L€ duibu3 [9salQ uonsnqwo) feusdiul|  T3ADI
LHoday - spueynsuo) [ejuswuoiiaug palddy sinoy MU/l y0-328'T 0 0 0 0 auou asnowjue L Buluimoos|3 M3
(999 J0 Aouaidiy3 [01u0)) Jaddo) jo ABinjeiswolpAH sinoy A-u/al 0 GO-IEY'6 0 0 0 66-T00-06-1 SI9|N8S pue SISXI|\ UONORIIXT JUBAI0S XS
(08/20) T-€'€T dI0RL ‘€'ET UONIBS Z¥-dV| O4NV SUOI| 04NV Suoy/d| 0 0 00'¢ 00T 0029 |60-020-S0-€ Bunselg| iselg
ERIIEIETEN| .ﬂ_cj swinj "os*H o0 08 “ON Oo apod D2S uonduosaqg ssa20id P09
8ley 'poid 101984 UOoISSIWT $$9201d
S1010B4 UOISSIWT Snoases z'J a|qel




SINVLINSNOD TVLINIANOYHIANT d3Iddv

v3

0T0Z AN / uoneoddy Nwied |1 ssejd 00

¥1-G 01 6-G sabed - salpuaIdlye Bunendea 1o} spolpaw saAIb JuBwWNI0g Vd3 ,

pawnssy %00 %00 s|ouoD uonnjjod ON|  8uoN
pawnssy %00T V/IN Jul0d Jajsuel] punoibiapun| piolpun
pawnssy %00T V/IN JUl0d Jajsuel] pasojoul Ajelol| pasojpug
pawnssy %00T VIN (sauly ou) 210 paues|D ‘1P| UedD
pawnssy %00T VIN $$9001d 1I9M 1B
(G6/TT) G-T'6T'TT 'd ‘gh-dV JO anjeA abesany %528 VIN swiod pasioidun e Aeids terep|  Aidsm
pawnssy|  9%0°00T VIN 181e/\\ SS9201d JO UoNIppY|  1areM
¢ (88/60) $921n0S 1sn@ aAnibng uado jo [013U0D %0°G6 VIN S3oNIL Jarep - Bulisyepy peod| LAPHINeH
¢ (88/60) $821n0S 1sn@ aAnibn4 uado jo [013U0D %006 VIN Buusyem peod| npdineH
pawnssy - %0°'00T (OA-Dd) 10109100 IsNA WNU3pgAloN QAN
uBisaq Bulsauibuz %66 %0°'00T (SAD-0d) s19qqnios uole(UBA |90 M3 SAD
uoned}193ds I0pUSA %06 %0°'00T (AGSINS-Dd) UdA uig abelols aredliselsy WNIPOS|  ASINS
uoedI93ds JIOPUSA %06 %0°'00T (AGS1-0d) WdA uig 3feI0lS SwIT AST
uoeIIAdS JOPUSA %06 %0°00T (A91dg-0d) WUdA uIg OIS dwI djqgad Ming|  AS1dd
pawnssy - %0°'00T (d3-0d) Jorendioald aneIsoiios|3 / (SIN-Od) 1aqanios wnuapdAlon|  d3/SIN
pawnssy - %0°00T (2S02/1S02-0d) s18qqnuos srenusouo) saddod SO0
pawnssy - %0°00T (SVYDd-0d) 120qqnios eauy Jaysnid d|qgad|  Svod
pawnssy - %0°00T (S14-0d) 42qqnios [uun | wrejay s1d
pawnssy - %0°00T (SVS-0d) 12qgn.os ealy 3)1dx3001s SvS
pawnssy - %0°00T (SVD-0d) 18qanias eaiy Buiysnid Sv0
ERIIEIETEN| Agv_n\m“ww_tm_ (%) Q\M_o.w__w__u_tm_ uonduosaq [0,1U0D|8p0oD |0U0D

S810U8101}J3 [0J1U0D JaNe 81e|ndiied £3 a|qel




SINVLINSNOD TVINIANOHIANIT d31TddV

=

0T0Z AInC / uonealddy yuuad 1 sse|d 00

- . . . . . - (4Ws-7D) J0hanuod)
0 00 0 90 0 S0 %00T SVOd uoyqi|  T0000°0 200000 20000 Suo)|  €T16'6.6'9 dN 80-720-€0-€ HduisiL paa4 [N OVS 01 (E0d-AD) € ‘ON 10A8AUOD Bldgad €T70d
0 sTo 0 01T 0 ere %00T | SvOd uoyal| 100000 | 200000 | 20000 suol| 000's2€'22 AN |80v20g0e | MduISIL JOROAUOD P33 I OVS A (H-AD) s>m>co%§_wmw%mv 210d
0 ST0 0 10T 0 €T¢C %00T SRS) uoyqif  TO000°0 200000 20000 suol|  000'SLE'LT 4N 80-720-€0-€ HduisiL (4-AD) J0AaAu0D WreaY 03 (P¥/TY-d) S1apaad wrepay| T1Od
0 ST0 0 0T 0 e€re 9%00T pioipun uoyqif  T0000°0 200000 20000 suol|  000'SLE'LZ 4N 80-720-€0-€ HduisiL (rd/TY-4) S19paa wWiepay 0} 3|id401S 810 8s1e0d| 0TOd
0 0 0 0 0 0 %00T pasojous | IA-a10€/U0) 0 0 0 saloe S El T0-888-€0-€ PADPUIM db{00)S 810 951800 B} JO UOISOIT PUIM| 60Dd
. . . . . . . alido0IS 310
0 sTo 0 01T 0 ere %00T svs uoyal| 100000 | 200000 | 20000 suol| 000'5.€'22 4 [sovzoeoe| wdwsiL 251000 21RO 01 (1§-AD) J0kanu0s addiL sydoors| B0
. . . . . . e (1S-AD) 10hanu0d
0 ST0 0 10T 0 €T¢ %00T Svs uoyqif T0000°0 200000 20000 Suo)|  000°S.€'Le dN 80-720-€0-€ HduisiL Jaddu alidy001S 0} (45-AD) J0ABAUOD Pasd BlIdY0IS| 200d
. . . . . . . (45-A\D) 10A8nu0d
0 sTo 0 01T 0 ere %00T Svo uoyal| 100000 | 200000 | 20000 suol| 000's.€'22 AN |80v20g0e | MduISIL 994 alIchO0IS 01 (A0-1) 19pa5 SBreysI sousnin| 9029
. . . . . . e (a0-4) 1apoed
0 ST0 0 10T 0 €T¢ %00T SVO uoyqif TO000°0 200000 20000 Suo)|  000°SL€'Le dN 80-720-€0-€ HduisiL aBleyosiq Jaysnio 01 (sgo-H) Jeddop abreydsiq Jaysniy S00d
SaO1
0 STO 0 10T 0 ere 9%00T pasopuzy uoyqif  T00000 200000 20000 suol|  000'SLE'LZ EN 80-720-€0-€ HduisiL JoddoH 8BreyasIq Jaysnid 0) (19d) _m_._w:_u”‘_ww_"..nﬂ ¥00d
0 90TV 0 6TECT 0 SLELe %0°00T SVO uoy/q| €000 6000 200 Suol| 000'GLE'LZ 4N S0-720-€0-€ dysnio (10d) soysnid Arewnd| €00d
0z0 oT'T se'T 69'L 8z 19t %sz8 | Aidsm voyall 600000 | 90000 | T000 suol|  000's2€'22 3 |soveocoe| dunuisi PIO0IS SUI I U 10 SIML ITH 200
© woyy (dgo-H) 1eddoH dwing Jaysnip Arewd o1 buipeojun
o o cLe cLe V'S V'S %0 BUON 1A-a19e/U0)] 200 70 120 saloe 9z El T0-888-€0-€ WNOYPUIM )10X201S BUI JO UNY Y} JO UOISOIT PUIM| TODd
Buifeauod wrejaay pue ‘abelols a0 asieo) ‘buikeauod ‘Buiysnid Arewnd
€67 9C'6v 9261 9°26Y E€LT6T 9T'L16'T %06 npdineH LA/al 6T°0 26T 8L LA £6£'2TS El 66-0T0-50-€ vyapndns 8sn 9IyaA oddns| STNIN
69C 69C S€°0€ Sgeoe 69'98 69'98 %0 SUON LAAGL 900 0.0 66'T LA 00028 El 66-0T0-50-€ siapeio asn 1epeio| YINW
€T TT9e 90°ET 11192 1805 6T°9T0'T %S6 LMpdineH LWA/al LE0 S9'€ 12T LINA 000°EVT El 66-0T0-50-€ VSHLIM SN oniL Jarem| ETNIN
8T8 8T8 vLTT vLTT 1811 1811 %0 SUON ay/al 0g’0 ev'o 8 siy 0LT'SS El 66-0T0-50-€ sizpig asn Jazop|ing| ZTNW
e e yAR4A L9Ce Ly Ly %0 BUON uoyqif 600000 90000 T000 suol|  000'00€°08 El 80-720-€0-€ dunuisiy ealy 9bRI0IS 300y JISE 015400y 3IseM Buipeojun| TINW
800 800 150 150 80T 80T %0 BUON uoyqif 600000 90000 1000 suol|  000'sZ8'T El 80-720-€0-€ dunuisiL Ped yoea 0} 210 yoeaT Buipeojun| OTNW
cTo cro LL°0 LL°0 €9T €9T %0 BUON uoyqif 600000 90000 T000 suo)  00S'.EL'T El 80-720-€0-€ dunuisiy Ich{001S BUI JO UNY 0} 10 BrenusdUCD Buipeolun| 60NN
256y 0z's6Y 0z's6t 66'156'% 02'L26'T 002.2'6T %06 npdineH LA/l S0 a4 0L'LT LAA|  86T'8LT'C El T1-020-50-€ vBulney ealy 8beI0}S %00 BISEM 03 300y BlseMm BulneH| 8ONW
990 G99 G99 LV'99 18'GZ 69852 %06 npdineH LWA/al S0 SSv 0L'LT LAA 6€2'6C El T1-020-50-€ vBulneq ped yoea 0} 310 yoea BulneH| ZONIN
. . . e . S . . . . 8)1d4201S BUIN J0 uny / JaddoH
6EET S6'EET S6'EET LV'6EE'T 62'TCS 26°C12'S %06 npyineH LAAGL S¥'0 SSv 0L°LT LIAA S8T'68S El T1-020-50-€ vbuney duwing Jaysnio Arewiid 01 810 S1eNUSU0D BulNeH 90NN
ce [4r4 CEET CEET 91’82 91’82 %0 SUON uoyqjf 500000 €0000 10000 suol|  000°'00€'08 4 80-720-€0-€ Buipeo >o0y aisem Buipeo| SONW
S00 S00 0g0 0g’0 90 9°0 %0 BUON uoyqif 500000 €000°0 20000 suol  000'szZ8'T El 80-720-€0-€ Buipeo 210 yoea buipeo| YONW
690 690 104 104 096 096 %0 BUON uoyqif 500000 €0000 20000 suol| 000'SLE'LT El 80-720-€0-€ Buipeo 210 arenuadU0D Bulpeo| EONIN
LT LT 0L'6C 0L'6C crLs cr'LS %0 BUON se|q/q| G8'6 69°0LT 92'82¢ sise|q 8ve El 60-020-50-€ selg Bunselg| ZONW
Tt Tt €09 €09 0T'8T 0T8T %0 BUON aloy/q| 800 eV'0 0e'T sajoy ov8'Le El 0T-020-50-€ Bunua Bunual ToNW
Buuin
pajjonuod pajjonuosun pajionuod pajjonuosun pajionuod Jlonuosun (%) apod SING oTng Wd layex uoonpoig [€)]
43 jonuod| - o~ swun 43 snun arey enuu “Bn4 / (AN) 008 9poD $59201d uonduosag wun| @i nun
(Adh) suoissiuz SN (Adh) suoissiwg Td (Ady) suoissiwg Wd Jodnpig | 10D S1010€4 UOISSIWT I v “Bng-UoN

SuoISSIWg a1e|Nolled [enuuy '3 a|qel




SINVLINSNOD TVINIANOHIANIT d31TddV

94

0T0Z AInC / uonealddy yuuad 1 sse|d 00

- . . . . . . (24-AD) 2 "ON 10faAu0d
0 €00 0 ozo 0 o %00T pasopuz uoy/qjf 2000000 T0000°0 200000 Suo)|  00v'CI8’EE dN 80-720-€0-€ 1 paxi< 01 (T4-AD) T "ON 10AaAUOD sBuie) pa €0saL
. . . . . . — (T4-A0) T 'ON
0 €00 0 0z'0 0 0 %00T | Pasopu3 uoyal| 2000000 | 100000 | 200000 suol| 00v'218'sE AN 802060 [ udielid 10K9AUOD SBUIIeL paXi 01 (TL/TL-d) S1opaad 1og sbure | 20SAL
0 €00 0 0zo 0 o %00T pasopuz uoy/qi| 2000000 T0000°0 200000 suol|  00¥'2T8'EE 4N 80-720-€0-€ udire 4 (yTL/T1-4) s1opaad yag sbuirel 0} (FT.L/TL-d) siald sbulreL | ToSAL
Juswade|d pue Bulisremaq
. . X X X X . (SdW) waisAs ybrap pue Buibexoed wnuapaAlon
0 00000 0 S000°0 0 T000 %00T Oan uoyqif 200000 20000 €000°0 Suoy| 0009 dN 80-720-€0-€ QudANILa 01 (OW-AD) J0ABAUOD) BRNUBIUOD WNUBPGAION 90aW
| . | . | . , (D-AD) 10AsAU0D renuaduod
0 6000000 0 900000 0 T000°0 9%00T pasopuzy uoyqif £00000°0 200000 00000 suoy 000’9 EI 80-720-€0-€ | MdOUDAINILA WnuspaAlom o1 (OI-H) JeddoH ayenusou0d WNUBPGAION SOan
. . . . . . . . . . (O-H) JeddoH ayenusouod
200000 £0000°0 S000°0 S000°0 T000 T000 %0 BUON uoyqif 200000 20000 €000°0 suoy| 0009 4N 80-720-€0-€ QudANILa WNUBpGAION 0} (DIN-§) UIE S1eAUSIUOD WNUBPAAIO YO0aW
g § g g g . . (DIN-9) uIg 91eNU3dU0D)!
0 6000000 0 900000 0 10000 %00T oan uoyal| 000000 | 200000 | ¥0000°0 suol|  000'9 AN |80720-€0°€ | UOUDAINILG WNUSPARION 01 (ON-Q) J8KIQ S1enUaaU0D wnuapakjony| EOTW
0 eLLT 0 009 0 0T'65 %00T EE/S) uoy/q| 16'S 0oet 0L'6T suoy| 0009 4N T1-¥20-€0-€ Kiakion J1aA1@ 81eNnUBU0D WNUBPAAIOW| ZOAW
g § § . . . . (OW-q) 18f1Q srenuasuo)
0 5000000 0 £0000'0 0 200000 %00T | Pasopu3 uoyal| 2000000 | 100000 | 200000 suol| 000’9 AN 8072060 | UdOUDAINIL WNUSPARION 01 (OW-1-) Jo1id Stenuseuod wnuapakiony| F0AN
Buibexoed pue Bulaiemaq wnuapgkjon
0 10000 0 000 0 6000 %001 500 uoyal| £000000 | 200000 | 00000 suol|  ooz'ser 4 |sovzo-goe | udouonoiL S19PP01 PUI WO BN poa00
onuL uswdiys 03 9)1cdb001S INopeo aenusduod Jaddo),
0 0 0 0 0 0 %00T pasopus | IA-a108/U0) 0 0 0 saloe LT'T El T0-888-€0-€ PADPUIM 31dx20)S INOpEOT S1ENUSIU0D JaddoD Jo UoISOIT pUIM| £0ADD
g . . . g . . 9]1dx201S 1NOPLOT B1ENUSIU0D
0 20000 0 7000 0 6000 %00T $20 uoyal| 000000 | 200000 | ¥0000°0 suol|  00zZ'ser 4 [80vz0€0E | WdOUONOIL 19dd03 01 (99-A0) I0AGAUOD STENUSI0 Jaddon| 20900
. . . . . . . (22-AD) 10A8AU0D BreNUIU0D)
0 L0000 0 000 0 6000 %00T pasopuz uoy/qjf £00000°0 200000 00000 suoy| 00z'ser dN 80-720-€0-€ HdoudnoIL 18dd0D 01 (yDD/TDD14) SIal- srenuaouo) Jaddod, T0a20
Bunjoeis pue Bulislemaq arenussuo) saddod
0 00 0 920 0 S0 %00T SvOd uoyqif TO000°0 200000 20000 suol  €T6'6.6'9 4N 80-720-€0-€ HduisiL (€ad-AD) € "ON 10A8AUOD B|qgad 01 (Dd) Jaysnid djagad| ZTN
0 €6°CT 0 0869 0 0v'602 9%00T SVOd uoyqif  v00°0 200 900 suol|  €16'6.6'9 4N L0-¥20-€0-€ Lysnio (0ad) soysnid ajagad| TTN
0 00 0 920 0 S0 %00T pasojpuz uoyqjf  TO000°0 200000 20000 suo)  €T6'6.6'9 4N 80-720-€0-€ HduisiL (0ad) Jaysnid ajqgad 01 (0dd-d) J9paa4 JaysniD djqdad| 0T
. . . . . . —_— (00d-4) 1epaay
0 00 0 920 0 50 %00T | S¥Od uoyal| 100000 | 200000 | 20000 suol|  £16'626'9 AN |80v20g0e | MduISIL 1oUSNID S1daad 01 (SOOVS-8) Uig 9Bing 821890 Svs| BOW
. . . . . X - e (s09vs-9)
0 00 0 920 0 S0 %00T SVOd uoyqif TO000°0 200000 20000 sSuo)  €T6'6.6'9 dN 80-720-€0-€ HduisiL uig 8BINS 8ZISIBAO OVS 0} (20d-AD) Z ‘ON 10K8AUOD Bladad 80N
0 00 0 920 0 S0 9%00T uea;n uoyqif  T0000°'0 200000 20000 suol|  €16'6.6'9 4N 80-720-€0-€ HduisiL 2 "ON 10A3AU0D 3[q0ad 01 (MAd-US) U8a10S USeM dldded| LOW
0 14 0 6L°1E 0 SET6 %00T M uoyqif 90000 18000 G200 suolf  ¥E0'80E'L 4N 20-020-50-€ usans (Mad-us) usaids ysem ajqdad| 90N
- . . . . . —— (mad-us)
0 00 0 1z 0 150 %00T uealo uoyal| 100000 | 200000 | 20000 suol|  v80'80€'L AN |80v20g0e | mduISIL 195195 USEM 21949 01 (10d-AD) T “ON Jokonuod aqaed| SO
0 00 0 L20 0 LS50 %00T ues|n uoyqif  TO000°0 200000 20000 suolf  ¥E0'80E'L 4N 80-720-€0-€ HduisiL (TAd-AD) T "ON J0A8AUOD 3|qQad 0} (L-US) USAIOS [SWWOIL|  ON
0 ot 0 T9'6YT 0 6’621 9%00T BM uoyqif 90000 18000 Geoo suol|  ETL'Z6E'VE 4N 20-020-50-¢ usans (1-us) usads [BWWOIL| 0N
0 6T°0 0 2T 0 89¢C %00T pasojpuz uoyqif TO000°0 200000 20000 suol| ETL'Z6EVE dN 80-720-€0-€ HduisiL (1-us) usaids [pWWOIL 01 (DVS-IN) OVS| 2ON
0 §6'L5¢ 0 €6'EVE 0 28'658 9%00T M uoyqif  STO0 200 S00 suol|  ETL'Z6E'VE 4N 90-720-€0-€ sysnio (OVS-W) N OVS| TOW
0 6T°0 0 2T 0 89C 9%00T Jarem uoyqif  T0000°'0 200000 20000 suol|  ETL'Z6EVE 4N 80-720-€0-€ HduisiL (9VS-IN) Il OV'S 0} (HNS-AD) 10A8AU0D paad OVS| ¥10d
pajjonuod pajjonuosun pajionuod pajjonuosun pajionuod Jlonuosun (%) apod SING oTng Wd lsrex uononpoid [E)]
43 jonuod| - o~ swun 43 snun arey enuu “Bn4 / (AN) 008 9poD $59201d uonduosag wun| @i nun
(Adh) suoissiwz S¢Nd (Adh) suoissiwz "N d (Ady) suoissiwz Nd 10 dn-joid [o4u0d sI019€4 UOISSIWT I v “Bn4-UoN

