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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade
1.0 PROCESS DESCRIPTION
1.1 Fischer-Tropsch

The Fischer-Tropsch (F-T) reaction will be carried out in three separate and parallel “trains” each
having a single F-T reactor vessel. Each reactor produces several product and by-product
streams. The liquid products will be routed to a common F-T Fractionator Heater (154
MMBtu/hr) and then to a single F-T fractionator column. F-T fractionator column products will
be routed to the Product Upgrade block. Tailgas streams from the F-T reactors will be combined
and sent t0 a common sponge oil column.

The F-T reaction will involve conversion of carbon monoxide (CO) and hydrogen (H;) formed in
the gasifier to hydrocarbons and water. CO and H; will undergo synthesis at the surface of the
catalyst particles according to the following reactions:

CO + 2 H, =-CH, + H,O + Heat
-CHz- + -CHa- + Hy = H-(CHy), —H (paraffin)

Unreacted carbon monoxide and hydrogen, together with lower molecular weight hydrocarbons
and byproduct water, will exit the reactor as a vapor. The vapor stream is cooled in two stages.
In the first stage, higher molecular weight hydrocarbons will condense to form a “heavy” Light
F-T liquid (HLFTL) intermediate product. In the second stage of cooling, lower and
intermediate molecular weight hydrocarbons and water will condense yielding two liquid phases
and a vapor stream, The upper liquid phase (“light™ Light F-T liquid — LLFTL) consists of the
lower and intermediate molecular weight hydrocarbons. The lower liquid phase will be oily
water produced by the F-T reaction. The oily water will contain about 1% low molecular weight
alcohol species. Very high molecular weight hydrocarbons will remain in the liquid state under
reactor conditions and must be withdrawn directly from the reactor as a liquid stream (heavy F-T
liquids — HFTL).

Most of the uncondensed vapors from the reactor cooling step (i.e., F-T tailgas) will be
compressed and mixed with incoming syngas feed for return to the F-T reactors. A smaller
portion, referred to as tailgas, will be purged to control build-up of inert gases and non-
condensable light hydrocarbons in the reactor vapor loop. The purged tailgas will be combined
with the tailgas streams of the other two F-T trains and fed to the sponge oil column located
between the F-T reactors and the F-T fractionator column. At the sponge oil column, light
hydrocarbon products will be absorbed. The tailgas, depleted of light hydrocarbons, will exit the
top of the sponge oil column from where it will be diverted for use as fuel in process heaters and
the combustion turbines. The sponge oil column will not be a source of atmospheric emissions.
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Ohio River Clean Fuels, LLC Module 6 - Fischer-Tropsch and Product Upgrade

Six process heaters will be used in the F-T process. The F-T process heater design duties and
draft types are listed below. The relationships of these heaters to process components are
illustrated in figures provided in Attachment 6A.

Design Duty
Heater Name (MMBtwhr) Draft Type
FT Fractionator Fired Heater 154.0 Mechanical
Nitrogen Heater 4.0 Natural
Hot Qil Heater 4.0 Natural
Hydrogen Stripping Heater 4.0 Natural
Oxidation Gas Heater 4.0 Natural
Reduction Gas Heater 4.0 Natural

1.2 Product Upgrade

F-T products will be refined to FT-diesel, FT-naphtha, and liquefied petroleum gas (LPG) in a
single product upgrade train. High molecular weight species will be hydrocracked to short chain
paraffins. Cracking severity will be limited to minimize loss of high molecular weight species to
light ends. Uncracked hydrocarbons will be separated from products and recycled to the
hydrocracker reactor, essentially to extinction. Low molecular weight hydrocarbons not
requiring hydrocracking will be hydrotreated to saturate olefins and alcohols. Liquid products
from the hydrocracking and hydrotreating reactors will feed the F-T fractionator column and its
side stripper (see Figure 16), which will split the feeds into a C5-C9 liquid distillate, a side-draw
“distillate” (diesel range), and a bottoms stream of unconverted “wax.” All of the liquid
produced in the F-T reaction section will be exposed to the strong reducing conditions of one of
the two hydroprocessing reactors before any exits the plant. Non-condensable overhead vapors
will be liquefied by compression and chilling to form LPG. The F-T fractionator column will
not be a source of air emissions. The F-T fractionator column will be sized to accommodate the
full plant capacity, but will be capable of processing smaller volumes as each of the three F-T
trains are brought on line.