SuoISSIWg a1e|Nolled [enuuy '3 a|qel




SINVLINSNOD TVLINIWNOHIANT A3ITddY /3 0T0Z AInC / uonealddy Nwiad || Sse|D 00y
600000 60000 90000 9000 1000 100 %06 | ASWS voyall 90000 | 000 8000 suol| 000 iN | vovzooe | iibesy (Ws-g) ug sbeiois)
o wnipos ay) 0} WNIPOS Jo Jajsuel
850 ar's 850 ar's 850 ar's %06 AST uoyal| 190 190 190 suol|  006'8T iN |ozetosoe|  prewn (1-6) uig aBeI0lS Bwr L 01 BWI Jo sajsuelL| POSIN
. . . . . . X X X . e (4NS-AD) Johenuod paad I
100 100 100 100 910 910 %0 auoN voyall 90000 | 000 8000 suol|  oos'ze iN |vovzoeoe | iibesy S 01 (ST4E-) J0AOALOD s s sty artacs sy EOSH
0 100 0 100 0 910 %001 | pesopus uoyall 90000 | 000 8000 suol|  oos'ze IN | vovzoeoe | 11beoy (S$1d8-10) J0fanuod mans| g,
OlIS BWIT 8IGG9d NG 01 (TdE-S) OIS AW a|Adad HINg
: . : . : X X X X . arran. (1dg-s)
sTT €5TT sTT €511 STT €5°TT %06 | ASTdg voyal| 190 190 190 suol|  oos'ze iN |ozotosoe | prewn S awr 8iqaed AIng BU) 01 awiT ajggad ing Jo ajsuesr | TOSW
$821N0S SNoaue||B3sIN
dy oo
£0'0 £0'0 £0'0 £0'0 £0'0 €00 %0 auoN | 0zo 0z0 0z0 sinoy|  00s N |zoTo0zoz | zaaol (dMmxs) dund sotem a4 marxs| soe
dy oo
£0'0 £0'0 €00 £0'0 £0'0 £0'0 %0 auoN 8| 0zo 0z0 0z0 sinoy|  00g N |zoToozoz | zaaol (dMd0d) duwind Jarep ai1d Jausnid Arewiid| 2084
i 05
100 100 100 100 100 100 %0 auoN B ov'o ov'o ov'o sinoy|  oog iN |z0T00z02 | T3aon (93m3) Iotesaus0 ousbiows b 9084
mi|  ose
80'0 800 80'0 80'0 80'0 80'0 %0 auoN B 0z'o 0z0 0z0 sinoy|  oos N |zoToozoz | e3aol (93v) Joreseuss Aouabiaw buy s084
mi|  ose
80'0 80'0 80'0 80'0 80'0 80'0 %0 auoN B 0z'o 0z0 0z0 sinoy|  oog N |zoToozoz | e3adl (93) 101eseuBD Aousbiaw3 uoesans urei| y0gd
mi| 00T
0 0 0 0 0 o %0 auoN B 0z'0 0z0 0z0 sinoy|  oog N |zoToozoz | e3adl (93d) 101108 Aousbiow3 eary puod S1d| €084
mi| 00T
0 0 0 0 0 10 %0 auoN B 0z'0 0z0 0z0 sinoy|  oos N |zoToozoz | e3adl (931) Joresauas Aousbiows ealy JousouL| zogd
UMENN 09
80'0 800 20 20 £9°0 £9°0 %0 auoN | reBooot/al|  ov'o 9T ot sinoy|  09s'8 IN | €0-50020T 84a (OMH) J07es0UBS JaTep 10H Buluumonoai3 (9said| Tog
juawdinb3 Buluing [an4
122 122 ST T £zog £z0g %0 auoN | hawemol| 000 100 200 soe|  005'T 4 |tossseoe| Basper abei0)S SBulIe J0 UOISOI3 pui | 0TSAL
] ] ) ] } } o "o } ! ! - - e abeiois
€20 €20 ov'T ov'T or'e ore %0 N wai| 100000 | 600000 | 20000 )| oovziaee i |sovzoeoe SBUIIEL 0} (1dS-AD) 10enUos peInON Jaweid apeong] 605TL
. . . . . . suo o . g . suo A e (TdS-AD) Jokanuod pajunop
€20 €20 6v'T 6v'T ore ore %0 N wai| 100000 | 600000 | 20000 )| oov'zig'ee 3 |sovzoeoe Jopeio 19pEaids 01 (L ey sohontety uabenn on| 80501
. . . . . . . X . o e (Tma-A2)
€20 €20 ov'T ov'T or'e ore %0 auoN uoyal| 100000 | 600000 | 20000 suol| oovzis'EE i |sovzoeoe 10fenu09 uoBe 28 01 (1S-AD) J0fenuod aiqeyys| L05TL
£0'0 £0'0 0z0 0z0 o o %0 auoN uoyal| z000000 | T00000 | 200000 suol| oov'zTs'ee 4 |sovzoeoe | udiennd | (1S-AD) i0fenuod aigenys o) (Ty-AD) JoRaAUOD aiderea0ey| 90SAL
. . . . . . su0, o . . . suor o e ) \ (T¥-AD) 10A8nu0d
€00 €00 0z0 0z0 wo wo %0 N wai| 2000000 | 100000 | 200000 )| oovziaee i |sovzoeoe | wdrennd algEI00IY 0 (E4-10) & “ON J0kaAtiey ouiey o] S0STL
€00 €00 0z0 0z0 o o %0 auoN uoyal| 2000000 | 700000 | 200000 suol| oov'zis'ee IN |sovzoe0e | udielmd (€2-10) € ON JOkaNUOD| | o))
o 8 sBuire paxi4 01 (z4-AD) Z 'ON Jokanuo) sbuijre | paxi.
pajionuod pajionuosun pajionuod pajionuosun pajjonuod pajionuooun | (%) 3poo SN e Wd lerey uononpoud|. )
JJ3 |03u0D syun 43 Sjun arey m:u / ﬁuZw 208 89P0 ssad0Id EO:QEUWWD nun| arwun
(Adh) suoissiwz S?Nd (Adh) suoissiwz " (Ady) suoissiwg Wd Jodnpig | 10D S10}0B- UOISSIWT fenuuy -Bn-uoN

SuoISSIWg a1e|Nolled [enuuy '3 a|qel




SINVLINSNOD TVINIANOHIANIT d31TddV

8d

0T0Z AInC / uonealddy yuuad 1 sse|d 00

15721 eeeeTT 20'806 BTTITS £008T' sz0zT'08 ‘suoIssIWg [e10)
8Y'€6 96'GEL 0028 ¥6'292'L TEV60'E 0°0,0'82 :$924N0S 8ANIBNH WoI4 SuoIssiwI [el10L
2082 8€°.8€E 2099 it cLs8 TL0S0'C 1$921N0S 9ANIBN4-UON WOI4 SUOISSIWT [e10]
890 890 ¥ Yo' 8y 8y %0 auoN Jospb| €000 5000 1000 psp| v8z'9s8'w06z | AN auou oan (€1-0d) € J018}10D 1snq Kioteioge]| TT10d
890 890 v0'T v0'T 8y 8y %0 auoN Jospib|  £00°0 5000 1000 1sp| v8L'028'%06'7 | AN auou oan (210d) Z 10W81100 15N Aloteioqe| 0T10d
890 890 ¥ Yo' 8y 8y %0 auoN Jospb| €000 5000 1000 psp| v8z'9s8'w06z | AN auou oan (17-0d) T J0W8}102 1snq Kioteioqe]| 6010d
100 100 10 10 660 660 %0 auoN Jospib| 2000 0100 200 psp| orz'26g'859 | AN auou oan (2aN-0d) 01981103 1SN WNUBPAION| 8010
800 800 600 600 600 600 %0 auoN wal| 200 200 200 sinou| 09z’ aN auou GHSH | ) oreudionne anEisonoels J (S-0a) 0GANIS E;:muﬁmm 1010d
09 09 s s sr61 sr61 %0 auoN wal| szt ss'e 5% sinou| o9z’ aN auou $20 (2599-0d) 2 1qanIds arenusU0D 1addod| 9010d
09's 09's sg'sT sg'sT sL6T sL6T %0 auon wal| szt sg'e 5% sinou| 0oz’ aN auou $20 (1599-0d) T 49GaNIdS 8NeNUBIU0D 12ddoD| G010
10%€ 10 €89 €89 o0t 001 %0 auoN wal| 690 95T 622 sinoy| ooz’ AN auou Ssvod (SYDd-0d) 120ANIIS 1Y JBUSNID 3iqaad| $010d
69T 69T 69y 69y s6's s6's %0 auoN | ee0 101 9T sinoy|  090s'8 N auou sid (S14-0d) 12GanIS jeuun . wiepay| £019d
80Y 807 veTT veTT 2ag: 2ag: %0 auoN wal| €60 652 62€ sinoy| o9z’ aN auou svs (SVS-Dd) 12anios ealy ajdxo0Is| Z010d
ese ese 19 19 06'9 06'9 %0 auoN wa| 180 82T 15T sinoy|  09s'8 aN auou svo (S¥0-0d) 120aNIS a1y Bulysnio| 107104

uoissiwg yum juswdinb3 [011U0D UoNN|od J81IeN 81e|noled
2000000 2000000 100000 100000 200000 200000 %0 auoN uoyall 90000 | 000 8000 suo) 9 IN | vovzoeoe | 11beoy et o b Wy SN H_Eﬁmwﬂw_mw_%%wn__mw%ﬁw 80SW

00000 00000 £000'0 £000'0 90000 90000 %0 auoN uoyal| 90000 | 5000 8000 suo| oSt iN  |vovzosoe |  i1beay (n9-=) Jopas4 1eng oy sbeg woy eno 10 JajsuelL | L0SIW

£000°0 £000'0 2000 2000 5000 5000 %0 auoN uoyal| 90000 000 8000 suo|  00T'T dN |vovzogoe | iLbeay JEINa9014 0 SYoesiadng Eemmw_momw_“ 1o _MW__MM 90SIN
pajionuod pajionuosun pajionuod pajionuosun pajjonuod pajionuooun | (%) 3p0o SN e Wd lerey uononpoud|. )
T T——— T ——— T — wam g__”_w%% Jonuon syun 43 pSr——— suun arey fenuuy M_%um m_mnv 20S 2P0 $53201d uonduosag wun| aiwun

Suolissiwg ale|ndlled [enuuy '3 a|geL




SINVLINSNOD TVINIANOHIANIT d31TddV

64

0T0Z AInC / uonealddy yuuad 1 sse|d 00

. . . . . . ¥ (4Ws-7D) J0hanuod)
0 20000 0 2000 0 €000 %00T SvOd uoyqi|  T0000°0 200000 20000 suoy 805¢y dN 80-720-€0-€ HduisiL paa4 [N OVS 01 (E0d-AD) € ‘ON 10A8AUOD Bldgad €70d
0 60000 0 900'0 0 100 %00T Svod uoyall 100000 | 200000 | 20000 suol|  008'99T AN |80v20g0e | MduISIL 10RoAUOD PB3 [N OV 01 (H-AD) s>m>co%§_wmw%mv 210d
0 60000 0 9000 0 100 %00T SRC) uoyqif  TO000°0 200000 20000 suoy| 008'99T 4N 80-720-€0-€ HduisiL (4-AD) J0AaAu0D WredY 03 (P¥/TY-d) S1apaad wrepay| T1Od
0 60000 0 9000 0 100 9%00T pioipun uoyqif 100000 200000 20000 suoy 008'99T 4N 80-720-€0-€ HduisiL (rd/TY-4) S19paa wWiepay 0} 3|id401S 810 8s1e0d| 0TOd
0 0 0 0 0 0 %00T pasopous | IA-a108/U0) 0 0 0 saloe S El T0-888-€0-€ PADPUIM {0015 810 951800 B} JO UOISOIT PUIM| 60Dd

. . . . . . . alido0IS 310
0 60000 0 9000 0 100 %00T svs uoyall 100000 | 200000 | 20000 suol|  008'99T 4 [sovzo€oe| wdwsiL 951200 PIBNOD 01 (LS-A0) 0AaAU0D Joddi) adyoong| 8099

- . . . . . . (1S-AD) 10hanu0d
0 60000 0 9000 0 100 %00T Svs uoyqif TO000°0 200000 20000 suoy| 008'99T dN 80-720-€0-€ HduisiL Jaddu alidy001S 0} (45-AD) 10ABAUOD Pasd BlIdY0IS| 200d

. . . . . . . (45-A\D) 10A8nu0d
0 60000 0 900'0 0 100 %00T Svo uoyal| 100000 | 200000 | 20000 suol|  008'99T AN |80v20g0e | MduISIL 994 alIdhO0IS 01 (A0-1) 19pas SBreysI] sousnin| 9029

- . . . . . . (@0-4) 1apoed
0 60000 0 9000 0 100 %00T SvO uoyqif TO000°0 200000 20000 suoy| 008'99T dN 80-720-€0-€ HduisiL aBleyosiq Jaysnio 01 (sgo-H) Jeddop abreydsiq Jausnid S00d

SaO1

0 60000 0 9000 0 100 9%00T pasopuz uoyqif  T0000°'0 200000 20000 suoy 008'99T EN 80-720-€0-€ HduisiL JoddoH aBreyasIq JaysnId 0) (10d) E...wEU%MW.H ¥00d
0 sco 0 SL0 0 19T %00T SvO uoy/q| €000 6000 200 suoy 008'99T 4N S0-720-€0-€ dysnig (10d) soysnid Arewnd| €00d

i i i | | . . i i i . 590)S SUIIA JO UNY 10 SHONIL [NeH
1000 2000 800'0 s00 200 oTo %gzg | Aidsm uoyall 600000 | 90000 1000 suol|  008'99T 4 [sovzoeoe | dunusip woi (do-H) seddop dwing 1eusnid Arewitia o1 bupeoun| 2029
1000 T000 000 000 100 100 %0 SUON 1A-a10e/U0)] 200 70 120 saloe 9z El T0-888-€0-€ WNOYPUIM )10X201S BUI JO UNY Y} JO UOISOIT PUIM| TODd

Buifeauod wrejaay pue ‘abelols a0 asieo) ‘buikeauod ‘Buiysnid Arewnd

200 910 910 29T €90 €9 %06 npdineH LA/al €20 Tee 668 LA SOv'T El 66-0T0-50-€ quapdng 8sn 9IyaA oddns| STNIN
2000 2000 800 800 o veo %0 SUON LAAGL 900 0.0 66'T LAA 8€C El 66-0T0-50-€ siapeio asn 1epeio| YINW
S00°0 0T'0 S00 €0'T 0zo 107 %S6 LMpdineH LWA/al 4y 8EV 90°LT LA oLy El 66-0T0-50-€ AQHSNLIM SN oniL Jarem| ETNIN
200 200 €00 €00 120 120 %0 BUON dy/al 0g’0 ev'o [A:x4 siy TST El 66-0T0-50-€ sizpig asn Jazop|ing| ZTNW
100 100 L00 L00 910 910 %0 BUON uoyqif 600000 90000 T000 suoy| 000792 El 80-720-€0-€ dunuisiy ealy aBeI0)S %00y B1SeM 01500y B1sem Buipeojun| TINW
£000'0 £000'0 2000 2000 7000 7000 %0 auoN uoyall 600000 | 90000 1000 suo)  000'9 4 |sovzogoe | dunusit ped oeaT 0} 210 yoea Buipeoun| OTNI
000 000 €00 €00 S00 S00 %0 BUON uoyqif 600000 90000 T000 suoy| 000°06 El 80-720-€0-€ dunuisiy Ich{001S BUI JO UNY 0} 10 BrenuBdUCD Buipeolun| 60NN
S6T0 S6'T S6'T 5561 19°L 1092 %06 | NPINeH W@l S50 9r's rard IWA| - TOTY 4 T1-020-60€ | aQHBuneH ealy 86EI01S %00y BISEM 01 %00y @1seM BulineH| 8ONW
€000 €00 €00 90 0T'0 20T %06 npdineH LWA/al S50 Elact GeTe LA 96 El T1-020-50-€ aHbulneH ped yoea 0} 310 yoea BulneH| ZONIN

. . . . . . . . . . a|Idb{001S BuIN Jo uny / saddoH
500 €50 €50 62 902 8502 %06 | NPyineH Lanal  §s0 ar's sz1e LNA[  g6'T 4 |1T-0z0°50-€ | QHBuineH dwing JausNIS Arewiig o1 910 srenuaouod Buiney| SONW
000 000 00 00 600 600 %0 BUON uoyqjf 500000 €0000 10000 Suoy 000792 4 80-720-€0-€ Buipeo >o0y aisem Buipeo| SONW
20000 20000 T00°0 T00°0 2000 2000 %0 BUON uoyqif 500000 €000°0 20000 suoy 0009 El 80-720-€0-€ Buipeo 210 yoea buipeo| YONW
2000 2000 100 100 €00 €00 %0 BUON uoyqjf 500000 €0000 20000 suoy| 000°06 El 80-720-€0-€ Buipeo 210 arenuadU0D Bulpeo| EONIN
100 100 LT0 LT0 €e0 €e0 %0 BUON se|q/q| S8'6 69°0LT 92'82¢ sise|q 4 El 60-020-50-€ selg Bunseid| ZONW
9000 9000 €00 €00 0T'0 0T'0 %0 BUON ajoy/ql 800 V0 0e'T sajoy 09T El 0T-020-50-€ Bunua Bunual ToNW