Three process heaters will be used in the Product Upgrade section. The Product Upgrade process
heater design duties and draft types are listed below. Refer to Aftachment 6A for figures
illustrating these heaters and other process components.

Design Duty
Heater Name (MMBtu/hr) Draft Type
Hydrocracker Feed Oil Heater 21.0 Mechanical
Hydrocracker Feed Hydrogen Heater 20.0 Mechanical
Production Fractionation Feed Heater 24.0 Mechanical
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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade
1.3 Vents to Low-Pressure Flare

A low-pressure flare will control emissions generated during regeneration of the F-T catalyst.
To promote synthesis, the F-T catalyst will be periodically regenerated. When the catalytic
activity drops to a selected level, the regeneration process will be initiated. Regeneration is a
physical and chemical process that removes hydrocarbon deposits from the catalyst to maintain
an active reaction surface. The F-T catalyst regeneration process consists of a semi-batch
process where a portion of the catalyst in-process inventory is withdrawn to the regeneration
section and an equal amount of regenerated catalyst is returned to it from the regeneration
section approximately each week. A slurry containing a particulate catalyst in liquid suspension
will be reacted with hydrogen and steam at reduced pressure to hydrogenate and volatilize heavy
hydrocarbon deposits from the catalyst surface. Catalyst slurry is withdrawn from the F-T
reactor, degassed, dried, oxidized, reduced, re-slurried in wax, and returned to the F-T reactor.
These F-T catalyst regeneration steps will generate process vent emissions, although no catalyst
will be emitted.

In the rotary dryer, the slurry is heated both indirectly and directly. Indirect heat is supplied by
the hot oil circulating through both the agitator arms and rotary dryer shell. Direct heat is
supplied to the rotary dryer contents by addition of hot nitrogen through sparge holes in the
bottom of the rotary dryer. The hot oil and nitrogen heaters are fueled with tailgas (see Section
1.1 above).

Catalyst activation and reactivation processes will also occur. In the activation step, raw cobalt
catalyst is reacted with H;S and H, to convert cobalt to cobalt sulfide, the chemical form needed
to function as a catalyst. In the reactivation step, catalyst that has become less efficient is
refreshed (reactivated) by passing more H,S through the catalyst bed. Neither of these steps will
produce air emissions.

The low-pressure flare will also control vent emissions from low pressure components in the
event of an unscheduled event that requires a vessel to be depressurized in accordance with
applicable engineering codes.

1.4 Valves, Flanges, Pumps, & Compressors

This module includes process equipment that requires use of numerous valves, flanges, pumps,
compressors, and other components that will be in contact with gaseous or light liquid service
and may be subject to leaks. The actual number of components will be refined during the
detailed front end engineering design (FEED) study. Additional types of components may be
identified during subsequent design phases. Initial estimates of component counts include:

. Pumps (20) . Flanges (540)
° Valves (250) . Compressors (13)
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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade
2.0 AIR EMISSIONS INVENTORY

Air emissions from the F-T and Product Upgrade processes will be a result of fuel combustion in
process heaters, thermal destruction of F-T catalyst regeneration gases in a low pressure flare,
and fugitive volatile organic compound (VOC) emissions from equipment leaks. Descriptions of
emission sources and their respective potential emissions calculations are provided below.

2.1 Process Heaters

The process heaters at ORCF will be fired by natural gas or tailgas. The F-T process will include
five 4-MMBtw/hr process heaters and one 154-MMBtwhr heater. Emissions from the five 4-
MMBtu/hr process heaters will be controlled by good combustion practices, good design,
operation, and engineering practices, and use of clean fuels. Emissions from the one 154-
MMBtuw/hr process heater will be controlled by use of ultra low-NO, burners and selective
catalytic reduction (SCR), good combustion practices, good design, operation, and engineering
practices, and use of clean fuels

The Product Upgrade process will include three approximately 20 MMBtu/hr feed heaters, all of
which will be controlled by use of ultra low-NO, burners and SCR, good combustion practices,
good design, operation, and engineering practices, and use of clean fuels.