Buuin
pajjonuod pajjonuosun pajionuod pajjonuosun pajionuod pajjonuosun (%) apod SYNG g Wd arey [€)]
43 jonuod| - o~ swun 43 swunoved| oS egl B1E / EN) 008 9poY $59201d uonduasad nun | @i nun
(pch) suoissiwz S2d (pch) suoissiwz “Wd (pch) suoissiwz Wd 10 dnojig | 1M siooeS uoissiug nonpold AlRA| gy yon

suoIssIwg are|nallled Ajreq wnwixe §'3 ajqel




SINVLINSNOD TVINIANOHIANIT d31TddV

(=

0T0Z AInC / uonealddy yuuad 1 sse|d 00

. . . . . . . (z4-AD) Z "ON J0AdAu0D
0 20000 0 1000 0 €000 %00T | Pasopu3 uoyq|| Z000000 | TO00D0 | 200000 suo)|  8ze'/5T EN 80-720-€0-€ | poxid 01 (T4-AD) T ‘ON JoAoAUOD sBulre. poxig| EOSTL
g g . . . . . (T4-AD) T 'ON
0 20000 0 1000 0 €000 %00T | pasojpuz uoyqlf Z00000'0 | TO0000 | 200000 suo)|  8zg'LSZ E 80-vZ0-€0-€ |  MdlreLid 10A8AU0D SBUINEL PaXId O} (yTL/T L-1) Siapasd 1og sbunre. | COSAL
0 20000 0 1000 0 €000 %00T | pasopu3 uoyqif 2000000 | TOO000 | Z00000 suo)|  8ze'L5T dIN | 80-720-€0-€ | Mdifelnd | (PTL/TL-d) Siopaad yag sbuirel o1 (yT.1/T.L-1d) siend sbureL | TosAL
juswade|d pue Bulleremaq
. . | . X X . (SdW) waisAs ybrap pue Buibexoed wnuapaAlon
0 §000000°0 0 000000 0 800000°0 %00T oan uoyqif 200000 20000 £000°0 suoy| o'ay dIN  |80-720-€0-€ | QUDANILA 01 (OIN-D) JokenuoD arenuaouon wnuapakion| 20N
) N | . | . . (DIN-AD) J0A8Au0D arenuaduo)
0 £0000000°0 0 50000000 0 1000000 %00T | pasojpuz uoyqlf €00000°0 | 200000 | 00000 suoy| 9'ay E 80-720-€0-€ | MdOUDAINILA WnuBPAKION 01 (ON-H) Jaddon Srenusauos wnuspgAop| 50N
. . . . . . . . . . (O-H) JeddoH ayenusouod
§000000°0 §000000°0 000000 000000 800000°0 800000°0 %0 auoN uoyqif 200000 20000 £000°0 suoy| o'sy dIN  |80-720-€0-€ | QUDANILA WNUBPaAION 01 (O-g) Uig erenusouos wnuapakiopy| YOIN
. . . y y " . (OW-g) uig a1enuasuod
0 £0000000°0 0 50000000 0 1000000 %00T oan uoyqlf €00000°0 | 200000 | 00000 suoy| 9'ay E 80-720-€0-€ | MdOUDAINILA WnUBPAKION 0 (ON-q) J81Q a1 nUBI0D wnuapgAon| EOTN
0 €10 0 120 0 S7°0 %6001 d3/SN uoyal|  16°S 00T 0L'6T suoy| oSt IN | TT-v20-€0€ Kiakion 12A1Q @1eNUBOUOD WNUBPAAION| Z0AIN
. . . . . . . (OW-Q) 19/1g 81eNUadU0D)!
0 00000000 0 £000000°0 0 9000000°0 %00T | pasojpuz uoyqlf Z00000'0 | TO000'0 | 200000 suoy| 9'ay 3N 80-720-€0-€ | UdOUDAINIL WNUBPAKION 0} (OW-1d) Il S1enusouos wnuapgfion| FOW
Buibexoed pue Bulaiemaq wnuapgkjon
0 5000000 0 £0000'0 0 100000 %001 $20 uoyal| £000000 | 200000 | ¥0000°0 suol|  ziee 4 |sovzocoe | udousnoir S19PBOTT PUT WO BN 4 6a09
onuL uswdiys 03 9)1cdb001S INopeo aenusduod Jaddo),
0 0 0 0 0 0 %00T | Pasopua | IA-a10e/u0) 0 0 0 sene LTT 4 T0-888-€0-€ | PADPUIM 3114003 InopeoT slenusouod Jaddod Jo uoisoi3 puim| €000
. . . . . . " El Qv_onxw Nopeo ajenuadu0d
0 5000000 0 £0000°0 0 200000 %00T S} uoyqlf €00000°0 | 200000 | 00000 suoy| z1e'e 4 80-720-€0-€ | HdOUONDIL 18ddoD 01 (90-A0) JoABAUOR B1ERUBIU0D Jaddan| 2000
. . . . . . . (22-AD) J0AaAu0D BreNUBIUOD
0 5000000 0 £0000°0 0 £0000°0 %00T | Pasopu3 uoy/q|| €00000°0 | 200000 | 700000 suoy| zre'e EN 80-720-€0-€ | HdOUDNDIL 15d03 01 (F90/TDD1) Sl SrenuSoU0D saddos| 10992
Bunjoeis pue Bulislemaq arenussuo) saddod
0 20000 0 2000 0 €000 %00T Svod uoygl| TO0000 | L00000 20000 suoll  80s'zy 4N | 80-v20-€0€ uduSIL (€ad-AD) € "ON J0AanU0D Blqgad 01 (D0d) JausnuD djqaed| ZTIN
0 800 0 £r'0 0 8z'T %00T Svod uoyqlf 000 200 90'0 suol|  805'zy dIN | L0-v20-€0€ Lysnid (oad) Jaysnio ajqgad| TIW
0 20000 0 2000 0 €000 %00T | Pasopuz uoygl| TO0000 | L00000 20000 suol|  805'zy 4N | 80-v20-€0€ uduSIL (0ad) Jaysnid 8jqgad 01 (dd-d) 1apaad Jaysnio ajqdad| 0T
. . . . . . y (0qd-d) 4apaag
0 20000 0 2000 0 €000 %00T Svod uoyq|| 100000 | £0000°0 20000 suol|  805'zy E 80-20-€0-€ udusiL Jaysnio 91qged 01 (SOOVS-8) uig a6ing szisA0 ovs| 0N
. § . X X X . e (s09vs-9)
0 20000 0 2000 0 €000 %00T Svod uoyqif TO0000 | 00000 20000 suo)|  805'Zy EN 80-720-€0-€ HduisIL UG 9BINg 52ISIBO DS 01 (24d-AD) Z ‘ON 10kanU0D sjqdad| EOW
0 20000 0 2000 0 €000 %00T uea|y uoyqlf  T0000'0 | 200000 20000 suol|  805'zy dIN | 80-720-€0-€ uduIsIL 2 "ON 40A3AU0D 3|qgad 01 (MAd-US) UBBIOS USeM 3|qdad | LOW
0 100 0 6T'0 0 950 %00T M uoyal| 90000 28000 5200 suol|  ozv'vy 4N | 20-020-50-€ usaIs (Mad-us) usa1ds ysem ajqaed| 90N
. . . . . . . (mad-us)
0 20000 0 2000 0 €000 %00T uea|d uoya|| 100000 | £0000°0 20000 suol|  9zv'vy 3N 80-20-€0-€ udusiL UsBI0S USEM 81G95d 01 (TGd-AD) T “ON J0KaAUGD ajdgad| SOW
0 20000 0 2000 0 €000 %00T uea|d uoyq|| TO0000 | 200000 20000 suol|  ozv'vy 4N |80-v20-€0€ udusSIL (Tqd-AD) T "ON 40A8AUOD 3]qqad 0} (L-US) UdBIOS [SWWOIL|  FOIN
0 900 0 160 0 292 %00T 1M uoyqlf - 90000 18000 5200 suol|  zev'602 dIN | 20-020-50-€ usais (1-us) usaios [wwWoIL [ EON
0 1000 0 8000 0 200 %00T | Pasopu3 uoyqif  TO000'0 | 200000 20000 suo)|  zev'602 IN | 80-v20-€0€ HduISIL (L-us) usaIDS [PWWOIL O} (DVS-IN) IIIN OVS| ZOW
0 18T 0 60'Z 0 v2's %00T 1M uoyqlf  ST0°0 200 500 suo)|  zev'602 dIN | 90-720-€0€ susnio (OVS-W) 1IN VS| TOW
0 1000 0 8000 0 200 %00T Jare/M uoyqlf 00000 | 200000 20000 suol|  zev'602 dIN | 80-720-€0€ udusIL (9VS-W) I OVS 0} (AWS-AD) 10A8AU0D Paad [N OVS| ¥TOd
pajjonuod pajjonuodun pajjonuod pajjonuodun pajjonuod pajjonuodun (%) ) SN TG Wd aey )
‘}3 |0u0D 01UO syun 43 Snun arey 0ONPo.Id Alre .m:u / ﬁn_Zv 20S 89P0 ssa320Id _._o_ua_‘_uwmn_ nun| arwun
(pdh) suoissiwz SeNd (pdh) suorssiwz "N (pdh) suoissiwa Wd 0 dnojpig | 102 101084 UOISSIWT monpoid ARA| 5n 4 o

suoIssIwg are|nallled Ajreq wnwixe §'3 ajqel




SINVLINSNOD TVINIANOHIANIT d31TddV TT3 0T0Z AIn / uonedliddy Nwidd |1 SSe|D 00y
. . . . . X . X X . e (Ws-9) uig ebeiois
20000000 |  £00000°0 2000000 200000 000000 700000 %os | ASWs woyal| 0000 | vo00 | 8000 suoi| 086 I |voveosoe | aibeoy wnipos a1 1 a1 ooy | SOSW
2000 200 2000 w00 2000 200 %06 As1 voyal| T80 190 190 suol| vz I |ezoto-soe | prown (1-6) uig 9BeI0IS B 8L 01 8w 10 seysueiL| YOS
700000 700000 20000 20000 50000 50000 %0 auon woyal| 90000 | vo00 | 8000 svoi|  szver I |voveosoe | aibeoy NS NO) 10fano0 P23 INA gy
’ V5 01 (51d8-AD) 10ASAUOD MOIOS OIS B 21GG3d Hing
-7) 10
0 00000 0 20000 0 50000 %00T | pesopu3 uoya| 0000 | vo00 | 8000 svol|  szver N |voveoeoe | aLbesy o1 W1 316804113 1 (140 v ey o g 0
000 00 000 00 000 700 %06 | ASlda woyal| 190 190 190 svol|  szver i |ozotosoe | prown G our e 0 a1 0 o o wa o oo O
$821N0S SNoaue||B3SIN
dy ooy
2000 2000 2000 2000 2000 2000 %0 auon W-mB|  0z0 0z 0z0 snoul vz i |zoToozoz |  z3dol (dmaxs) duind 1orem o4 M3/xs| o8
dy ooy
2000 2000 2000 2000 2000 2000 %0 auon w-mB|  0z0 0z 0z0 snoy| vz N |eot00202 | 23qol (dM30d) duind s1em a3 saysnid Areunid| L84
wi| os
50000 50000 50000 50000 50000 50000 %0 auoN 1-mB|  ov'o oro oro snoy| vz N |eot00202 | 13001 (93M3) 10re12U39 Aouabiow3 b s0ad
wi|  ose
000 000 000 000 000 000 %0 auoN amB| 020 0zo 0z0 snoul 1z N |eot00202 | e3qol (93v) 1oresauaD fouabiow3 buy soad
wi|  ose
000 000 000 000 000 000 %0 auoN 1wB| 0z 0zo 0z0 snoy| vz i |zoToozoz | e3a0l (03W) Jore13u99 fousBiawi3 uonersans urew| yog
wi| 000t
3000 3000 3000 3000 3000 3000 %0 auon ams| 0z0 0zo 0z0 snoyl vz N |eot00202 | e3qol (93d) 1otesauaD Aouabiaw3 ealy puod S1d| €08
wi| 000t
3000 3000 3000 3000 3000 3000 %0 auon 1| 0z0 0z0 0z0 snoyl vz N |eot00202 | e3qol (93L) oreiaus ouabiowz vary ouaorL| zogd
ymann| 09
20000 20000 60000 60000 2000 2000 %0 auon | eB ooot/al|  ov'0 39T oe's smoy| vz i |eosoozoT|  eda (OMH) Jo1e2U8D 1a1e/ 10H Butuumonoai3 saia| Tog:
juawdinb3 Buluing [an4
9000 9000 00 00 800 800 %0 auon | s-aseuolf 2000 100 200 soe| 05T 3 |roesseoe| Ousier abeiols SBUIIEL Jo UOISOI3 PUIM| 0TSAL
. : - . . . 5u0, o . . . suor . 0 70-E0- abeiois
2000 2000 00 00 w00 w00 %0 N val| 100000 | 600000 | 20000 | szelsse 1 |sorzoeoe SBUIIEL 0} (1dS-AD) 1oenUos pelnoN Jaweid apeongy] 605TL
-AD) 10A8AU0D PaIUNO|
2000 2000 100 100 200 200 %0 auoN voyal| 700000 | 600000 | 20000 suoi|  gze'usz 4 |soveoeoe eI 10pERIdS 01 (T o oo | B0SL
2000 2000 00 00 w00 w00 %0 auon voyal| T00000 | 600000 | 20000 suo)|  gzessz 1 |sorzoeoe Jofonuoo woben 198 01 (15:x0) 0konuog o] L0501
20000 20000 000 000 £000 £000 %0 auon voyal| 2000000 | 100000 | 200000 suoi|  gze'usz 4 |eovzosoe | udiennd | (15-10) Jofanuod sideyUS 01 (TaAD) i0AonU0D slqeIEOOIRY | S0SAL
. . . . X X X X X . (T4-A\D) 10kanu0D
20000 20000 1000 1000 £000 £000 %0 auon voyal| 2000000 | 100000 | 200000 suor|  gee'sz 4 |eorzoeoe | wdrennd algEI00IY 0 (E4-10) & “ON J0kaAtiey ouiey o] S0STL
- R A
20000 20000 1000 1000 2000 2000 %0 auoN voyal| z00000'0 | 100000 | 200000 suoi|  gze'usz I [so-vzo-eoe | udreLm BB PO 01 (240) 2 ON s s posed| 705
pajjonuod pajjonuoaun pajionuod pajionuosun pajionuod pajionuosun (%) apoo SN T Nd 1oy (&)
‘}3 |0u0D 01UO syun 43 Snun arey A ‘Bny / ﬁqu 20S 89P0 ssa320Id uonduasaqg uun| ai nun
(pdh) suoissiwz SeNd (pdh) suorssiwz "N (pdh) suoissiwa Wd 0 dnojpig | 102 101084 UOISSIWT ononpold Al 60 oy

suoIssIwg are|nallled Ajreq wnwixe §'3 ajqel




SINVLINSNOD TVINIANOHIANIT d31TddV

¢T3

0T0Z AInC / uonealddy yuuad 1 sse|d 00

9’0 v1's 0S'e ge'ee 1221 8L'TCT 'suolssiwg [e1o]|
9€'0 182 0g'e 1E°82 20721 15°60T :$924N0S 8ANIBNH Woi4 SuoISsIwT [el10L
0T'0 L2z 0z'0 86’1 920 Lzt 1$991N0S 9ANIBN4-UON WOI4 SUOISSIWT [e10]
2000 2000 £000 £000 000 000 %0 auoN jospu| €000 | 000 | 2000 osp| L0886l | AN auou oa1 (610d) € 10131100 15nq Kioreioqe| TT10d
2000 2000 £000 £000 000 000 %0 auon spuB|  £000 | 000 | 2000 osp| sosesEL | AN auou oa1 (21:0d) 2 1013]100 15nq AIorei0qe| 0TT0d
2000 2000 £000 £000 000 000 %0 auoN jospub| €000 | 000 | 2000 sp| L0886, | AN auou oa1 (110d) T 10W31100 15nq Kioreioqe| 60104
20000 20000 1000 1000 £000 £000 %0 auon spuB| 2000 | 0TOO 200 wsp| 0062 | AN auou oan (0QW-0d) 1019]100 15nQ WNUBPGAION| 80O
20000 20000 20000 20000 20000 20000 %0 auon | 200 200 200 snoy| vz N auou GISW | oreudiooid onersomsers | (SH-od) seagnios wnuspakea | L0104
200 200 00 00 00 00 %0 auon wal sz sse 87 smoyl vz an auou s00 (£509-0d) Z 19GNIOS BrEAUOD 12dd0d| 90T0d
200 200 00 00 500 500 %0 auoN wal sz ss'e 87 snoul vz N auou s00 (1500-0d) T 12qqnIos aresusaue saddod| 5010d
8000 8000 200 200 €00 €00 %0 auon wa| 690 051 622 smoul vz an auou svod (8¥0d-0d) J2qQNIOS BaIY JoUSIID SIAddd| 7010d
5000 5000 100 100 200 200 %0 auoN wal|  eeo 01 oe'T snoy| vz I auou sL (SL4-0d) 12qanios [auunL wreppsy | £0710d
00 00 €00 €00 00 00 %0 auon wal 60 652 6ze smoul vz an auou svs (svs-0d) 199aNI0S Bty OIS 2010d
00 00 200 200 200 200 %0 auoN wal| 180 8zt 5T snoy| 2 N auou svo (8v0-0d) 189qnios eaty Buiysnid| 1010d
uoissiwg yum juswdinb3 [011U0D UoNN||Od J81IeN 81e|noned
9000000000 | 9000000000 | ¥00000000 | 00000000 | 800000000 | 800000000 | %0 auon woyall s0000 | w000 | 8000 sui| 200 I |vo-vzoeoe | iubesy 19405 01 SBe WOl SIS o e | B0SW
10000000 | 0000000 | T00000'0 1000000 2000000 2000000 %0 auon voyall 90000 | 000 | 8000 sl 670 I |voveosoe | aibeoy (no--) 19paad 1eno 01 sBeg Wwolj 1eno Jo sojsueL| L0SW
7000000 1000000 2000000 2000000 700000 700000 %0 auon woyall s0000 | w000 | 8000 sun|  zoe I |vo-vzoeoe | iubesy 05014 01 S0ESIS WOs et ey | S0
pajjonuod pajjonuoaun pajionuod pajionuosun pajionuod pajionuooun | (%) apoo SN NG Nd 1oy (&)
Jj3 |0u0D syun 43 Snun arey ‘Bny / ﬁuZw 20S 89P0 ssa320Id uonduasaqg uun| ai nun
(pch) suorssiw S%d (pch) suorssiw3 °'d (pdh) suoissiwz W 10 dnojig | 1M sioe4 uoissiwg ononpoid AR g oy

suolssiwg are|nolled Ajreg wnwixey '3 ajqel




SINVLINSNOD TVINIANOHIANIT d31TddV

|

0T0Z AInC / uonealddy yuuad 1 sse|d 00

. . . . . . . (4NS-AD) J0hanuod)
0 200 0 €10 0 82°0 %00T Svod uoyq|| 100000 | L00000 20000 suo)| LT IN | 80-v20-€0€ HduisIL P54 I OVS 01 (£0d-AD) € “ON JokaAUOD ajagag| ET29
0 800 0 150 0 80'T %00T Svod uoyq|| 100000 | £00000 20000 suoy| 056'9 4N |80-v20-€0-€ HdUISIL 10K9AUD BB [N OV 01 (H-A0) s>m>co%§_wmu%mv 210d
0 800 0 150 0 80'T %00T S| uoyqif  TO000'0 | 200000 | 20000 suoy| 056'9 4N | 80-v20-€0-€ HduISIL (4-AD) 10AAU0D Wrepay 0} (yd/TY-d) S1epaed WiepPay| T10d
0 80'0 0 150 0 80'T %00T | PioIpUN uoyqlf  T0000'0 | 200000 20000 suoy| 056'9 4N |80-v20-€0-€ HAUISIL (44/Ty-d) S1epaa-f Wiejpay o} 3lid40}S 810 851800 0TOd
0 0 0 0 0 0 %00T | pasojous | s-a10e/u0) 0 0 0 sene S 4 T0-888-€0-€ |  PADPUIM 04005 10 251800 BU} JO UOISOIT PUIM | 60Dd

. . . . N y 8 aIdx001S 810
0 800 0 150 0 80'T %00T Svs uoyal| 100000 | £0000°0 20000 suoy| 056'9 El 80-720-€0-€ HdUISIL 251200 PaIBND 01 (1S-AD) I0aAU0D saddiL sdors| 8099

. . . . . . . (1S-AD) 10h8nu0d
0 800 0 150 0 80'T %00T Svs uoyq|| 100000 | L00000 20000 suoy| 056'9 IN | 80-v20-€0€ HduisIL Joddii] aIo0IS 01 (4S-AD) 10KanUOS pasd aidsporg| L9029

g § . . . . " (45-AD) 10A8AU0D)!
0 800 0 150 0 80'T %00T %) uoyq|| 100000 | £0000°0 20000 suoy| 056'9 dIN | 80-v20-€0-€ HdUISIL po5 BIbI0IS 01 (Q0-) Jopasd abreussiq sausnio| 9099

. . . . . . . (a0-d) 1epaad
0 800 0 150 0 80'T %00T Svo uoyq|| 100000 | L00000 20000 suoy| 056'9 IN | 80-v20-€0€ UduisIL B1BURSI] 19USNID 0} (SQ-H) Joddop aBreyosi saysnia| 5029

SO

0 800 0 150 0 80'T %00T | pasojpu3 uoyq|| 100000 | £0000°0 20000 suoy| 056'9 4N [80-v20€0E HdUISIL Jddop 8B1eUPSIQ IBUSNID OF (10d) sﬁa%%w..& ¥00d
0 5802 0 5529 0 00'6€T %00T %) uoyqlf €000 6000 200 suo)| 056'9 4N | S0-v20-€0-€ dysnio (10d) s8ysniD Areuid| €00d
oro 650 89°0 6 Sv'T 9z'8 wsze | Aidsm uoyal| 600000 | 90000 | T000 suol|  0s6'9 3 |sovzoeoe | dunuisi PIO0IS SUIN JO UM 10 SIOUL INBH| 714

© woyy (dgo-H) 1eddoH dwing Jaysnip Arewd o1 buipeojun
600 600 290 290 vZT vTT %0 suoN | Jh-esruol 200 110 120 sene o9z 4 T0-888-€0-€ |  NOMPUIM 3|Icho01S BUIN JO UNY 8L JO UOISOIT PUIM| T0Dd