Emission factors for the heaters were obtained from AP-42 Chapter 1.4 — Natural Gas
Combustion Tables 1.4-1 and 1.4-2. Emissions were calculated as follows:

MMBtuxscf « b b
hr Btu MMscf hr

Tailgas was utilized as the fuel source for the calculations to represent worst-case emission
results. Tailgas represents the worst-case because the emission factor used is gas quantity-based,
therefore, since the Btu value of the tailgas is lower than natural gas and thus more tailgas will be
required to achieve the desired heater temperatures, the increase in emissions will be
proportionately higher. The efficiency for the heaters was assumed to be 73%. Operations were
assumed to be continuous for 365 days a year. Particulate emissions are assumed to be less than
1.0 pm in diameter and therefore can be used to represent PM,g.

Hazardous air pollutant emission rates from the process heaters are based on the emission factors
for natural gas combustion presented in AP-42 Table 1.4-4, Those factors are assumed to be
representative of emissions from combustion of tailgas due to the Module 5 gas cleanup steps
that will have occurred prior to combustion of any tailgas. With respect to mercury, while
elemental mercury is expected to be present in the raw syngas, the combination of carbon
filtration, which alone has been shown to remove greater than 90 percent of elemental mercury
and partitioning of mercury to slag, flyash, and the wet scrubbing system will remove mercury
from syngas and tailgas to an estimated 52 parts per trillion (ppt) concentration. While the basis
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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade

for EPA’s default natural gas mercury emission factor is not provided in the available
background document, ty];ical mercury concentrations in natural gas have been reported to range
between 1 and 200 pg/m” (Shafawi, A. et al, The Analyst, 1999, 124, 185-189). Even if it is
assumed that the natural gas used to derive EPA’s emission factors contained only 1 pg/m® (122
ppt) the emission estimates provided by the AP-42 factors would be double than that produced
by burning tailgas.

Tables 6B-1 and 6B-2 (Attachment 6B) summarize the respective potential and actual emissions
estimates for the process heaters.

2.2 Low-Pressure Flare

Emission estimates for the low pressure flare have been based on AP-42 factors for combustion
of the quantity of low-Btu fuel gas equal to the gas volume projected to be vented to the flare
from the various low-pressure processes. VOC, CO, NOy, SO; and PM will be emitted. While
the composition of the gas streams vented to the low pressure flare will vary, the flare will
achieve 98% destruction efficiency for VOC emissions. This control efficiency along with good
design and combustion practices for the low pressure flare represent Best Available Control
Technology (BACT) for control of emissions from the regeneration of the F-T catalyst and other
process vents. The pilot burner for the flare may be fueled by natural gas or tailgas. Engineering
design estimates of principal pollutant emissions have been developed on a 1b/MMBtu basis, as
shown in the Supporting Calculations (Attachment 6B).

2.3 Valves, Flanges, Pumps, & Compressors

Refinery average emission factors were obtained from Table 2-2 of EPA’s Protocol for
Equipment Leak Emission Estimates (EPA-453/R-95-017). Fugitive emissions were calculated
by the following equation based on the EPA’s average emission factor approach.

Emission = Factor x W, x #Components

The weight fraction (Wy) of total organic carbon (TOC) within the liquids is assumed to be 100%
and TOC is assumed to be equal to VOC. To represent worst case conditions, the various
streams are all assumed to contain light liquids. Light liquids are defined as liquids for which the
sum of the concentrations of individual constituents with a vapor pressure over 0.3 kPa at 20 °C
is greater than or equal to 20 weight percent. It is also assumed that there will be 2 flanges per
pump and/or process valve. The emission results are summarized in Table 2.3 below.

As indicated in the BACT analysis provided in Section 4.0, use of leakless/sealless or low-
emission pumps, valves, and compressors will reduce VOC emissions by over 99%.
Implementation of a Leak Detection and Repair (LDAR) program for flanges will reduce
fugitive VOC emissions by at least 68%.
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- Table 2.3 VOC Emission Estimates from Equipment Leaks

Emission Potential Actual
Factor
Component Quantity (Ib/hr) Ib/hr | ton/yr | Ib/hr | ton/yr
Pump Seals (light liquid) 20 0.2513 5.0 22.0 0.05 0.2
Valves (light liquid) 250 0.0240 6.0 26.3 0.06 0.3
Flanges (Connectors) 540 0.00055 0.3 1.3 0.1 0.4
Compressor Seals 13 1.4021 18.2 79.8 0.2 0.8
Total 29.7 129.4 0.4 1.7