Buifenuod wrejaay pue ‘abelols a0 asieo) ‘buikeauod ‘Buiysnid Arewnd

8e'T S8eT S8eT Ly'8ET 68°€S 16'8€5 %06 npaineH LANGl| - €Z0 ve'T 01’6 LINA 65 4 66-0T0-S0€ | HyaAdns asn apiyaA Hoddns| STNW
190 190 €6'9 €6'9 66T 66T %0 auoN LaA@ll 900 [A) 66T LA ot 4 66-0T0-50-€ siapeln asn sepeio| YINW
€70 658 6Ty 68'58 TL9T Jra %S6 | LMpyIneH LANEl|  pro 8e'y 90°LT LINA 0z 4 66-0T0-S0€ | QHSYLLIM 8SM 3onIL Jerem| ETNIN
18T 18T 892 892 8LL1T 8LLT %0 auoN ual| - 0eo er'0 44 siy 9 4 66-0T0-50-€ sizpig asn Jozoping| ZINIW
¥6'0 v6'0 8T'9 8T'9 LOET LOET %0 auoN uoyqi| 600000 | 90000 1000 suol|  000'TT 4 80-20-€0€ |  dunuisiL Baly aBRI0}S 300y SIS 01400y @Isem Bupeoun| TINIW
200 200 yT°0 143 0£'0 0£'0 %0 auoN uoyqlf 600000 | 90000 1000 suoy| 052 4 80-720-€0-€ |  dunuisiL ped 4oea 0} 310 yoea Buipeojun| OTNIN
z€0 z€0 l1x4 hax4 o'y o'y %0 auoN uoyqi| 600000 | 90000 1000 suoy| 0sL'e 4 80-20-€0€ | dunuisiL 31Ic001S BUI JO UNY 0} 310 S1eNUSOUOD Buipeoun| 0NIN
62°9T 68'29T 68'29T v6'829'T S6'€€9 L1'6EE'D %06 npyineH LANGI| - SS0 or's sTTe LINA 862 El TT-020-50€ |  QHBulNeH a1y 86LI01S 300y BISeM 01 400y 2)sem BulineH| SONI
220 x4 x4 1812 158 or'se %06 npaineH LANGI|  SS0 or's ST LINA 4 4 T1-020-50-€ | aHBulneH Ped oeaT 0} 210 Yoea BulneH| ZONW

. N N . . . . . . a|Idb{001S BuIN Jo uny / saddoH
Wy 90t 90t 29°0vt 8Y'TLT 8LYTLT %06 npyineH LAAGI|  SS0 or's sTTe LINA 18 4 T1-020-50-€ | aHBuinen duing 38usnid Arewig o1 310 stenuaouoD Bugney| SONW
S50 S50 s9'e s9'e 2L 2L %0 auoN uoyqi| 00000 | €000°0 20000 suo)|  000'TT El 80-720-€0-€ Buipeo o0y @isem Buipeo| SONW
100 100 800 800 8T'0 8T'0 %0 auoN uoyqlf 500000 | €000°0 L0000 suoy| 052 4 80-720-€0-€ Buipeo 210 yoea Buipeo| yONIW
6T'0 6T'0 vT'T vTT €97 €97 %0 auoN uoyql| 00000 | €000°0 L0000 suoy| 0sL'e 4 80-720-€0-€ Buipeo 210 arenuadu0D buipeoT| EONIW
S8'6 S8'6 69°0LT 69°0LT 92'82¢ 9z'82¢ %0 aUoN isejg/all  $8'6 69°0LT 9z'82¢ sise|q 00'T 4 60-020-50-€ iselg Bunseia| ZONW
2’9 2’9 L9vE L9vE 00'70T 00'70T %0 auoN sloy/all 800 24 0e'T sajoy 08 4 0T-020-50-€ Bunug Bunua| ToNW

Butuin
pajjonuod pajjonuodun pajjonuod pajjonuodun pajjonuod pajjonuodun (%) ) SN T Wd lovey uononpoiy [E))
‘}§3 |0u0d O1UO syun 43 sSnun arey >;_Jo .m:u / ﬁn_Zv 20S 89P0 sSa0Id _._O_Ha_‘_owmn_ nun| arwun
(ay/qr) suoissiwzg “ENd (au/qr) suoissiwz “TNd (/) suoissiwg Wd 10 dnspg | 1OMO9 Si0j0B UOISSIWT HnoH “Bn4-UoN

suolss|wg are|noled AlJNoH wnwixey 9'3 a|jqel




SINVLINSNOD TVINIANOHIANIT d31TddV

13

0T0Z AInC / uonealddy yuuad 1 sse|d 00

. y . " " " . (24-A\D) 2 "ON 10A8AU0D)!
0 200 0 cTo 0 9z0 %00T pasojpuz uoy/qjf 2000000 T0000°0 200000 suoy| ceLot dN 80-720-€0-€ 1 paxi< 01 (T4-AD) T "ON 10AaAUOD sBuie) pa €0saL
. . . . . . . (T4-A0) T 'ON
0 200 0 cro 0 920 9%00T pasopuzy uoyqif 2000000 T0000°0 200000 suoy celL'ot EN 80-720-€0-€ udire 4 10ABAU0D SBue] pexid 0) (pTL/T.1-d) Siepaed yeq sbulre.L c0saL
0 200 0 cro 0 920 %00T pasopuz uoy/qi| 2000000 T0000°0 200000 suoy| zeL'ot 4N 80-720-€0-€ udire 4 (yTL/T1-4) s1opaad yag sbuirel 0} (FT.L/TL-d) siald sbulreL | ToSAL
Juswade|d pue Bulisremaq
. . | X X X X (SdW) waisAs ybrap pue Buibexoed wnuapaAlon
0 00000 0 €000°0 0 90000 %00T Oan uoyqi| 200000 20000 €000°0 suoy| 6'T dN 80-720-€0-€ QudANILa 01 (OW-AD) J0ABAUOD) BRNUBIUOD WNUBPGAION 90aW
| § § | | § . (OW-AD) J0A8AUOD Brenusouod
0 9000000 0 00000 0 800000 %00T | Pasopu3 uoyal| 000000 | 200000 | ¥0000°0 suoy 6T AN | 8072080 | UOUDAINILG WNUBPAKION 01 (ON-H) Jaddon Syenusauos wnuapakiopy| 09N
. . . . . . . . . § (O-H) JeddoH ayenusouod
00000 00000 €000°0 €000°0 90000 90000 %0 BUON uoyqif 200000 20000 €000°0 suoy| 6T 4N 80-720-€0-€ QudANILa WNUBpGAION 0} (DIN-§) UIE S1eAUSIUOD WNUBPAAIO YO0aW
| § § | | § . (On-g) uig 8renuaduod)!
0 9000000 0 00000 0 800000 9%00T jolal}} uoyqif £00000°0 200000 00000 suoy 6T EI 80-720-€0-€ | MdOUDAINILA WNUBPGAIOI 01 (DW-Q) 18AIQ SIEIUSOUOD WNUSPGAION €0an
0 €CTT 0 08'ce 0 ev'.iE %00T d3aIsn uoy/q| 16'S 0oet 0L'6T suoy| 6T 4N T1-¥20-€0-€ Kiakion J1aA1@ 81eNnUBU0D WNUBPAAIOW| ZOAW
. . . . . " . (OW-Q) 19/1g 81eNUadU0D)!
0 €00000°0 0 200000 0 S0000°0 9%00T pasopuzy uoyqif 2000000 T0000°0 200000 suoy 6T EN 80-720-€0-€ [ MdOUDAINIL LWINUBPGAIOI 01 (DI-14) JoYI B12AUBOUOD WNUBPGAIOI TOaW
Buibexoed pue Bulieiemag wnuapgkjon
0 0000 0 £00°0 0 9000 %001 500 uoyal| £000000 | 200000 | 00000 suoy|  ger 4 |sovzo-goe | udouonoiL S19PP01 PUI WO BN poa00
SoniL uswdiys 01 8)1d4201S INopeoT srenuaduo) Jeddod
0 0 0 0 0 0 %00T pasopus | IA-a108/U0) 0 0 0 saloe LT'T El T0-888-€0-€ PADPUIM 31dx20)S INOpEOT S1ENUSIU0D JaddoD Jo UoISOIT pUIM| £0ADD
| i i i i i 9]1dx201S 1NOPLOT B1ENUSIUOD
0 0000 0 £00'0 0 900'0 %00T $20 uoyal| 000000 | 200000 | ¥0000°0 suoy 8eT 4 [80vz0€0E | WdOUONOIL 15dd03 01 (99-A0) I0AGAUOD STENUEA0 Jaddon| 20900
| § : | | § (22-AD) 10h8Au0D BreNU8OUOD
0 0000 0 €000 0 9000 %00T pasopugz uoyqjf £00000°0 200000 00000 suoy| 8€T dN 80-720-€0-€ HdoudnoIL Jaddod 0} (4DD/TDD-14) SIalI4 B1enusdueD Jaddod T0a20
Bunjoeis pue Bulisremaq arenussuo) saddod
0 200 0 €T 0 820 %00T SvOd uoyqif  TO000°0 200000 20000 suoy| TLLT 4N 80-720-€0-€ HduisiL (€ad-AD) € "ON 10A8AUOD B|qgad 01 (D0d) Jaysnid djagad| ZTN
0 95'9 0 zrse 0 L2'90T 9%00T S¥od uoyall  ¥00'0 200 900 suo) 1T 4N [L0vzo-€0e | LusmiD (0dd) seysmiD sjaged| TTW
0 200 0 €10 0 820 %00T pasojpuz uoyqif TO000°0 2000070 20000 suoy| TLLT 4N 80-720-€0-€ HduisiL (0ad) Jaysni ajqgad 01 (0dd-d) J9paa4 JaysniD ajqdad| 0T
- . . . . . . (00d-4) 1apaay
0 200 0 £To 0 820 %00T | S¥Od uoyall 100000 | 200000 | 20000 suol|  TLLT AN |80v20g0e | mduISIL JoUSNID S1dT5d 01 (SOOVS-8) Uig 9Bing 821890 Svs| BOW
. . . . X X . e (s09vs-9)
0 200 0 €10 0 820 %00T SvOd uoyqi|  T0000°0 200000 20000 suoy| TLLT dN 80-720-€0-€ HduisiL uig 8BINS 8ZISIBAO OVS 0} (20d-AD) Z ‘ON 10K8AUOD Bladad 80N
0 200 0 €T’o 0 820 9%00T uea;n uoyqif  T0000'0 200000 20000 suoy TLLT 4N 80-720-€0-€ HduisiL 2 "ON J0AdAU0D 3|q0ad 0} (MAd-US) U8a10S USeM djdded| LOW
0 60T 0 0T'9T 0 8¢9 %00T M uoyqif 90000 18000 G200 suoy| 198'T 4N 20-020-50-€ usans (Mad-us) usaids ysem a|qdad| 90N
- . . . . . . (mad-us)
0 200 0 vT0 0 620 %00T uealo uoyall 100000 | 200000 | 20000 suol|  198'T AN |80v20g0e | mduISIL 195195 USEM 21949 01 (10d-AD) T “ON Jokonuod aqaed| SO
0 200 0 10 0 620 %00T ues|p uoyqif TO000°0 200000 20000 suoy| 0T'TS8'T 4N 80-720-€0-€ HduisiL (TAd-AD) T "ON J0A8AUOD 3|qQad 0} (L-US) USIOS [SWWOIL|  ON
0 eT's 0 26'SL 0 91'8TC 9%00T BM uoyqif 90000 18000 Geoo suoy 9z.'8 4N 20-020-50-¢ usans (1-us) usads [BWWOIL|  EON
0 0T'0 0 90 0 9€'T %00T pasopuz uoyqif TO0000 200000 20000 suoy| 9z.'8 4N 80-720-€0-€ HduisiL (1-us) usaids [pWWOIL 01 (DVS-IN) OVS| 2ON
0 68'0€T 0 €SVLT 0 2e9ey 9%00T BM uoyqif  STO00 200 S00 suoy 9z.'8 4N 90-720-€0-€ sysnio (OVS-W) N OVS| TOW
0 oT’o 0 90 0 9eT 9%00T Jarem uoyqif  T0000'0 200000 20000 suoy 9z.'8 4N 80-720-€0-€ HduisiL (9VS-IN) Il OV'S 0} (HNS-AD) 10A8AU0D paad OVS| ¥10d
pajjonuod pajjonuosun pajionuod pajjonuosun pajionuod pajjonuosun (%) apod SING oTng Wd lsrex uononpoId [E)]
43 jonuod| - o~ swun 43 suun arey funo “Bn4 / (AN) 008 9poD $59901d uondudsad nun | @i nun
(ay/q)) suoissiwz SENd (ay/q)) suoissiwzg "N d (ay/q)) suoissiwzg Wd 0 dnojpig |10 S1010€4 UoISSIWT HNoH -Bn4-UoN

suolss|wg are|noled AlJNoH wnwixey 9'3 a|jqel




SINVLINSNOD 1TVLINIANOHIANT A31TddVY GT3 010z AN / uonedlddy Hwiad || Sse|D 00y
. . . . . . . . . . (ns-g) uig abeiois
200000 20000 20000 2000 £000°0 £00°0 %06 ASIWS uoyal| 90000 000 8000 suoy 0 4N |vo-vzogoE 116eay wnipos auy 1 wiipos Jo saysuess| SOSW
9T'0 85T 9T'0 85T 8510 85T %06 AST uoyal| 190 190 190 suoy 657 4N |9z-9T0-50€ prewr (1-9) uig aBeIO}S BWI AU} 0} AWIT JO JBsUeIL| FOSW
. . . . . | X X X . e (4INS-AD) 1ohenuod paad I
€000 €000 200 200 v0'0 v0'0 %0 auoN uoyal| 90000 000 8000 suoy 8T'S 4N |vo-vzo-goE 116eay OVS 01 (STE-AD) JOKSAUOD MBS OliS 3w jagad syng| EOSW
0 £00'0 0 200 0 00 %001 | pesopus uoyall 90000 | 000 8000 suo|  8TS iN |vovzogoe|  i1Beay (51480 10fanuod MAIS |
OIIS Bwr 3|qdad g 01 (1dg-S) OlIS awi 8jqgad ing
2€0 oT'E 2€0 oT'E 2€0 oT'E %06 ASTdg uoyq| 190 190 190 suoy 8T'S N |9z-9T0S0€ prawn S awr 8qded ing 8yl 0} awi ajqged Xing Jo _Mnm_m_smm TOSW
$821N0S SNoaue||B3SIN
dy oo
€10 €10 €10 €10 €10 €10 %0 8UON -MB| 020 0z'0 020 sinoy T 4N |20-T00202 z3aol (dmixs) dwind 1a1eMm 814 MI/XS| 8084
dy oo
€10 €10 €10 €10 €10 €70 %0 auoN -MB| 00 020 020 sinoy T 4N [20-T00202 z3aol (dM40d) dwind Jayem i1 1aysnio Arewid| 2084
" 05
00 00 00 00 Y00 00 %0 auoN u-miBl ov'o 0r'0 o0 sinoy T 4N |20-T00202 13001 (93M3) Joresouan Aouabiaw b 9084
" 0sL
€60 €60 €60 €60 €60 €60 %0 auoN u-mibl 0z'o 0z'0 020 sinoy T 4N |20-T00202 €3a01 (93v) Jojessuan Aousbiaws Bul sog4
" 0sL
€60 €60 €60 €60 €60 €60 %0 auoN u-mHB| - 0z'0 020 020 sinoy T 4N [20-T0020C €3a01 (93W) Jore1sus9 Aousbiaws uonelsqns ureiN| 084
" 000'T
7’0 7’0 7’0 7’0 7’0 70 %0 auoN -MB|  0zZ'0 0z'0 020 sinoy T 4N |20-T00202 €300l (93d) Joressuag Aousbiaw3 ealy puod STd| €094
" 000'T
770 77’0 7’0 7’0 7’0 7’0 %0 8UoN 4-MB| 020 0z'0 020 sinoy T 4N |20-T00202 €3001 (931) Jojesausn Aousbisw3 ealy JauaoiyL| zogd
U/MENN 09
200 200 100 100 yT0 yT0 %0 suoN | feboooT/all  OV'O S9'T oe'e sinoy T 4N | €0-500-20-T g4a (9MH) J01e18U3D Ja1eM 10H BuluuMo03|T [9sa1a| TO84
juawdinb3 Buluing [an4
250 250 sv'e sv'e 069 06'9 %0 BUON | JA-ai0e/U0) 2000 100 200 saioe 00S'T 4 T0-888-£0-€ BasireL abei0}s sbullie] Jo Uoisoi3 puim| 0TSAL
. . § . g | X X X . e abelois
vT0 vT0 S6'0 S6'0 002 002 %0 auoN uoyal| TO0000 | 600000 | 20000 suoy|  zzL'0T E 80-v20-E0-€ SBUIEL 01 (TAS-AD) J0KBAUOD palUNop Jopeid sopeaida| 60SOL
. . . . . . . . . ! (TdS-AD) Jokanuod pajunop
Y10 yT0 S6'0 S6'0 002 002 %0 8UoN uoyal| TO0000 | 600000 | 20000 suolf  zzL'0T El 80-720-€0-€ Topein 18pERIdS 01 (TAE-ND) 10Aenu0D uobem yag| B0SAL
vT0 vT0 S6'0 S6'0 002 002 %0 auoN uoyal| TO0000 | 600000 | 20000 suoy|  zzL'0T E 80-v20-E0-€ 10A8AUOD) UOBEM )28 01 (TS-AD) _o$>:oo:m\,_pm.>om L0saL
200 200 zT0 zT0 920 920 %0 8UON uoydl| 2000000 | TO000'0 | 200000 suolf  zzL'0T 4 80-¥20-€0€ [  Udielld | (1S-AD) J0A8AUOD BlqeUIUS 0} (TH-AD) 10ABAUOD BlgeIRaOeY| 90SAL
. . . . . . . . . . (T¥-AD) 10A8nu0d
200 200 210 210 920 920 %0 auoN uoydl| 2000000 | TO0000 | 200000 suol|  zzL'0T E 80-v20-€0E [  WdireLiid aIqe1e0/9Y 01 (E4-A) & ON Iokanu0D sbuel paxig| S0SAL
200 200 210 210 920 920 %0 auoN uoyal| z00000'0 | T00000 | 200000 suol|  zzzot IN |sovzoeoe | udielnd (€2-10) € ON JOkaNUOD| | o))
o 8 sBuire paxi4 01 (z4-AD) Z 'ON Jokanuo) sbuijre | paxi.
pajjonuod pajjonuodun pajjonuod pajjonuodun pajjonuod pajjonuodun (%) ) SN T Wd lovey uononpoiy )
‘}3 |0u0d O1UO syun 43 Sjun arey >;_Jo .m:u_ / ﬁn_Zw 20S 89P0 sSa0Id _._O_Ha_‘_owmn_ nun| arwun
(ay/q)) suoissiwz SENd (ay/q)) suoissiwzg "N d (ay/q)) suoissiwzg Wd 0 dnojpig |10 S1010€4 UoISSIWT HNoH -Bn4-UoN