Hazardous air pollutant emissions from equipment leaks have been determined by partitioning
the worst-case emission production profile (50% F-T diesel and 50% F-T naphtha) across the
component count. Because F-T diesel does not contain HAPs, it is assumed that only 50% of the
VOC emissions indicated above contain HAP emissions. As discussed in Modules 7 and 8§, F-T
naphtha contains 22.35 molar percent n-hexane. It is therefore assumed that 11.2% of the
fugitive VOC emissions (22.35% of 50%) will be n-hexane and the balance will be non-HAP
VOCs. Total n-hexane emissions are therefore estimated as 0.2 tpy.
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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade
3.0 SOURCE-SPECIFIC APPLICABLE REGULATIONS

This section presents information concering applicable state and federal regulations as well as
specific exemptions, as appropriate. State regulatory references are to the Ohio Administrative
Code (OAC), unless otherwise noted. Source-specific regulations are discussed relative to each
permit application module. Facility-wide applicable regulations are addressed in Section 5.0 of
the Application Introduction.

3.1 State Regulations
3.1.1 Control of Visible Particulate Emissions from Stationary Sources (3745-17-07)

Fischer-Tropsch and Product Upgrade process heaters will be sources of particulate matter.
Stationary sources are subject to Chapter 3745-17-07(A)(1)(a) which limits visible particulate
emissions to less than 20% opacity as a six-minute average. Chapter 3745-17-07(A)(1)(b)
further states that the 20% opacity limit may not be exceeded for more than six consecutive
minutes in any sixty minutes and never shall the opacity exceed 60% as a 6-minute average.

3.1.2 Restrictions on Particulate Emissions from Fuel Burning Equipment (3745-17-10)

This rule applies to sources using fuel combustion for the primary purpose of producing heat or
power by indirect heat transfer. The process heaters used in the F-T and Product Upgrade
processes meet this definition, therefore this rule applies. Section (B)(1) of the rule establishes
an emission limit of 0.020 pounds of particulate per MMBtu of actual heat input for fuel buming
equipment that fires only gaseous fuel. Allowable emission limits for the ORCF process heaters
based on design duty would therefore be:

Table 3.1.2 Summary of Fuel Burning Particulate Limits

Actual Heat Input
(Reflecting 73%
Efficiency) PE Emission
Heater Name (MMBtu/hr) Limit (Ib/hr)
FT Fractionator Fired Heater 211.0 4.2
Hydrocracker Feed Hydrogen Heater 27.4 0.55
Hydrocracker Feed Oil Heater 28.8 0.58
Production Fractionation Feed Heater 32.9 0.66
Nitrogen Heater 5.5 0.11
Hot Oil Heater 5.5 0.11
Hydrogen Stripping Heater 5.5 0.11
Oxidation Gas Heater 5.5 0.11
Reduction Gas Heater 5.5 0.11
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Ohto River Clean Fuels, LLC Moedule 6 — Fischer-Tropsch and Product Upgrade

Emission estimates for the process heaters based on AP-42 emission factors for combustion of
natural gas are approximately equal to these emission limits.

3.1.3 Control of Emissions of Organic Materials from Stationary Sources (3745-21-07)

This regulation is applicable to all new sources of organic materials. The rule requires sources of
photochemically reactive materials to minimize such emissions through the use of the latest
available control techniques and operating practices in accordance with best current technology.
The use of the low-pressure flare to combust volatile organic materials emitted from the F-T
catalyst regeneration and other process vents is determined to be the best current technology.

3.1.4 Control of Carbon Monoxide Emissions from Stationary Sources (3745-21-08)

This regulation applies to carbon monoxide emissions from grey iron cupola, blast furnace, basic
oxygen steel furnaces, or the waste gas stream from catalyst regeneration of petroleum cracking
systems, petroleum fluid cokers, or other petroleum processes. Because processes in this module
have been determined to be subject to Federal regulations applicable to petroleum refineries, this
rule is applicable to the process heaters in Module 6. According to Section (E) of this regulation,
installation of new sources that will emit carbon monoxide from a petroleum process are
prohibited unless the waste gas stream is burned at 1,300 °F for 0.3 seconds or greater in a
direct-flame afterburner or boiler equipped with an indicating pyrometer positioned at the
operator’s eye level. Compliance with this regulation will be achieved through operation of the
proposed catalytic oxidation system for the large and medium process heaters.