suolssiwg

aye[noned A|INoH wnwixelN 9'3 a|qeL




SINVLINSNOD TVINIANOHIANIT d31TddV

914

0T0Z AInC / uonealddy yuuad 1 sse|d 00

oT'es ssEry 808y 007262 6025’7 68'1550T ‘suoIssIWg e10)
69V 1Tvse 15°€91 G/°'GSS'C €8'86€'T €LVES'6 :$924N0S 8ANIBNH WoI4 SuoIssiwI [el10L
L8 v7'68T €ELT 4114 80Ce 9T'€20'T 1$991N0S 9ANIBN4-UON WOI4 SUOISSIWT [e10]
€20 €20 980 980 150 150 %0 auoN Jospb| €000 5000 1000 psp|  otvz6y aN auou oa1 (£1-0d) € 101991100 15N Alotesoge| TT10d
€20 €20 980 980 150 150 %0 auoN Jospib|  £00°0 5000 1000 psp|  otv'zev AN auou oan (210d) Z 10W81100 15N Aloteroqe| 0T10d
€20 €20 980 980 150 150 %0 auoN Jospb| €000 5000 1000 psp|  otvz6y aN auou oa1 (17-0d) T 10181100 15N Aloteioge| 6019
200 200 70 70 220 220 %0 auoN Josp/ib| 2000 0100 200 psp| 219 aN auou oan (2aN-0d) 01921103 1SN WNUBPAKION| 8010
200 200 200 200 200 200 %0 auoN wal|  zoo 200 200 sinoy T aN auou SN | ) orendioon aneisonosis | (SW-Oq) 0GGNIS WNUoR ﬁm 1010d
821 821 soe soe 5% 5% %0 auoN wal| szt ss'e 5% sinoy T aN auou $20 (2599-0d) 2 1qanIds arenusU0D Jaddod)| 9010d
82T 82T sse sse 5% 5% %0 auoN wel| 8zt e 5% sinoy T N auou $20 (1599-0d) T 4GaNIdS TeNUBIU0D 12ddoD| G010
690 690 95T 95T 622 622 %0 auoN wal| 690 95T 622 sinoy T N auou svod (S¥0d-0d) 190ANI9S LAY JaUsNID ajdgad| ¥010d
680 680 101 1071 9T 9T %0 auoN | ee0 101 9T sinoy T N auou sid (S14-0d) 12GaNIS jouun . wieppay| £019d
€60 €60 652 652 6z€ 6z€ %0 auoN wal|  es0 652 62€ sinoy T aN auou svs (5¥S-0d) 19Ganis ety aldi0IS| 2010d
180 180 82T 82T 15T 15T %0 auoN wa| 180 82T 15T sinoy T N auou svo (SY9-Dd) Jodanios eaiy Buiysnid| 1019d
uoissiwg yum juswdinb3 [011U0D UoNN|od J81IeN 81e|noned
50000000 50000000 £00000'0 £00000'0 1000000 1000000 %0 auoN uoyall 90000 | 000 8000 suol| 80000 IN | vovzoeoe | 1ibeoy et o s way SN H_Eﬁmwﬂw_mw_%%wn__mw%ﬁw 80SW
100000 100000 800000 800000 20000 20000 %0 auoN voyal| 90000 | 000 8000 suo| 200 IN |vovzosoe |  i1beay (n9~4) Jopas 1ens oy sbeg woy 1en9 1o JajsuelL | LOSI
600000 600000 90000 90000 1000 1000 %0 auoN uoyal| 0000 | vo0o | 8000 sul|  sTO IN | voveo0 | lbesy JEINa9014 0 SYoesiadng Eemmw_momw_“ 1o _MW__MM 90SI
pajjonuod pajjonuodun pajjonuod pajjonuodun pajjonuod pajjonuodun a MM\”WEOU apoo SN 43 B N_>_& c:\‘l Wd syun o1y [2ey uonaonpoid m:uﬁwVﬁuZw . 2p05 553901 EO:QEUWWD wn| arwn
(1y/q)) suoissiwz “%Nd (y/q)) suoissiuz ""Wd (u/q)) suoissiwz Wd Jodnpig | 1009 s10}0€ UOISSIWT Aunoy -Bn-uoN

suolss|wg are|noled AlJNoH wnwixey 9'3 a|jqel




SINVLINSNOD TVLINIANOAIANT d3INddV /T3 010z AInC / uonednddy Nwiad 1 Sseld 00y
§0-3LTC MAWW/AIl 90-3€2°6 susjAyydeusoy
¥0-350°€ MaW/AIl ¥0-30€'T auajeyiyden
G0-358'T MaWA/AIf 90-388°L usjoioy
§0-3T6'S MaWA/AIl S0-325°C apAyapleloy
0-358'T MAWN/AIl S0-368°L apAyapewod
0-3ESY MAWA/AI ¥0-3E6'T saualhx
¥0-365'9 MaW/AIl ¥0-318°C auanjoL
€0-328'T MAWA/AIl ¥0-39L°L audzuag MW 000'T
- 0 o 000 T€e €6'T 1U-p/B - - 0 or'o 99000 009 0s'e sinoy 00S EL ¢0-T00-20¢ €3a01 (931) Joresauas Aouabiaw3 ealy JauaxoyL| zogd
0-3v6'€ mg ,0T/dl|  00'ST wnjus|es
G0-388°L mg ,;0T/d|  00'€ 192N
0-385'T mg ,0T/dlf 009 asauebuep
G0-388'L mg ,0T/dl|  00'€ Ainossy
v0-3L€C mg ,;0T/d| 006 pea
G0-388'L mg ., 0T/dl|  00'€ wniwoiyd
G0-388°L mg 0T/dl|  00'€ wniwpey
G0-388°L mg ,0T/dl|  00'€ wnyifiag
0-350'T mg .0T/dlf  00'¥ olussly
20-3LTT 1e6 000T/dl| 20-30T°9 apAyapewos Ju/manin 09
0-3€€°9 0 00 00 8’ 960 [e6 000T/dI| €0-30€°E WOd 0 0c0 1o 0002 00'S sinoy 09.'8 EL €0-500-20-T ada (9MH) J01e18U89 JoTeM 10H Buluumonda|T [8sala| TOEd
juswdinb3 Buiuing jang
(%) Koualoy3 j04u0D 66
I (9SAOMI/TSAOMI-Od)
$19qQnIdS uoneuaA @D >Q pajjonuod
90-32Lc 200 0 0 0 0 JMHu/dlf 8o-39¢e2 spunodwo Jeqod v0-3L5T 0 0 0 0 sinoy 09.'8 EL auou M3 (00M3) sie0 [erIRWWD BuluuIMoNdR|3 | Z0IXS
00+38T'T JMAU/Al 50-3v6'2 | (SuexeH Buipnjoul) siOWO M err'8=211'z @ v (Yoed H £E°€ X M €€ X 1 79) SISLS UONORAXT ¥
00+32T'T JMHu/alf s0-308'2 saualhx M| 92Iz=60L D¢ (Yoea H 52°6 X A .G'6) SHUBL XIN ArenuaL €
T0-312'8 JMHu/alf s0-3s0°2 auazuaqiAyia M| S€82=60L DV (4ord H G2°6 X 4 .5'6) SYURL XIN A1epuodss v|
T0-3€6'T WU/l 90-328'v auanjoL UonJe.XT JUSAIOS JO B3IV 30BHNS 8101 M 62€T'6 M| L88T=CLr DV (4oed H 526 X A GL'L) UL XIN Arewd v|
20-35€T 0 LLe 0 0 0 AUl zo-3.e€ auazuag 0 G0-3ev'6 0 _ 0 0 sinoy 09.'8 El 66-100-06-7 XS uonoenXx3 usAloS| T0IXS
BuIuUIMON3(F pUR UONIOBIIXT JUBA|OS
- _ 0 0 _ 0T'8T _ 8'eST _ 22909 _ OdNV m:EB__ - - _ 0 _ 0 _ 00C _ 00°2LT _ 00°29 _ OdNYV suoy| 960'8T _ El _ 60-020-50-€ _ selg Bunsela| ZONW
Buiuipy
- I _ ‘s 20N _ ‘os _ “on _ © swun 43 A3 dvH SWEN dVH _ ‘oS _ 20N _ ‘os _ “on _ 0 snun arey :o:muu”w_o_n_ Am:um_vﬁzv 20S 8p0Q $59901d uonduosa@ wun| arwun
(Ady) suoissiug s1010e4 UOISSIWT [enuuy -Bn4-uoN

suolssiw3g snoase9 [enuuy /'3 3|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV

813

0102 AInc / uonesyddy nwuad |1 ssejd 290y

90-309' MaWW/AI| 90-3TT'T auayueIonyy(a)ozusg

90-365°€ MaWN/AI| 90-385°T ausshiyd

90-39¢'T maWw/al| L0-322'9 susoeIUR(e)ZUSE

90-31'8 MaWW/AI| 90-3TL°€ aualhd

90-39v'6 MaWW/aI| 90-380°7 suayuesoniy

90-3682 mMaWW/aI| 90-362°T ausoeIIUY

S0-3.56 MaWW/aI| S0-380°7 suaiyiueusyd

S0-300€ mMaWW/aI| S0-382°T suaioniy

S0-30T'T MaWW/aI| 90-389'7 suayiydeusoy

s0-3.1C MaWW/AI| 90-362°6 auslAuydeusoy

v0-350°€ mMaWW/AI| ¥0-30€°T suaeyiyden

S0-338'T MEaWW/aI| 90-388°L uiloy

S0-316'S mMaWW/AI| S0-325°C apAypleIeY

v0-358'T MaWW/AI| S0-368'L spAysplewioy

v0-365Y MaWW/aI| ¥0-386°T seuslAx

¥0-365'9 maww/al| y0-318' aunjoL

£0-328'T MaWW/AI| $0-39L°L suazuag M| 000'T
- 0 220 000 TE'E €6'T y-mHb| - - 0 ov'o | 99000 | 009 os'e sinoy 00S N |20-T0020C €30I (93d) Jojersusn Aousbiaws ealy puod STd| €084

90-30£'T Mg/l £0-395'S suajkiad(I'y'B)ozusg

10-321'8 MEWW/I| L0-39v'E | susdeiue(ye)zUSAId

203226 maww/al| L0-3rTY aualAd(po-g°Z T)oudpul

£0-3€0'9 manw/all L0-3.5°C sualkd(e)ozueg

£0-32T'S mMaWW/al| L0-38T°2 suayuelony(y)ozusg

90-309' MaWW/AI| 90-3TT'T auayuelonyy(a)ozusg

90-365°€ MaWN/AI| 90-3€5°T ausshiyd

90-39¢'T mMaWw/al| L0-322'9 susoeIUR(e)ZUSE

90-31'8 MaWW/AI| 90-3TL°€ auaihd

90-39v'6 mMaWW/aI| 90-3€0°7 suayuesoniy

90-3682 mMaWW/aI| 90-3€2°T ausoeIIUY

S0-3.5'6 mMaWW/aI| S0-380°7 suaiyiueusyd

S0-300€ mMaWW/aI| S0-382°T suaioniy

S0-30T'T MaWW/aI| 90-389'7 suayiydeusoy

o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)

(Ady) suorssium swin 43 pr———— snun avey :nﬂuwmm@i Amm:Mu\._Mwnv 20S 9poY $59901d uonduosa@ wun| arwun

suolssiw3g snoase9 [enuuy /'3 3|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV

613

0102 AInc / uonesyddy nwuad |1 ssejd 290y

vo-30t°e MaWW/AI| ¥0-386°T seuslAx
¥0-356'% maWW/al| y0-318' aunjoL
€0-3.€'T MaWW/AI| $0-39L°L suazusg Sl 052
- 0 LT0 €000 8’z st'T y-mHb| - - 0 oro | 99000 | 009 os'e sinoy 00S 4N |20-T00202 €300l (93v) Jojessues Aousbiaws buipiing uonensiLIWPY | 084
20-36L°6 Mg/l £0-395'S aualfiad(I'y'B)ozusg
£0-360'9 MEWN/I| L0-39v'E | susdeiue(ye)zUSAId
£0-362°L manw/all L0-3rTY aualAd(po-g°Z'T)oudpul
20325y manw/all £0-3.5°C sualkd(e)ozueg
L0-3v8'E naWW/aI| L0-38T°C suayuelony(y)ozusg
90-356'T MaWW/AI| 90-3TT'T ausyueIonyy(g)ozusg
90-369' MaWN/AI| 90-385°T ausshiyd
90-360°'T mMaWW/al| L0-322'9 susoeIUR(e)ZUSE
90-3€5'9 MAWW/AI| 90-3TL°E aualhd
90-360°2 mMaWW/aI| 90-3€0°y suayuesoniy
90-39T'2 mMaWW/AI| 90-3€2°T ausoeIUY
S0-38T'L mMaWW/aI| S0-380°7 suaiyiueusyd
S0-352°C MaWW/aI| S0-382°T auaion|4
90-3v2'8 MaWW/aI| 90-389'7 suauyiydeusoy
S0-329'T MaWW/AI| 90-362°6 auslAuydeusoy
v0-362°C MaWW/AI| ¥0-30€°T suaeuiyden
S0-36€'T MEaWW/aI| 90-388°L U
S0-3rt'y mMaWW/AI| S0-325°C apAypleIRY
v0-36€'T MaWW/AI| S0-368'2 spAysplewoy
vo-30t°e MaWW/AI| ¥0-386°T seuslAx
¥0-356'% maww/al| y0-318' auanjoL
€0-3.€T MaWW/AI| ¥0-39L°L suazuag sl 052
- 0 LT0 €000 8’z Sv'T y-mHb|  ~ - 0 ovo | 99000 | 009 os'e sinoy 00S 4N |20-T00202 €300l (93W) Joyessues AousBiaws uoneisans ure| vog4
90-30£'T Mg/l L0-395'S auajkiad(I'y'B)ozusg
10-321'8 MEWW/I| L0-39v'E | susdeipue(ye)zUSAId
203226 maNw/al| L0-3rTY aualAd(po-g°Z T)oudpul
£0-3€0'9 manw/all £0-3.5°C sualkd(e)ozueg
10-32T'S mMaWW/al| L0-38T°2 suayuelony(y)ozusg
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
(Ady) suorssium swin 43 pr———— snun avey :nﬂuwmm@i Amm:Mu\._Mwnv 20S 9poY $59901d uonduosa@ wun| arwun

suolssiw3g snoase9 [enuuy /'3 3|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV

0c3

0102 AInc / uonesyddy nwuad |1 ssejd 290y

90-357'E MaWW/AI| S0-3v6'2 suaiyiueusyd
90-3ev'e MaWW/aI| S0-326' auaioniy
£0-329T mMaWW/AI| 90-32t°T suauyiydeusoy
L0-3v6'S MaWW/AI| 90-390°S auslAuydeusoy
90-336'6 mMaWW/al| S0-38t'8 sualeyiyden
S0-360°'T MaWW/aI| S0-352°6 uiloy
50-300'6 MaWW/AI| ¥0-329°2 apAyapleIRY
v0-386'T MaWW/AI| €0-38T°T spAyaplewo
90-365'% MaWN/AI| S0-3T6'€ sualpeIng-£'T
so-ave’e mMaWW/al| ¥0-358°2 sauslAx
S0-308% mMaWW/al| ¥0-360°7 aunjoL
¥0-360'T MaWW/AI| ¥0-3€€'6 suazuag sl 05
- 0 2000 20000 [430] yT0 y-mHb| - 0 120 | 99000 | ev'v 00's sinoy 00S 4N |20-T00202 13001 Joreiouss AousBiaws Buping mc_:,__%wwww_ 9084
£0-36L°6 Mg/l L0-395'S sualkiad(I'y'b)ozusg
£0-360°'9 MEWN/I| L0-39v'E | susdelue(ye)zUSAId
£0-362°L manw/all L0-3rTY aualAd(po-g°Z T)oudpul
20325 mgnw/all £0-3.5°C sualkd(e)ozueg
L0-3v8°E naWW/al| L0-38T°2 suayuelony(y)ozusg
90-356'T MaWW/AI| 90-3TT'T auayueIonyy(g)ozusg
90-369' MaWW/AI| 90-385°T ausshiyd
90-360°'T maww/al| L0-322°9 susoeIUR(e)ZUSE
90-3€5'9 MaWW/AI| 90-3TL°€ aualhd
90-360'2 mMaWW/aI| 90-380°7 suayuesoniy
90-39T'2 mMaWW/AI| 90-3€2°T ausoeIUY
S0-38T'L mMaWW/aI| S0-380°7 suaiyiueusyd
S0-352°C mMaWW/aI| S0-382°T suaioniy
90-3v2'8 MaWW/aI| 90-389'7 suayiydeusoy
S0-329°T MaWW/AI| 90-3€2°6 auslAuydeusoy
v0-362°C mMaWW/AI| ¥0-30€°T suaeuiyden
S0-36€°T MEaWW/AI| 90-388°L uisloy
So-3rt'y MaWW/AI| S0-325°C apAyapleIRY
v0-36€'T MaWW/aI| S0-368'L spAyaplewo
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
(Ady) suorssium swin 43 pr———— snun avey :nﬂuwmm@i Amm:Mu\._Mwnv 20S 9poY $59901d uonduosa@ wun| arwun

suolssiw3g snoase9 [enuuy /'3 3|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV

T¢c3

0102 AInc / uonesyddy nwuad |1 ssejd 290y

20-32€T mgW/al| £0-388'T sualkd(e)ozueg

£0-360°T MaWW/aI| L0-385°T suayuelony(y)ozusg

80-3v6°9 naWW/aI| 80-3T6'6 auayueIonyy(g)ozusg

20-3ALv'T MEWW/AI| L0-3ES'E auashiy

90-38T'T maw/al| 90-389'T auaoelyiue(e)ozuag

90-35€°E mMaWW/al| 90-38L aualhd

90-3€€'S mMaWn/al| 90-319°L suayuesoniy

90-3TE'T mMaWW/aI| 90-3.8°T ausoeIIUY

S0-390'C MAWW/AI| S0-T¥6'T suaiyiueusyd

S0-3v0°C MaWW/AI| S0-326' auaion|4

£0-3v6'6 mMaWW/aAI| 90-327'T suayiydeusoy

90-3vS'E MEWW/AI| 90-390°S auslALydeusoy

S0-3v6'S mMaWW/al| S0-38t'8 suaeyiyden

S0-38v'9 mMaWW/aI| S0-352°6 urglosoy

v0-3LE'S mMaWW/aI| ¥0-329°2 apAyapleIRY

¥0-392°8 MaWW/AI| €0-38T°T apAuaprewio

S0-3AvL'T MaWW/AI| S0-3T6'€ suapeIng-£'T

¥0-300°C MEWW/AI| ¥0-358'C saualAx

70-398°C MEWW/AI| $0-360'7 auanjoL

v0-3e5°9 nMaWW/AI| y0-3€€°6 suazueg dy ooy
- 0 700 1000 190 850 B - - 0 120 | 99000 | €L€ 05 sinoy 005 IN | 20-T0020C z3aol (dMdDd) dwind Jatem ai1d JaysniO Arewnd| 2084

80-3VL'S maNw/al| L0-368'7 aualkiad(I'y'B)ozusg

80-3v8'9 MEWW/AI| L0-3E8'G | duddRILUR(Y'B)ZUSAIQ

80-307'Y mgNW/al| L0-35L°E aualAd(po-g°Z'T)oudpul

80-312°C mgW/al| L0-388'T sualkd(e)ozueg

80-328'T MaWW/aI| L0-385°T suayuelony(y)ozusg

80-39T°T naWW/aI| 80-3T6'6 auayueIony(a)ozusg

80-ITY MaWW/AI| L0-3ES'E auashiy

L0-3L6'T nmanw/al| 90-389'T auaoeiyiue(e)ozuag

£0-319°S maWW/al| 90-38L aualhd

£0-386'8 MaWW/aI| 90-3T9'2 suayuesoniy

£0-36T°C mMaWW/AI| 90-328°T ausoRIIUY

o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)

(Ady) suorssium swin 43 pr———— snun avey :nﬂuwmm@i Amm:Mu\._Mwnv 20S 9poY $59901d uonduosa@ wun| arwun

suolssiw3g snoase9 [enuuy /'3 3|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV 223 010z AInC / uonednddy Nwiad 1 Sseld 00y

¥0-302°'T u/al| so-3vLe suazuag
50-305°2 0 900 0 0 0 /gl 90-3TL'S suexeH-U 0o |z03eeT| o0 0 0 sinoyl  09.'8 4N |6T-0T0€0Y AHLSHa OAHSIAD] o)
T S9IYaA AneaH - yue] abeio)s [and [asalq
- 0 200 0 0 0 el - - 0 |eo3ese| O 0 0 sinoyl  09.'8 N |86°666-067 LSW (SO8IN-1) yueL abeiois ogIN| 2oL
- 0 170 0 0 0 JIUCTI I - o |t0380T| O 0 0 sinoyl  09L'8 N |6T-0TO-E0Y 1azn (@20-1) uey uonnquisia 20| TOL
syue |
L0-3ev'e mgNw/al| L0-368'7 sualkiad(I'y'b)ozueg
£0-380% MaWW/I| L0-3€8'S | susdeiue(yB)zUSAIQ
20-3€9°C mgNW/al| L0-35L°E aualAd(po-g°Z T)oudpul
20-32€T mgW/al| £0-388'T sualkd(e)ozueg
£0-360°'T MaWW/AI| L0-385°T suayuelony(y)ozusg
80-3v6'9 naWW/aI| 80-3T6'6 ausyueIonyy(g)ozusg
103112 MaWW/aI| L0-385°E ausshiyd
90-38T'T MaWW/AI| 90-389°T susoeIyIUE(R)OZUSY
90-3s€°€ mMaWW/al| 90-38L suaikd
90-3¢€'S MaWW/AI| 90-3T9'L suayuesoniy
90-3TE'T mMaWW/aI| 90-328°T ausoeRIUY
50-3902 mMaWW/aI| S0-3v6'2 suaiyiueusyd
S0-3v0°C mMaWW/aI| S0-326' auaion|4
£0-3v6'6 MaWW/AI| 90-32t'T suayiydeusoy
90-3v5°€ MaWW/AI| 90-390°S auslAuydeusoy
S0-3v6'S mMaWW/al| S0-38t'8 suaeiyden
s0-38t'9 mMaWW/al| S0-352°6 uiloY
v0-3.€'S mMaWW/AI| ¥0-329°2 apAypleIRaY
¥0-392'8 MaWW/AI| €0-38T°T spAysplewiod
so-3rLe MaWW/AI| S0-3T6'€ sualpeIng-£'T
¥0-3002 maww/al| y0-358°2 sauslAx
v0-3982 mMaWW/aI| ¥0-360°7 auanjoL
v0-3€5'9 mMaWW/aI| y0-3€€°6 suezuag dy ooy
- 0 v0'0 1000 190 850 bl - - 0 120 | 99000 | eLe o0s'e sinoy 00S 4N |20-T00202 z3a0l (dmdxs) duing Jerem a114 MI/XS| 8084
20-3ev'e mgNw/al| L0-368'7 auajkiad(I'y'B)ozusg
£0-380'% MEWW/I| L0-3€8's | susdelpue(ye)zUSAId
£0-3€9°C mgNW/al| L0-35L°E aualAd(po-g°Z T)oudpul
o dVH OSH 20A “0s *ON 00 43 dvH SuieN dvH 'OS?H | O0A | ‘Os XON 00 arey @
() suomemim snun 43 pSr—— syun erey :nﬂuwmm@i A.mm:Mu\._Mwnv 20S 8p0Y $59201d uonduosag wun| arwun

suolssiw3g snoase9 [enuuy /'3 3|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV 010z AInC / uonednddy Nwiad 1 Sseld 00y
€c3

“anmBNJ-UOU PAJBPISUOD B [l SUOISSILIB dvH [[e ‘S3IGEl AIOJUAAUL UOISSIWa BUp Jo Sasodind 04 “SUOISSIa aAMBN}-UOU 10 AN 818 A3y J1 Jo SsajpieBal Nwa o) [enuaiod api-AIoe) Byl Ul PAPNIoU] SI8 SUOISSILIA dyH |

8¢ z00 8z's ST8T 85°0LT zz's19 ‘suoIssIwg [e1oL
000 000 LL°E 0T8T Z8°€ST 22909 1$804n0S ®>:_m:u woli4 suolssiw3g [ejog
LEE 200 18T 900 9,97 006 1$821N0S BA ,mju\:DZ wol4 suolssiw3g [ejog
£0-396°C | v0-39L9 | BuszZUSMIABRWIL-YZ'T
£0-319°€ el vo-3ez'e aualAx-w
v0-336'T il o-3svY auszUSaIAWZ
£0-30v'T il vo-38T'E auanioL.
v0-302°T el so3vLT auazusg
503052 0 900 0 0 0 ay/al| 90-312° ueXaH-U 0 |eozeeT| o0 0 0 sinou| 09’8 AN |6T-0T0€0 AHLSH endsaanl
Z S9pIya AneaH - yue] abeio)s [and [asalq
£0-396°C | v0-39L9 | uszZUBMIABRWIL-YZ'T
£0-319°€ il vo-3ez'e aualAx-w
v0-336'T il o-3svY auszUSqIAWZ
£0-30v'T aual vo-38T'E auanioL.
o dVH OSH 20A “0s *ON 00 43 dvH SuieN dvH 'OS?H | O0A | ‘Os XON 00 arey @
A>n»v pp— suun 43 P———— sjun arey :nﬂ“wﬂ”n@_l mm::uu\.hwnv 20S Bp0oY SS8d0Id :D:Q:ommD nun| arwun

suolssiw3g snoase9 [enuuy /'3 3|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV 23 010z AInC / uonednddy Nwiad 1 Sseld 00y
90-3¥0'T MAWW/AIl 90-3€2°6 susjAyydeusoy
S0-39%'T MaW/AIl ¥0-30€'T auajeyiyden
£0-388'8 MaWA/AIf 90-388°L usjoioy
90-3¥8'C MaWA/AIl S0-325°C apAyapleloy
90-368'8 MAWN/AIl S0-368°L apAyapewod
§0-3LTC MAWA/AI ¥0-3E6'T saualhx
§0-3LTE MaW/AIl ¥0-318°C auanjoL
S0-3avL's MAWA/AIl ¥0-39L°L audzuag MW 000'T
- 0 100 20000 910 600 1U-p/B - - 0 or'o 99000 009 0se sinoy ve EL ¢0-T00-20¢ €3a01 (931) Joresauas Aouabiaw3 ealy JauaxoyL| zogd
90-380'T mg ,0T/dl|  00'ST wnjus|es
£0-39TC mg ,;0T/d|  00'€ 192N
L0-3eeY mg ,0T/dlf 009 asauebuep
£0-39TC mg ,0T/dl|  00'€ Ainossy
£0-38¥'9 mg ,;0T/d| 006 pea
£0-39TC mg ., 0T/dl|  00'€ wniwoiyd
£0-39TC mg 0T/dl|  00'€ wniwpey
£0-39TC mg ,0T/dl|  00'€ wnyifiag
£0-388°C mg 0T/dlf  00'¥ olussly
§0-3TC’E 1e6 000T/dl| 20-30T°9 apAyapewos Au/manin 09
90-3eL'T 0 T0000 T000°0 100 €000 [e6 000T/dI| €0-30€°€ WOd 0 0co 1o 0002 00'S sinoy ve EL €0-500-20-T ada (9MH) J01e18U89 JoTeM 10H Buluumonda|T [8sala| TOEd
juswdinb3 Buiuing jang
(%) Koualoy3 j04u0D 66
I (9SAOMI/TSAOMI-Od)
$19qQnIdS uoneuaA @D >Q pajjonuod
60-397°L S0000°0 0 0 0 0 JMHu/dlf 8o-39¢e2 spunodwo 1eqod v0-3L5'T 0 0 0 0 sinoy ve EL auou M3 (00M3) siIe0 [ersRWWD BuluuIMoNd|3 | Z0IXS
€0-3cce JMAU/Al 50-3v6'2 | (SuexeH Buipnjoul) siOWO M err'8=211'z @ v (Yoed H £E°€ X M €€ X 1 79) SISNLS UONORAXT ¥
€0-3L0°€ JMHu/alf s0-308'2 saualhx M| 92Iz=60L D¢ (Yoea H 52°6 X A .G'6) SHUBL XIN ArenuaL €
€0-35¢C WU/l so-3s0'C auazuaqiAyia M| S€82=60L DV (yoea H S2°6 X 4 .5'6) SHURL XIN A1epuodss v|
¥0-382°S WU/l 90-328'v auanjoL UonJe.XT JUSAIOS JO B3IV 30BHNS 8101 M 62€T'6 M| L88T=CLr DV (Yoea H 526 X A §2°2) SHUBL XIN Arewd ¥
§G0-369°€ 0 100 0 0 0 AUl z0-3.e€ auazuag 0 S0-3ev'6 0 _ 0 0 sinoy ve El 66-100-06-7 XS uonoenXx3 usAloS| T0IXS
BuIuUIMON3(F pUR UONIOBIIXT JUBA|OS
- _ 0 0 _ [ N0] _ 88'0 _ 8v'e _ OdNV m:EB__ - - _ 0 _ 0 _ 00C _ 00°2LT _ 00°29 _ OdNYV suoy| 0T _ El _ 60-020-50-€ _ selg Bunsela| ZONW
Buiuipy
- I _ ‘s 20N _ ‘os _ “on _ © swun 43 A3 dvH SWEN dVH _ ‘oS _ 20N _ ‘os _ “on _ 0 snun arey :o:muu”w_oi Am:um_vﬁzv 20S 8p0Q $59901d uonduosa@ wun| arwun
(pdy) suoissiwz s1010e4 UOISSIWT Area -Bn4-uoN
suoIsSsiwg snoases Ajleq wnwixew 83 a|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV

Gc3

010z AInC / uonednddy Nwiad 1 Sseld 00y

£0-352°T MaWW/AI| 90-3TT'T auayueIonyy(a)ozusg

20-32LT MaWN/AI| 90-385°T ausshiyd

80-3102 maWw/al| L0-322'9 susoeIUR(e)ZUSE

£0-38T' MaWW/AI| 90-3TL°€ aualhd

L0-3Y5'Y MaWW/aI| 90-380°7 suayuesoniy

£0-36€'T mMaWW/aI| 90-362°T ausoeIIUY

90-309'% MaWW/aI| S0-380°7 suaiyiueusyd

90-3rv'T mMaWW/aI| S0-382°T suaioniy

£0-3L2'S MaWW/aI| 90-389'7 suayiydeusoy

90-310°'T MaWW/AI| 90-362°6 auslAuydeusoy

S0-39v'T mMaWW/AI| ¥0-30€°T suaeyiyden

£0-388'8 MEaWW/aI| 90-388°L uiloy

90-3v82 mMaWW/AI| S0-325°C apAypleIeY

90-368'8 MaWW/AI| S0-368'L spAysplewioy

s0-3.T2 MaWW/aI| ¥0-386°T seuslAx

so-3.TE maww/al| y0-318' aunjoL

so-3rL'8 MaWW/AI| $0-39L°L suazuag M| 000'T
- 0 100 20000 9T'0 600 y-mHb| - - 0 ov'o | 99000 | 009 os'e sinoy v N |20-T0020C €300l (93d) Jojersusn Aousbiaws ealy puod STd| €084

80-392'9 Mg/l £0-395'S suajkiad(I'y'B)ozusg

80-306'¢ MEWW/I| L0-39v'E | susdeiue(ye)zUSAId

80-399'% maww/al| L0-3rTY aualAd(po-g°Z T)oudpul

80-368'C manw/all L0-3.5°C sualkd(e)ozueg

80-39t'2 mMaWW/al| L0-38T°2 suayuelony(y)ozusg

£0-352°T MaWW/AI| 90-3TT'T auayuelonyy(a)ozusg

20-32LT MaWN/AI| 90-3€5°T ausshiyd

80-3102 mMaWw/al| L0-322'9 susoeIUR(e)ZUSE

£0-38T MaWW/AI| 90-3TL°€ auaihd

L0-3Y5'Y mMaWW/aI| 90-3€0°7 suayuesoniy

£0-36€'T mMaWW/aI| 90-3€2°T ausoeIIUY

90-309'% mMaWW/aI| S0-380°7 suaiyiueusyd

90-3rv'T mMaWW/aI| S0-382°T suaioniy

£0-322'S MaWW/aI| 90-389'7 suayiydeusoy

o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)

(pdy) suorssiug swin 43 P ——— sun aey :o_wu,.wuoo._n_ A.mm:Mu\._mwnv 00s 9poD $53001d uonduosag wun| aiun

SuoISsIWg snoases Ajleg wnwixey 83 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

9¢3

010z AInC / uonednddy Nwiad 1 Sseld 00y

S0-3€9°T MaWW/AI| ¥0-386°T seuslAx
so-3.eC maww/al| y0-318'7 auanjoL
S0-395'9 MaWW/AI| $0-39L°L suezusg sl 052
- 0 8000 T000'0 zro 100 y-mHb| - - 0 oro | 99000 | 009 os'e sinoy vz 4N |20-T00202 €300l (93v) Jojessues Aousbiaws buipiing uonensiLIWPY | 084
80-30L' Mg/l £0-395'S aualfiad(I'y'B)ozusg
80-326' MEWN/I| L0-39v'E | susdeiue(ye)zUSAId
80-305°¢ manw/all L0-3rTY aualAd(po-g°Z'T)oudpul
80-3.TC manw/all £0-3.5°C sualkd(e)ozueg
80-3v8'T naWW/aI| L0-38T°C suayuelony(y)ozusg
80-38€'6 MaWW/AI| 90-3TT'T ausyueIonyy(g)ozusg
£0-362°T MaWN/AI| 90-385°T ausshiyd
80-352'S mMaWW/al| L0-322'9 susoeIUR(e)ZUSE
L0-3€TE MAWW/AI| 90-3TL°E aualhd
20-30v'E mMaWW/aI| 90-3€0°y suayuesoniy
20-350°'T mMaWW/AI| 90-3€2°T ausoeIUY
90-35t'E mMaWW/aI| S0-380°7 suaiyiueusyd
90-380°'T MaWW/aI| S0-382°T auaion|4
£0-356'€ MaWW/aI| 90-389'7 suauyiydeusoy
£0-308'L MaWW/AI| 90-362°6 auslAuydeusoy
S0-30T'T MaWW/AI| ¥0-30€°T suaeuiyden
£0-399'9 MEaWW/aI| 90-388°L U
90-3€T'2 mMaWW/AI| S0-325°C apAypleIRY
90-329'9 MaWW/AI| S0-368'2 spAysplewoy
S0-3€9°'T MaWW/AI| ¥0-386°T seuslAx
so-3.eC maww/al| y0-318' auanjoL
S0-395'9 MaWW/AI| ¥0-39L°L suazuag sl 052
- 0 8000 T000'0 [430] 100 y-mHb| - - 0 ovo | 99000 | 009 os'e sinoy e 4N |20-T00202 €300l (93W) Joyessues AousBiaws uoneisans ure| vog4
80-392'9 Mg/l L0-395'S auajkiad(I'y'B)ozusg
80-306'¢ MEWW/I| L0-39v'E | susdeipue(ye)zUSAId
80-399'% maNw/al| L0-3rTY aualAd(po-g°Z T)oudpul
80-368'C manw/all £0-3.5°C sualkd(e)ozueg
80-39t'2 mMaWW/al| L0-38T°2 suayuelony(y)ozusg
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
(pdy) suorssiug swin 43 P ——— sun aey :o_wu,.wuoo._n_ A.mm:Mu\._mwnv 00s 9poD $53001d uonduosag wun| aiun

SuoISsIWg snoases Ajleg wnwixey 83 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

/¢33

010z AInC / uonednddy Nwiad 1 Sseld 00y

£0-399°T MaWW/AI| S0-3v6'2 suaiyiueusyd
L0-3Y9°T MaWW/aI| S0-326' auaioniy
60-300'8 mMaWW/AI| 90-32t°T suauyiydeusoy
80-338C MaWW/AI| 90-390°S auslAuydeusoy
£0-38L'y mMaWW/al| S0-38t'8 sualeyiyden
£0-312'S MaWW/aI| S0-352°6 uiloy
90-32€'y MaWW/AI| ¥0-329°2 apAyapleIRY
90-359'9 MaWW/AI| €0-38T°T spAyaplewo
£0-302°2 MaWN/AI| S0-3T6'€ sualpeIng-£'T
90-319'T mMaWW/al| ¥0-358°2 sauslAx
90-308'2 mMaWW/al| ¥0-360°7 aunjoL
90-352'S MaWW/AI| ¥0-3€€'6 suazuag sl 05
- 0 #0000 6000000 9000 £00'0 y-mHb| - - 0 120 | 99000 | ev'v 00's sinoy v 4N |20-T00202 13001 Joreiouss AousBiaws Buping mc_:,__%wwww_ 9084
80-30L'Y Mg/l L0-395'S sualkiad(I'y'b)ozusg
80-326' MEWN/I| L0-39v'E | susdelue(ye)zUSAId
80-305°€ manw/all L0-3rTY aualAd(po-g°Z T)oudpul
80-3.TC mgnw/all £0-3.5°C sualkd(e)ozueg
80-3v8'T naWW/al| L0-38T°2 suayuelony(y)ozusg
80-38€'6 MaWW/AI| 90-3TT'T auayueIonyy(g)ozusg
£0-362°T MaWW/AI| 90-385°T ausshiyd
80-352'S maww/al| L0-322°9 susoeIUR(e)ZUSE
L0-3€T'E MaWW/AI| 90-3TL°€ aualhd
L0-30v'E mMaWW/aI| 90-380°7 suayuesoniy
£0-350°'T mMaWW/AI| 90-3€2°T ausoeIUY
90-35t'€ mMaWW/aI| S0-380°7 suaiyiueusyd
90-380°'T mMaWW/aI| S0-382°T suaioniy
£0-336' MaWW/aI| 90-389'7 suayiydeusoy
£0-308L MaWW/AI| 90-3€2°6 auslAuydeusoy
S0-30T'T mMaWW/AI| ¥0-30€°T suaeuiyden
£0-399°9 MEaWW/AI| 90-388°L uisloy
90-3€T'2 MaWW/AI| S0-325°C apAyapleIRY
90-329'9 MaWW/aI| S0-368'L spAyaplewo
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
(pdy) suorssiug swin 43 P ——— sun aey :o_wu,.wuoo._n_ A.mm:Mu\._mwnv 00s 9poD $53001d uonduosag wun| aiun

SuoISsIWg snoases Ajleg wnwixey 83 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

8¢3

010z AInC / uonednddy Nwiad 1 Sseld 00y

60-32€'9 mgW/al| £0-388'T sualkd(e)ozueg

60-31Z'S MaWW/aI| L0-385°T suayuelony(y)ozusg

60-3ee’E naWW/aI| 80-3T6'6 auayueIonyy(g)ozusg

80-36T°T MEWW/AI| L0-3ES'E auashiy

80-3v9'S maw/al| 90-389'T auaoelyiue(e)ozuag

£0-319°T mMaWW/al| 90-38L aualhd

£0-395°C mMaWn/al| 90-319°L suayuesoniy

80-382°9 mMaWW/aI| 90-3.8°T ausoeIIUY

£0-388'6 MAWW/AI| S0-T¥6'T suaiyiueusyd

£0-318'6 MaWW/AI| S0-326' auaion|4

80-3LLY mMaWW/aAI| 90-327'T suayiydeusoy

£0-30L°T MEWW/AI| 90-390°S auslALydeusoy

90-358'C mMaWW/al| S0-38t'8 suaeyiyden

90-3TT'E mMaWW/aI| S0-352°6 urglosoy

50-385°C mMaWW/aI| ¥0-329°2 apAyapleIRY

50-396°€ MaWW/AI| €0-38T°T apAuaprewio

90-3TE'T MaWW/AI| S0-3T6'€ suapeIng-£'T

90-385°6 MEWW/AI| ¥0-358'C saualAx

S0-3LE°T MEWW/AI| $0-360'7 auanjoL

S0-FET'E nMaWW/AI| y0-3€€°6 suazueg dy ooy
- 0 2000 500000 £0'0 €00 RTSTLC] I - 0 120 | 99000 | €L€ 05 sinoy e 4N |20-T0020C z3aol (dMdDd) dwind Jatem a1 saysni0 Arewnd| 2084

60-35.°C maNw/al| L0-368'7 aualkiad(I'y'B)ozusg

60-38Z°€ MEWW/AI| L0-3E8'G | duddRILUR(Y'B)ZUSAIQ

60-31T°C mgNW/al| L0-35L°E aualAd(po-g°Z'T)oudpul

60-390'T mgW/al| L0-388'T sualkd(e)ozueg

0T-3eL'8 MaWW/aI| L0-385°T suayuelony(y)ozusg

0T-385'S naWW/aI| 80-3T6'6 auayueIony(a)ozusg

60-366'T MaWW/AI| L0-3ES'E auashiy

60-397'6 nmanw/al| 90-389'T auaoeiyiue(e)ozuag

80-369°C maWW/al| 90-38L aualhd

80-362' MaWW/aI| 90-3T9'2 suayuesoniy

80-350°T mMaWW/AI| 90-328°T ausoRIIUY

o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)

(pdy) suorssiug swin 43 P ——— sun aey :o_wu,.wuoo._n_ A.mm:Mu\._mwnv 00s 9poD $53001d uonduosag wun| aiun

SuoISsIWg snoases Ajleg wnwixey 83 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV 623 010z AInC / uonednddy Nwiad 1 Sseld 00y