3.1.5 Permits to Install New Sources (3745-31)

Fischer-Tropsch and Product Upgrade process heaters will generate criteria pollutants from the
incomplete combustion of tailgas. The emission units from the process heaters are part of a
major stationary source. Because the major stationary source is located within an attainment
area for all criteria pollutants, according to 3745-31-12(A), each emissions unit is subject to a
BACT. The BACT analysis for these emission units is provided in Section 4.0. In accordance
with 3745-31-05(A)(3), sources are also required to employ best available technology (BAT).
Because all sources and pollutants are addressed in the BACT analysis, BAT is assumed to have
been achieved for affected emission units.

3.2 Federal Regulations
3.2.1 Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for
which Construction, Reconstruction, or Modification Commenced After November 7,

2006 (40 CFR 60 Subpart GGGa)

Portions of the ORCF facility are engaged in producing distillate fuel oils and other products
through the distillation, cracking, and reforming of syngas. Therefore, portions of the facility
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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade

will be subject to Subpart GGGa. The Product Upgrade process components shall be monitored
for leaks and repair according to the requirements of §60.592a.

3.2.2 Standards of Performance for Petroleum Refineries for which Construction,
Reconstruction, or Modification Commenced Afier May 14. 2007 (40 CFR 60 Subpart Ja)

The three medium and one large process heaters associated with the Product Upgrade process
will be petroleum refinery fuel gas combustion devices and therefore must comply with the
emission limitations and requirements of this subpart including specified performance
evaluations, test methods, and procedures. The standards for sulfur oxides in §60.102a(g) of this
subpart require that either:

» the fuel gas bumed in the affected heaters not contain hydrogen sulfide (H,S) in excess of
162 ppmv (3-hour rolling average) and 60 ppmv daily (365-day rolling average) or,

» the SO; concentration in the discharge not exceed 20 ppmv (dry basis at 0% excess air)
for a 3-hour rolling average and in excess of 8 ppmyv (dry basis at 0% excess air) daily
for a 365-day rolling average.

The combustion in a flare of process upset gases or fuel gas that is released to the flare as a result
of relief valve leakage or other emergency malfunctions is exempt from this subpart. Although
the low pressure flare is discussed in this module, it is not part of the petroleum refining process
(it is part of the F-T catalyst regeneration emission unit) so it is not subject to the requirements of
this NSPS.

The affected heaters shall be operated in accordance with good air pollution control practice to
minimize emissions, as required by 40 CFR 60.11(d). In addition, 40 CFR 60.102a(g)(2) limits
the NOy emissions from process heaters that have a rated capacity greater than 40 MMBtw/hr.
Therefore, NO, emissions from the 154 MMBtu/hr Fractionator Heater may not exceed 40 ppmv
(dry basis corrected to 0% excess air) on a 24-hour rolling average basis.

3.2.3 National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries
(40 CFR 63, Subpart CC)

The following affected sources are subject to Subpart CC when they are associated with
petroleum refining process units as defined in 40 CFR 63.641. Section 63.641 defines a process
unit as:

“the equipment assembled and connected by pipes or ducts to process raw
and/or intermediate materials and to manufacture an intended product. A
process unit includes any associated storage vessels. For the purpose of this
subpart, process unit includes, but is not limited to, chemical manufacturing
process units and petroleum refining process units.”
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For purposes of this regulatory assessment, the process unit includes equipment starting with the
Fractionator Heater and ending at the product storage tanks, as described in this Module of the
PTI Application.

Group 1 Miscellaneous Process Vents: Group 1 miscellaneous process vents have a total
organic HAP concentration greater than or equal to 20 ppmv with total VOC emissions greater
than or equal to 6.8 kg/day (for new sources) at the outlet of the final recovery device, if any, and
prior to the control device and prior to discharge to the atmosphere. Certain exclusions also
apply, per 63.641. To the extent that Group 1 miscellaneous process vents are present at ORCF,
the following citations will apply:

CITATION GENERAL REQUIREMENTS
63.643(a)(1) Reduce emissions of organic HAP using a compliant flare.
ORCF has made provisions for use of a low-pressure flare
to reduce organic HAP emissions.