L0-362°€ u/al| so-3vLe suazuag
80-358'9 0 20000 0 0 0 /gl 90-3TL'S auexeH-u 0o |z03eeT| o0 0 0 sinoy vz 4N |6T-0T0€0Y AHLSHa OAHSIAD] o)
T S9IYaA AneaH - yue] abeio)s [and [asalq
- 0 00000 0 0 0 el - - 0 |eo3ese| o0 0 [ sinoy vz N |86°666-067 LSW (SO8IN-1) yueL abeiois ogIN| 2oL
- 0 T00'0 0 0 0 JLUCTI - o |t0380T| O 0 0 sinoy e N |6T-0TO-E0Y 1azn (@20-1) uey uonnquisia 20| TOL
syue |
80-3Y9'T mgNw/al| L0-368'7 sualkiad(I'y'b)ozueg
80-396'T MaWW/I| L0-3€8'S | susdeiue(yB)zUSAIQ
80-392'T mgNW/al| L0-35L°E aualAd(po-g°Z T)oudpul
60-32€'9 mgW/al| £0-388'T sualkd(e)ozueg
60-312'S MaWW/AI| L0-385°T suayuelony(y)ozusg
60-3¢€'€ naWW/aI| 80-3T6'6 ausyueIonyy(g)ozusg
80-36T'T MaWW/aI| L0-385°E ausshiyd
80-3Y9'S MaWW/AI| 90-389°T susoeIyIUE(R)OZUSY
£0-319°T mMaWW/al| 90-38L suaikd
£0-395°2 MaWW/AI| 90-3T9'L suayuesoniy
80-382°9 mMaWW/aI| 90-328°T ausoeRIUY
£0-388'6 mMaWW/aI| S0-3v6'2 suaiyiueusyd
£0-318'6 mMaWW/aI| S0-326' auaion|4
80-3.L% MaWW/AI| 90-32t'T suayiydeusoy
£0-30L'T MaWW/AI| 90-390°S auslAuydeusoy
90-3582 mMaWW/al| S0-38t'8 suaeiyden
90-31T'E mMaWW/al| S0-352°6 uiloY
S0-385°2 mMaWW/AI| ¥0-329°2 apAypleIRaY
S0-396°€ MaWW/AI| €0-38T°T spAysplewiod
90-31€'T MaWW/AI| S0-3T6'€ sualpeIng-£'T
90-385'6 maww/al| y0-358°2 sauslAx
S0-3.€°T mMaWW/aI| ¥0-360°7 auanjoL
S0-3eT'E mMaWW/aI| y0-3€€°6 suezuag dy ooy
- 0 2000 500000 €00 €00 bl - - 0 120 | 99000 | eLe os'e sinoy vz 4N |20-T00202 z3a0l (dmdxs) duing Jerem a114 MI/XS| 8084
80-3Y9'T mgNw/al| L0-368'7 auajkiad(I'y'B)ozusg
80-396'T MEWW/I| L0-3€8's | susdelpue(ye)zUSAId
80-392'T mgNW/al| L0-35L°E aualAd(po-g°Z T)oudpul
o dVH OSH 20A “0s *ON 00 43 dvH SuieN dvH 'OS?H | O0A | ‘Os XON 00 arey @
P —— swun 43 pSr— snun aley :Q_M.Muoo._n_ A.mm:Mu\._Mwnv 20S 9poD $$9901d uonduasa@ nun| @i wun

suoIsSsiwg snoases Ajleq wnwixew 83 a|qeL




SINVLINSNOD TVLINIANOAIANT d3INddV 0¢€3 010z AInC / uonednddy Nwiad 1 Sseld 00y

“anmBNJ-UOU PAJBPISUOD B [l SUOISSILIB dvH [[E ‘S3IGE) AIOJUAAUL UOISSIWa aUp Jo Sasodind 04 “SUOISSIa aANBN}-UOU 10 AN a18 A3y Ji J0 SsajpieBal Nwa o) [enuaiod api-

By 5L} Ul PAPNIOUI BJ8 SUOISSIWS dvH |

100 500000 500 oro 5T 8¢ ‘suoIssIwg [e1oL
000 000 100 oT'o 880 8¥'€ 1$804n0S ®>:_m:u woli4 suolssiw3g [ejog
T00 S0000°0 00 80000 €90 6€°0 1$821N0S BA ,mju\:DZ wol4 suolssiw3g [ejog

90-31T'8 | v0-39L9 | BuszZUSMIABRWIL-YZ'T

90-388°6 el vo-3ez'e aualAx-w

L03VE'S il o-3svY auszUSaIAWZ

90-3e8°e il vo-38T'E auanioL.

L0-362°€ el so3vLT auazusg

803589 0 20000 0 0 0 ay/al| 90-312° ueXaH-u 0 |eozeeT| o0 0 0 sinoy vz AN |6T-0T0€0 AHLSH endsaanl

Z S9pIya AneaH - yue] abeio)s [and [asalq
90-31T'8 | v0-39L9 | uszZUBMIABRWIL-YZ'T

90-388'6 il vo-3ez'e aualAx-w

L03VE'S il o-3svY auszUSqIAWZ

90-3e8'e aual vo-38T'E auanioL.

o dVH OSH 20A “0s *ON 00 43 dvH SuieN dvH 'OS?H | O0A | ‘Os XON 00 arey @
H_uﬂuv pp—— suun 43 P———— sjun arey _._Q_M,_._MUDD‘_A mm::uu\.hwnv 20S Bp0oY SS8d0Id :D:Q:ommD nun| arwun

SuoISsIWg snoases Ajleg wnwixey 83 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV T€3 010z AInC / uonednddy Nwiad 1 Sseld 00y
G0-399'8 MAWW/AIl 90-3€2°6 susjAyydeusoy
€0-32CT MaW/AIl ¥0-30€'T auajeyiyden
S0-30v°L MaWA/AIf 90-388°L usjoioy
v0-3L€C MaWA/AIl S0-325°C apAyapleloy
Y0-3TY'L MAWN/AIl S0-368°L apAyapewod
€0-318'T MAWA/AI ¥0-3E6'T saualhx
€0-3¥9C MaW/AIl ¥0-318°C auanjoL
€0-382°L MAWA/AIl ¥0-39L°L audzuag MW 000'T
- 0 88'0 100 €CET oLl Jy-m/6 - - 0 ov'o 99000 009 0s'e sinoy T EL ¢0-T00-20¢ €3a01 (931) Joresauas Aouabiaw3 ealy JauaxoyL| zogd
§0-300'6 mg ,0T/dl|  00'ST wnjus|es
G0-308'T mg ,;0T/d|  00'€ 192N
§0-309°€ mg ,0T/dlf 009 asauebuep
G0-308'T mg ,0T/dl|  00'€ Ainossy
§0-30v'S mg ,;0T/d| 006 pea
G0-308'T mg ., 0T/dl|  00'€ wniwoiyd
G0-308'T mg 0T/dl|  00'€ wniwpey
G0-308'T mg ,0T/dl|  00'€ wnkieg
S0-30v'C mg ,0T/dlf  00'¥ olussly
€0-3.9C 1e6 000T/4l| 20-30T°9 apAyapewod Au/manin 09
0-3SV'T 0 6000 6000 88'0 2o [e6 000T/dI| €0-30€°€ WOd 0 0co 1o 0002 00'S sinoy T EL €0-500-20-T ada (9MH) J01e18U89 JoTeM 10H Buluumonda|T [8sala| TOEd
juswdinb3 Buiuing jang
(%) Koualoy3 j04u0D 66
I (9SAOMI/TSAOMI-Od)
$18(QnIdS uone[UaA |80 >Q pajjonuod
L0-3229 000 0 0 0 0 JMHu/dlf 8o-39¢e2 spunodwo? 1eqod v0-3L5T 0 0 0 0 sinoy T EL auou M3 (00M3) siIe0 [ersRWWD BuluuIMoNd|3 | Z0IXS
T0-369°C JMAU/Al 50-3v6'2 | (SuexeH Buipnjoul) siOWO M err'8=211'z @ v (Yoed H £E°€ X M €€ X 1 79) SISNLS UONORAXT ¥
T0-395C JMHu/alf s0-308'2 saualhx M| 92Iz=60L D¢ (Yoea H 52°6 X A .G'6) SHUBL XIN ArenuaL €
T0-3.871 JMHu/alf s0-3s0°2 auazuaqiAyia M| S€82=60L DV (yoea H S2°6 X 4 .5'6) SHURL XIN A1epuodss v|
20-30v'y WU/l 90-328'v auanjoL UonJe.XT JUSAIOS JO B3IV 30BHNS 8101 M 62€T'6 M| L88T=CLr DV (Yoea H 526 X A §2°2) SHUBL XIN Arewd ¥
€0-380°€ 0 980 0 0 0 Al Lo-3Lee auazuag 0 S0-3ev'6 0 _ 0 0 sinoy T El 66-100-06-7 XS uonoenXx3 usAloS| T0IXS
BuILUIMOII93[T PUE UONIOBIXT JUBA|OS
- _ 0 0 _ 00'v0T _ 00788 _ 00'v87'E _ 04NV m_._QB__ - - _ 0 _ 0 _ 4 _ LT _ 19 _ O-NV suo} s El _ 60-020-50-€ _ selg Bunsela| ZONW
Buiuipy
- I _ ‘s 20N _ ‘os _ “on _ © swn 43 A3 dvH SWEN dVH _ ‘oS _ 20N _ ‘os _ “on _ 0 siun avey :o:muu”w_oi Am:um:f_zv 208 9poY $$9901d uonduosag nun| ainun
(1u/q) suoissiwzg s1010e4 UOISSIWT AunoH -Bng-uoN

suolssiwg snoases A|INoH 6°'3 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

(A=

0102 AInc / uonesyddy nwuad |1 ssejd 290y

S0-350°'T MaWW/AI| 90-3TT'T auayueIonyy(a)ozusg
S0-3rt'T MaWN/AI| 90-385°T ausshiyd
90-3v8'S maWw/al| L0-322'9 susoeIUR(e)ZUSE
so-38t'e MaWW/AI| 90-3TL°€ aualhd
S0-38L'€ MaWW/aI| 90-380°7 suayuesoniy
S0-3ST'T mMaWW/aI| 90-362°T ausoeIIUY
v0-3e8'€ MaWW/aI| S0-380°7 suaiyiueusyd
v0-302°T mMaWW/aI| S0-382°T suaioniy
S0-36EY MaWW/aI| 90-389'7 suayiydeusoy
S0-399'8 MaWW/AI| 90-362°6 auslAuydeusoy
€0-322°T mMaWW/AI| ¥0-30€°T suaeyiyden
S0-30v'L MEaWW/aI| 90-388°L uiloy
vo-3s€C mMaWW/AI| S0-325°C apAypleIeY
Y0-3TH'L MaWW/AI| S0-368'L apAuaprewio
€0-318'T MaWW/aI| ¥0-386°T seuslAx
£0-3v9°2 maww/al| y0-318' aunjoL
£0-382'2 MaWW/AI| $0-39L°L suazuag M| 000'T
- 0 880 100 €T 2L u-mHb| - - 0 ov'o | 99000 | 009 os'e sinoy T 4N |20-T00202 €300l (93d) Jojessuao Aousbiaws ealy puod STd| €084
90-322'S Mg/l £0-395'S suajkiad(I'y'B)ozusg
90-352°€ MEWW/I| L0-39v'E | susdeiue(ye)zUSAId
90-368°€ maww/al| L0-3rTY aualAd(po-g°Z T)oudpul
90-3Tr'Z manw/all L0-3.5°C sualkd(e)ozueg
90-350°2 mMaWW/al| L0-38T°2 suayuelony(y)ozusg
S0-350°'T MaWW/AI| 90-3TT'T auayuelonyy(a)ozusg
S0-3rY'T MaWN/AI| 90-3€5°T ausshiyd
90-3v8'S mMaWw/al| L0-322'9 susoeIUR(e)ZUSE
so-38t'e MaWW/AI| 90-3TL°€ auaihd
s0-38L'€ mMaWW/aI| 90-3€0°7 suayuesoniy
S0-3ST'T mMaWW/aI| 90-3€2°T ausoeIIUY
v0-3e8'€ mMaWW/aI| S0-380°7 suaiyiueusyd
¥0-302°T mMaWW/aI| S0-382°T suaioniy
S0-36€'% MaWW/aI| 90-389'7 suayiydeusoy
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
swun 43 S)jun 8rey| uononpoid Am:u / AU_ZV 20S Bp0) SS820.d :D:&:ommD nun| arnun
(1y/q)) suoissiwz si01084 UOISSIWT funow Brig-uon

suolssiwg snoases A|INoH 6°'3 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

€ed

0102 AInc / uonesyddy nwuad |1 ssejd 290y

£0-39¢'T MaWW/AI| ¥0-386°T seuslAx
£0-386' maww/al| y0-318'7 auanjoL
£0-39%'S MaWW/AI| $0-39L°L suezusg sl 052
- 0 990 100 26'6 6L'S y-mHb| - - 0 oro | 99000 | 009 os'e sinoy T 4N |20-T00202 €300l (93v) Jojessues Aousbiaws buipiing uonensiLIWPY | 084
90-316°€ Mg/l £0-395'S aualfiad(I'y'B)ozusg
90-3rt'2 MEWN/I| L0-39v'E | susdeiue(ye)zUSAId
90-316'C manw/all L0-3rTY aualAd(po-g°Z'T)oudpul
90-318'T manw/all £0-3.5°C sualkd(e)ozueg
90-3€5°T naWW/aI| L0-38T°C suayuelony(y)ozusg
90-3182 MaWW/AI| 90-3TT'T ausyueIonyy(g)ozusg
S0-380°'T MaWN/AI| 90-385°T ausshiyd
90-38¢'% mMaWW/al| L0-322'9 susoeIUR(e)ZUSE
S0-3192 MAWW/AI| 90-3TL°E aualhd
S0-3v8'C mMaWW/aI| 90-3€0°y suayuesoniy
90-399'8 mMaWW/AI| 90-3€2°T ausoeIUY
v0-3L8'C mMaWW/aI| S0-380°7 suaiyiueusyd
S0-310'6 MaWW/aI| S0-382°T auaion|4
S0-362°€ MaWW/aI| 90-389'7 suauyiydeusoy
S0-305'9 MaWW/AI| 90-362°6 auslAuydeusoy
v0-35T'6 MaWW/AI| ¥0-30€°T suaeuiyden
S0-335°S MEaWW/aI| 90-388°L U
v0-32LT mMaWW/AI| S0-325°C apAypleIRY
¥0-355'S MaWW/AI| S0-368'2 spAysplewoy
€0-39¢'T MaWW/AI| ¥0-386°T seuslAx
£0-386'T maww/al| y0-318' auanjoL
£0-39%'S MaWW/AI| ¥0-39L°L suazuag sl 052
- 0 990 100 26'6 6L'S bl - - [ ovo | 99000 | 009 os'e sinoy T 4N |20-T00202 €300l (93W) Joteseuss Aousbiaw3 uonelsans uren| 084
90-322'S Mg/l L0-395'S auajkiad(I'y'B)ozusg
90-352°€ MEWW/I| L0-39v'E | susdeipue(ye)zUSAId
90-368°€ maNw/al| L0-3rTY aualAd(po-g°Z T)oudpul
90-3Tr'Z manw/all £0-3.5°C sualkd(e)ozueg
90-350°2 mMaWW/al| L0-38T°2 suayuelony(y)ozusg
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
swun 43 S)jun 8rey| uononpoid Am:u / AU_ZV 20S Bp0) SS820.d :D_..Q:ommD nun| arnun
(1y/q)) suoissiwz si01084 UOISSIWT funow Brig-uon

suolssiwg snoases A|INoH 6°'3 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

€3

0102 AInc / uonesyddy nwuad |1 ssejd 290y

S0-386'T MaWW/AI| S0-3v6'2 suaiyiueusyd
S0-3.8T MaWW/aI| S0-326' auaioniy
£0-399°9 mMaWW/AI| 90-32t°T suauyiydeusoy
90-3LE'C MaWW/AI| 90-390°S auslAuydeusoy
S0-386' mMaWW/al| S0-38t'8 sualeyiyden
S0-3reY MaWW/aI| S0-352°6 uiloy
¥0-309' MaWW/AI| ¥0-329°2 apAyapleIRY
v0-3v5'S MaWW/AI| €0-38T°T apAuaprewio
S0-3v8'T MaWN/AI| S0-3T6'€ sualpeIng-£'T
v0-3vE'T mMaWW/al| ¥0-358°2 sauslAx
v0-326'T mMaWW/al| ¥0-360°7 aunjoL
v0-388% MaWW/AI| ¥0-3€€'6 suazuag sl 05
- 0 €00 L0000 670 S50 u-mHb| - - 0 120 | 99000 | ev'Y 00's sinoy T 4N |20-T00202 13001 Joreiouss AousBiaws Buping mc_:,__%_m_www_ 9084
90-316°€ Mg/l L0-395'S sualkiad(I'y'b)ozusg
90-3rt'2 MEWN/I| L0-39v'E | susdelue(ye)zUSAId
90-316'C manw/all L0-3rTY aualAd(po-g°Z T)oudpul
90-318'T mgnw/all £0-3.5°C sualkd(e)ozueg
90-3€5'T naWW/al| L0-38T°2 suayuelony(y)ozusg
90-3182 MaWW/AI| 90-3TT'T auayueIonyy(g)ozusg
S0-380°'T MaWW/AI| 90-385°T ausshiyd
90-38¢'% maww/al| L0-322°9 susoeIUR(e)ZUSE
S0-3192 MaWW/AI| 90-3TL°€ aualhd
S0-3r8C mMaWW/aI| 90-380°7 suayuesoniy
90-399'8 mMaWW/AI| 90-3€2°T ausoeIUY
v0-3L8'C mMaWW/aI| S0-380°7 suaiyiueusyd
S0-310'6 mMaWW/aI| S0-382°T suaioniy
s0-362°€ MaWW/aI| 90-389'7 suayiydeusoy
S0-305°9 MaWW/AI| 90-3€2°6 auslAuydeusoy
v0-35T'6 mMaWW/AI| ¥0-30€°T suaeuiyden
S0-335°S MEaWW/AI| 90-388°L uisloy
v0-32LT MaWW/AI| S0-325°C apAyapleIRY
¥0-355'S MaWW/aI| S0-368'L spAyaplewo
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
swun 43 S)jun 8rey| uononpoid Am:u / AU_ZV 20S Bp0) SS820.d :D:&:ommD nun| arnun
(1y/q)) suoissiwz si01084 UOISSIWT funow Brig-uon

suolssiwg snoases A|INoH 6°'3 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

S1oE |

0102 AInc / uonesyddy nwuad |1 ssejd 290y

£0-392°S mgW/al| £0-388'T sualkd(e)ozueg
L0-3vEY MaWW/aI| L0-385°T suayuelony(y)ozusg
203LL°T naWW/aI| 80-3T6'6 auayueIonyy(g)ozusg
£0-388'6 MEWW/AI| L0-3ES'E ausshiyd
90-30L'% maw/al| 90-389'T auaoelyiue(e)ozuag
S0-avE'T mMaWW/al| 90-38L aualhd
S0-3ET'C mMaWn/al| 90-319°L suayuesoniy
90-3rZ'S mMaWW/aI| 90-3.8°T ausoeIIUY
S0-3€2'8 MAWW/AI| S0-T¥6'T suaiyiueusyd
S0-38T'8 MaWW/AI| S0-326' auaion|4
90-386'€ mMaWW/aAI| 90-327'T suayiydeusoy
S0-3er'T MEWW/AI| 90-390°S auslALydeusoy
vo-3aLET mMaWW/al| S0-38t'8 suaeyiyden
v0-365°C mMaWW/aI| S0-352°6 urglosoy
£0-35T°Z mMaWW/aI| ¥0-329°2 apAyapleIRY
£0-30€°E MaWW/AI| €0-38T°T apAuaprewio
70-360°T MaWW/AI| S0-3T6'€ suapeIng-£'T
70-386°2 MEWW/AI| ¥0-358'C sauslAx
€0-35T'T MEWW/AI| $0-360'7 auanjoL
£0-319°C nMaWW/AI| y0-3€€°6 suazueg dy ooy
- 0 810 $00°0 9wz 0gZ B - - 0 120 | 99000 | €L€ 05 sinoy T IN | 20-T0020C z3aol (dMdDd) dwind Jatem ai1d JaysniO Arewnd| 2084
£0-30€°T maNw/al| L0-368'7 aualkiad(I'y'B)ozusg
203vL°T MEWW/AI| L0-3E8'G | duddRILUR(Y'B)ZUSAIQ
£0-39L°T mgNW/al| L0-35L°E aualAd(po-g°Z'T)oudpul
80-328'8 mgW/al| L0-388'T sualkd(e)ozueg
80-38Z°L MaWW/aI| L0-385°T suayuelony(y)ozusg
80-359'% naWW/aI| 80-3T6'6 auayueIony(a)ozusg
£0-399°T MaWW/AI| L0-3ES'E ausshiyd
£0-368'L nmanw/al| 90-389'T auaoeiyiue(e)ozuag
90-3rZ°T maWW/al| 90-38L aualhd
90-3L5°€ MaWW/aI| 90-3T9'2 suayuesoniy
10-38L°8 mMaWW/AI| 90-328°T ausoRIIUY
o dVH YOSH 20A “0s *ON 0o 43 dvH SuweN dvH YOStH | OOA ‘0s *ON 00 ey @)
swun 43 S)jun 8rey| uononpoid Am:u / AU_ZV 20S Bp0) SS820.d :D:&:ommD nun| arnun
(1y/q)) suoissiwz si01084 UOISSIWT funow Brig-uon

suolssiwg snoases A|INoH 6°'3 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV 9¢3 010z AInC / uonednddy Nwiad 1 Sseld 00y

so-avLe u/al| so-3vLe suazuag
90-31L'S 0 100 0 0 0 /gl 90-3TL'S auexeH-u 0o |z03eeT| o0 0 0 sinoy T 4N |6T-0T0€0Y AHLSHa OAHSIAD] o)
T S9IYaA AneaH - yue] abeio)s [and [asalq
- 0 000 0 0 0 el - - 0 |eo3ese| o0 0 0 sinoy T N |86°666-067 LSW (SO8IN-1) yueL abeiois ogIN| 2oL
- 0 170 0 0 0 JLUCTI I - o |t0380T| O 0 0 sinoy T N |6T-0TO-E0Y 1azn (@20-1) uey uonnquisia 20| TOL
syue |
90-3L£T mgNw/al| L0-368'7 sualkiad(I'y'b)ozueg
90-3€9°'T MaWW/I| L0-3€8'S | susdeiue(yB)zUSAIQ
90-350'T mgNW/al| L0-35L°E aualAd(po-g°Z T)oudpul
£0-392°S mgW/al| £0-388'T sualkd(e)ozueg
L0-3v€Y MaWW/AI| L0-385°T suayuelony(y)ozusg
03112 naWW/aI| 80-3T6'6 ausyueIonyy(g)ozusg
£0-388'6 MaWW/aI| L0-385°E ausshiyd
90-30L'% MaWW/AI| 90-389°T susoeIyIUE(R)OZUSY
S0-3vE'T mMaWW/al| 90-38L suaikd
S0-3€T'2 MaWW/AI| 90-3T9'L suayuesoniy
90-3Z'S mMaWW/aI| 90-328°T ausoeRIUY
s0-3¢7'8 mMaWW/aI| S0-3v6'2 suaiyiueusyd
S0-38T'8 mMaWW/aI| S0-326' auaion|4
90-386'¢ MaWW/AI| 90-32t'T suayiydeusoy
S0-3et'T MaWW/AI| 90-390°S auslAuydeusoy
vo-3.€C mMaWW/al| S0-38t'8 suaeiyden
¥0-3652 mMaWW/al| S0-352°6 uiloY
€0-35T2 mMaWW/AI| ¥0-329°2 apAypleIRaY
€0-308°€ MaWW/AI| €0-38T°T spAysplewiod
¥0-360'T MaWW/AI| S0-3T6'€ sualpeIng-£'T
¥0-386'2 maww/al| y0-358°2 sauslAx
€0-35T'T mMaWW/aI| ¥0-360°7 auanjoL
£0-3192 mMaWW/aI| y0-3€€°6 suezuag dy ooy
- 0 870 7000 'z 0e'Z o I - [ 120 | 99000 | eLe o0s'e sinoy T 4N |20-T00202 z3a0l (dmdxs) duing Jerem a114 MI/XS| 8084
90-3L£T mgNw/al| L0-368'7 auajkiad(I'y'B)ozusg
90-3€9°'T MEWW/I| L0-3€8's | susdelpue(ye)zUSAId
90-350'T mgNW/al| L0-35L°E aualAd(po-g°Z T)oudpul
o dVH OSH 20A “0s *ON 00 43 dvH SuieN dvH 'OS?H | O0A | ‘Os XON 00 arey @
suun 43 snun aley| uononpoid |'Bnd / (4N) 20S 9poD $$9901d uonduasa@ wun| @ wun
(1y/qp) suoissiwz siojoeS uoIssiwz ApnoH -Bn4-uoN

suolssiwg snoases A|INoH 6°'3 a|qel




SINVLINSNOD TVLINIANOAIANT d3INddV

L€

0102 AInc / uonesyddy nwuad |1 ssejd 290y

“anmBNJ-UOU PAJBPISUOD B [l SUOISSILIB dvH [[E ‘S3Iqel AI0UaAUL UOISSIWa aup Jo sasodind Jog -

SuOISSIwa aANBN-UoU 10 BANIBNY a1 Aaul 1 10 SSalpreBa) YW 0} fequalod apim-

By 5L} Ul PAPNIOUI BJ8 SUOISSIWS dvH |

780 7000 svy 10v0T 15986 8e9T'e ‘suoIssIwg [e1oL
000 000 980 0070T 00788 00¥87'E 1$804n0S ®>:_m:u woli4 suolssiw3g [ejog
80 ¥00°0 19€ 100 1528 8€ce 1$821N0S BA ,mju\:DZ wol4 suolssiw3g [ejog
0399 | v0-39L9 | BuszZUSMIABRWIL-YZ'T
vo-3e2'8 el vo-3ez'e aualAx-w
So-3svY il o-3svY auszUSaIAWZ
v0-38T'E il vo-38T'E auanioL.
soarLT el so3vLT auazusg
90-31L'S 0 100 0 0 0 ay/al| 90-312° uexaH-u 0 |eozeeT| o0 0 0 sinoy T AN |6T-0T0€0 AHLSH endsaanl
Z S9pIya AneaH - yue] abeio)s [and [asalq
0399 | v0-39L9 | uszZUBMIABRWIL-YZ'T
vo-3e2'8 il vo-3ez'e aualAx-w
So-3svY il o-3svY auszUSqIAWZ
v0-38T°E aual vo-38T'E auanioL.
o dVH OSH 20A “0s *ON 00 43 dvH SuieN dvH 'OS?H | O0A | ‘Os XON 00 arey @
suun 43 SHun arey| uononpoid m:u ! Auzv 20S Bp0oY SS8d0Id :D:Q:ommD nun| arwun
(1uy/a) suorssiwz s10198 UOISSILIT Aoy | *Bn-uon

suolssiwg snoases A|INoH 6°'3 a|qel




APPENDIX F

SITE MAPS
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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.
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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, (¢) 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 correctly 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;

c) 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

RCC Class Il Permit Application / July 2010 G2 APPLIED ENVIRONMENTAL CONSULTANTS



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 PMy, 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 PM3, 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 gallons/yard® 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 90% control for
PMio. 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
Achieve a 90% Control Efficiency for
Fugitive Dust Emissions ?

Average Traffic
Roadway System Category Volume
(vehicles/hour)

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 30.0 122 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 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.2.2 Average Hourly Watering Requirements During Nighttime Hours for Dust
Control Program B

Average Hourly Application Intensity
During Daylight Hours Required to
Achieve a 90% Control Efficiency for
Fugitive Dust Emissions ?

Average Traffic
Roadway System Category Volume
(vehicles/hour)

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 0.61 013
From Pit Boundary to Leach Pad 2.0 0.04 0.009
From Pit Boundary to Waste Rock 88.0 1.79 0.39

Storage Area

% 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.

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
Achieve a 90% Control Efficiency for
Fugitive Dust Emissions ?

Average Traffic
Roadway System Category Volume
(vehicles/hour)

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 0.10
From Pit Boundary to Leach Pad 2.0 0.03 0.007
From Pit Boundary to Waste Rock 88.0 136 0.30

Storage Area

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

Average Hourly Application Intensity
During Daylight Hours Required to
Achieve a 90% Control Efficiency for
Fugitive Dust Emissions ?

Average Traffic
Roadway System Category Volume
(vehicles/hour)

liters/meter” gallons/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% 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.
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G.3. PLAN FOR THE CONTROL OF FUGITIVE DUST EMISSIONS FROM OPEN
AREAS AND STORAGE PILES

G.3.1 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 controlled by the application of water as required by Chapter 17.16, Article 1l 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 chemical 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 PMyq 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 90% for PM, 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 PMy, of 90%. It should be
noted that the model for PM;q 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
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Figure G.4.1 Model for Control Efficiency of PMy, 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:

i_0.8xpxd><t

100~ W Equation 1
- We
p =0.0049 x PER 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 (inchesl/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 - -
Wc p d (vehicles/ t liters/ gallons/
(%)  (mm/h) hour) (hours) meter? yard?
From Mining Locationto Pit g5 5597 1299 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 0.507 2.0 1.0 0.08 0.02
Pad

From Pit Boundary to Waste

Rock Storage Area %0  0.507 88.0 1.0 3.57 0.79

# 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.4.2 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/ t liters/ gallons/
(%)  (mm/h) hour) (hours) meter’ yard®
From Mining Locationto Pit g5 554 120.0 1.0 2.43 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

90 0.254 2.0 1.0 0.04 0.009
Pad

From Pit Boundary to Waste

Rock Storage Area 90 0.254 88.0 1.0 1.79 0.39

# 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.
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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:

w, - Additional Control Necessary (%) < 100% Equation 3
(100% - CcDS. )
0,
w, = —28% 1 100%
(100%- 62%)

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

Average Hourly Water

Variables Application Intensity (i) ®
Roadway System Category - -
Wc p d (vehicles/ t liters/ gallons/
(%)  (mm/h) hour) (hours) meter? yard?
From Mining Locationto Pit 73 7 ¢ 597 120.0 1.0 1.85 0.41

Boundary

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

73.7 0.507 2.0 1.0 0.03 0.007
Pad

From Pit Boundary to Waste

Rock Storage Area 73.70.507 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 (i) ®
Roadway System Category - -
Wc p d (vehicles/ t liters/ gallons/
(%)  (mm/h) hour) (hours) meter? yard®
From Mining Locationto Pit 75 7 ¢ 554 120.0 1.0 0.93 0.20

Boundary

From Pit Boundary to Primary
Crusher Dump Hopper/ Run  73.7  0.254 30.0 1.0 0.23 0.05
of Mine Stockpile

From Pit Boundary to Leach

73.7 0.254 2.0 1.0 0.02 0.003
Pad

From Pit Boundary to Waste

Rock Storage Area 737 0.254 88.0 1.0 0.68 0.15

# 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.
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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 Plan complies with the requirements of
Chapter 17.16, Article 1l for the control of fugitive dust emissions from open areas and storage piles.

RCC Class Il Permit Application / July 2010 G13 APPLIED ENVIRONMENTAL CONSULTANTS



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.
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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 haul truck load (250 tons) and multiplying this number by two to account for the haul
trucks returning empty to the mining location. This methodology is shown in the following equation:

vehicles
hour

Traffic Volume(

j = (Material Transferred by Haul Trucks ( tonsj Ltrip x 2 passesj

X
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)

Roadwav Svstem Categor Maximum Process Traffic Volume
Yoy gory Rate (tons/hour) (vehicles/hour)

From Mining Location to Pit Boundary 15,000 120.0

From Pit Boundary t.o Primary Crusher Dump Hopper / 3.750 30.0

Run of Mine Stockpile

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
FUGITIVE DUST BACKGROUND DOCUMENT AND TECHNICAL
INFORMATION DOCUMENT FOR BEST AVAILABLE CONTROL
MEASURES, EPA - 450/2-92-004, SEPTEMBER 1992
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Besides water, petroleum resins (such as Coherex®) have
hRistorically been the products most widely used in industry.
However, considerable interest has been shown =zt both the plant
and corporata level in alternative chemical dust suppressants.

As a result of this continued intersst, several new dust
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inded asphalt.

nave peen introduced. These have 1lnclinde

ions, acrylics, and adhesives. In additicn, the generic

petrocleum resin formulations developed at the Meilon Ins
with funding from the American Ircn and Steel Institut
have gained considerable attention.
were designed to be produced on-site at iron and stsel plants.
On-site prodnction of this type of suppressant in guantities
commonly used in iron and steel plants has been estimated to
reduce chemical costs by approximately 50 percent (Russell and

Caruso, 1384).

In zn earlier test report, average performances CUrves wers
generated for four chemical dust suppressants: (z) a

commercially available petroleum resin, (b) a generic petroleum
resin for ocn-site production at an industrial facility, (c) an
acrylic cement, and (d) an asphalt emulsion (Muleski and Cowherd,

1887). (Note that at the time of the testing progra=m, these
riket share

suppressant types accounted for the majority cof the market

in the iron znd steel industrvy.) The results of thi
wers combined with other test results to develop 2z medel To
estimate time—averaged PM-10 contrcl performance. This model is
illustrated in Figure 3-2. Severzl items are to be noted:

. The term "ground inventory® is a measure of residual

T 4 ]

effects from previous applications. Ground inventory
is found by adding together the total voliome (per unit
area) of concentrate (pot sclutjion) since the start of

the dust controcl season.

An example is provided below.

. Note that nc credit for control is assigned until the

ground inventory exceeds 0.05 gal/ydz.

Because suppressants must be periodically reapplied
unpaved roads, use of the time-average values given iIn
*he figure are zpproprizts. Recommended minimuom
rezpplication freguencies (as well as altsrmatives) az

discussed later in this section.

L8]
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Ficure 3-2 represents an average oo the four

The basis of the methodology

t

jies in 2 similar mocdel for petroleunm resins only
(Muleski and Cowherd, 13887) However , agrsement
retween the control efficiency estimates given by

Figure 3-2 and available fisld measurements is

reascnably good.

is an exzmple cf the use of Figurs 3-2, suppcse the Equation
(2-6) has been used TO estimate a PM-10 emission factor of 2.0
on ¥ay 1, the road is

kg/VKT. Further, Suppcese that starting 1,
treated with 0.25 gal/ydz of 2 (1 part chemical to 5 parts water)
saluticn on the £irst of each menth until October. In this

instance, the following averade controlled emission factors are

found:
Averadge
Average controlied
Ground control emissicon
inventar efficienc factaor,
Pericd ¥, o Yoo kg /VKT
gal/ya~© percant
May 0.042 0 2.0
June 0.082" 68 0.64
July 0.12 75 c.50
AugustT .17 82 0.38%
September 0.21 88 - 0.24
a From Figure 3-1; zero efficiency assigned 1f ground

inventorvy is less than 0.05 gal /yd“.

In formulating dust control plans for chemical dust
‘suppressants, additional topics must be considered. Theses are

pbriefly discussed below.

3.2.2.2.1 Use of Paved Road Controls on Chemiczllv Trsated

Unpaved Roads——Repeated use of chemical dust suppressants tend,
-
[

form fairly impervicus surfaces on unpaved roads.

over time, to
The resuliting surface mBaY permit the use of paved road cleaning
technigues to rsduce aggragata loading due to spillage and track-
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. A field program conducted tests cn surfaces that had been

0
o

flushed and vacuumed 3 days earlier (Muleski and Cowherd, 1987).
(The surfaces themselves had last been chemically treated 70 days
before.) Control efficiency values of S0 percant or more (based
on the uncontrolled emissicn factor of the unpaved rcads) were
found for each particulate size fraction consider=d.

The use of paved road technigues for "housekeeping” purpeoses
would appear to have the benefits of both high control
(referenced to an unccntroliéd unpaved road) and-potantiélly
relatively low cost (compared to follow-up chemical
applications). Generally, it is rescommended that these methods
not be employed until the ground inventory exceeds approximately
0.2 gal/yd2 (0.9 L/mz). Plant personnel should, of cocurse, first
examine the use of paved road technigques on chemically—treated

surfaces in limited areas priocr to implementing a full-scale

program.

3.2.2.2.2 Minimum Rezapplication Frsguencv--RBecause unpaved

roads in industry are often used for the movement of materials

j11]

nd are often surrcunded by additicnal unpaved travel areas,

pillage and carryout onto the chemicallyv treated road required

0

pericdic "housekeeping® activities. In addition, gradual
abrasion of the treated surface by traffic will result in lcose
material on the surface which should be controlled.

It is recommended that at least dilute reapplications be
employed every month to contrecl loose surface material unless
paved road control technigues are used (as described above).
More Irequent reapplications would be reguired if spiilage and’
track-on pcse particular problems for a rocad.

3 2.2.3 HWeather Considerations-—Rcads generally have

. 2.
higher moisture contents during cocler periods due to decreased

evaporation. Small increases in surface mocisture may result in

large increases in control efficiency (as referesnced to the drv
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summertime conditions inheresnt in the AP-42 unpaved road

In additicn, appblication cf chemical dus+

predictive eguation).
suppressants during cocler periods of the vear may be inadvisable
for traffic safety rsasons.

Weather-related appliéation schedules should be considerad
pricr to implementing any controcl program. Responsible parties
and regulatory agency perscnnel should work cleosely in making

this joint determinaticn.

Compared to the other open dust sources discussed in this

manual, there is a wealth of cost information available feor
chemical dust suppressants on unpaved roads. Note that many szlt
products ars deliversd and appliesd by the same truck. For those

products, costs are easily cobtzined by contacting a local

distributor.
3.2 STORAGE PILES

The contrcl technigues applicable to storage piles fall into
distinct categories as relatad to materizls handling operaticns

In both

(including traffic around piles) and wind ercsion.
cases, the control can be achieved by: (a) source extent
reduction, (b) source improvement related to work practices and
transfer eguipment (lcad-in and load—-out cperations), and (c)
surface treatment. These control options ars summarized in
Table 3-6. The efficiency of these controls ties back to the
emission factor relzaticnships presented esarlier in this section.
In mest cases, good wcrk practices which confine freshly
exposed material provide substantial cppertunities for emission
reduction without the need for investment in a control
application program. For example, pile activity, loading and
unlcading, can be confined to leeward (downwind) side of the
pile. This statement zalso applies to aresas arcund the pile as
well as the pile itself. In particular, spillage of material

caused by pile lcad-out and maintsnance eguipment can add a large

K

es2

J-4

Septamber




APPENDIX G3

EXCERPT FROM
CONTROL OF OPEN FUGITIVE DUST SOURCES,
EPA-U50/3-88-008, SEPTEMBER, 1988

RCC Class Il Permit Application / July 2010 APPLIED ENVIRONMENTAL CONSULTANTS



CONTROL OF OPEN FUGITIVE BUST SOURCES

i dmode
ANlSTiCUute

Midwest Research
Ransasg' City, MO

)]
L
1y
. co
(8]

g

uf

o

bt

(W]

(Ye)

U.5. DEPARTMENT OF COMMERCE
Nationai Technica!l Information Service




3.3.2 Surtacs Tr=diments.

_3-3-1' Watering. The control aff]

(z) the amount of water applisd per unit aresa of road

ency of unpaved road wataring

l‘l

depends upcn
the time betweern r=applications, (c¢) traffic volume during
and (d) orevailing metsoralogical conditions during the

studied watering

surface, (b)
that period,
While severzl investiga
few have specified all the factors Iisted

period. tions have estimatsd or

efficiencies, abave.

An empirical mode] for the performance of watering as a control
The supporting data base consists of .

technique has beﬂn developed.?®
ferant summer and fall A

14 tests per*orwed in four states during five dift

months. The model is:
0.8 pdt ' '
8 D [ (3q2)

whers:
, mm/h

1
i
i
n

= gverage control eff
h

C

P = potential average haou
d = average hourly daytime traffic rate, {(h-
application intensity, L/m2

= time between applications, h

—
]

Estimatas of the potential average hourly daytime evaporation rate may be

cbtained from
(value in Figurz

~ X for annual conditions
P = 0.0065 x (value in Figure fa

3-2)
3-2) r summer conditions

An alternative approach (which is potentiall y suitable for a
is .shown as fFigurs 3-3.

This-

v “&

: igure is adaptad from
Fiald *tasts conducted at a coal-fired power plant. Measured contra?
either time or vehicle passhs

‘reducad evening

latory format)

=

= Q
L
=

sfficiencies did not correlate well with

However, this 1s believed due to
evaporation (Togistics delayed the start of testing.until 3 p.m. and
the early evening).

esting continued through
t ing period, and not surprisingly,

tasting

after application.

L

Surfacs moisture gra

r

samples were taken throughout the

L

thess show a strong correlation with control ef
ontrolled moisturs

Figure 3-3 shows that betwesn the average
twice that, & smal

cantent and a value of

results arge jncrease in contruol efficiency. B8eyond this point,
contra] efficiency grows slowly with increased moisture content. Although

fan
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