63.644(a)(2) Monitoring provisions shall be provided to continuously
detect the presence of a pilot flame in the low-pressure flare.
63.645 Test methods and procedures (incorporates the SOCMI

Subpart G requirements, 40 CFR 63.116(a), by reference.)

Storage Vessels Associated with Petroleum Refining Process Units: According to Subpart
CC, a “Group 1 storage vessel means a storage vessel at an existing source...” (see §63.641).
Because ORCEF is not an existing source, in accordance with §63.641, ORCF’s storage tanks will
be considered “Group 2 storage vessels.” The storage vessel provisions of Subpart CC apply to
Group 1 Storage Vessels only (see §63.646(a)). As stated in §63.640(n)(3), after the compliance
date (7/14/94), a Group 2 storage vessel that is part of a new source and is subject to the control
requirements in Subpart Kb (§60.112b), is required only to comply with that subpart.

Wastewater Streams and Treatment Operations Associated with Petroleum Refining
Process Units: 40 CFR 63.647, Wastewater Provisions, are applicable to Group 1 wastewater
streams. A Group 1 wastewater stream is defined in 40 CFR 641 as having a total annual
benzene loading > 10 Mg/yr with a flow rate > 0.02 lpm, a benzene concentration > 10 ppmw,
and that is not exempt from control under 40 CFR 61, Subpart FF (benzene waste operations).
According to the draft NPDES permit for this facility (OEPA Permit No. 31G00097*AD), there
1s one wastewater stream (Internal Monitoring Station 605) that contains a discharge limitation
for benzene. The maximum discharge limit is 134 pg/l (0.134 ppm). This is significantly lower
than the 10 ppm threshold for Subpart CC applicability. Consequently, ORCF does not believe
that it will be subject to Subpart CC wastewater stream requirements,

Equipment Leaks: 40 CFR 63.648 Equipment leak standards are applicable to equipment leaks
from petroleum refinery process units. An equipment leak is defined in 40 CFR 63.641 as:
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“emissions of organic hazardous air pollutants from a pump, compressor,
pressure relief device, sampling connection system, open-ended valve or line,
valve, or instrumentation system “in organic hazardous air pollutant service” as
defined in this section. Vents from wastewater collection and conveyance
systems (including, but not limited to wastewater drains, sewer vents, and sump
drains), tank mixers, and sample valves on storage tanks are not equipment
leaks.”

In organic hazardous air pollutant service means:

“that a piece of equipment either contains or contacts a fluid (liquid or gas) that
is at least 5 percent by weight of total organic HAP's as determined according to
the provisions of §63.180(d) of subpart H of this part and table 1 of this subpart.
The provisions of §63.180(d) of subpart H also specify how to determine that a
piece of equipment is not in organic HAP service.”

Section 63.648 of Subpart CC states that new sources subject to the equipment leak standards
shall comply with Subpart H — National Emission Standards for Organic Hazardous Air
Pollutants for Equipment Leaks (40 CFR 63.160). The following Subpart H citations apply.

CITATION GENERAL REQUIREMENTS
63.162 Standards: General
63.163 Standards: Pumps in light liquid service.
63.164 Standards: Compressors
63.165 Standards: Pressure relief devices in gas/vapor service
63.166 Standards: Sampling connection systems
63.167 Standards: Open-ended valves or lines
63.168 Standards: Valves in gas/vapor service and in light liquid service
63.169 Standards: Pumps, valves, connectors, and agitators in heavy liquid service;
instrumentation systems; and pressure relief devices in liquid service
63.170 Standards: Surge control vessels and bottoms receivers
63.171 Standards: Delay of repair
63.172 Standards: Closed-vent systems and control devices
63.173 Standards: Agitators in gas/vapor service and in light liquid service
63.174 Standards: Connectors in gas/vapor service and in light liquid service
63.175 Quality improvement program for valves
63.176 Quality improvement program for pumps
63.180 Test methods and procedures
63.181 Recordkeeping requirements
63.182 Reporting requirements
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3.2.3 Chemical Accident Prevention Provisions (40 CFR 68 Subpart G - Risk Management
Plan)

The SCR to be implemented for the process heaters will employ ammonia to control NO,
emissions. The quantity of ammonia stored for the SCR system is expected to exceed the storage
threshold for applicability of this rule (10,000 pounds). Therefore, ORCF will develop a Risk
Management Plant (RMP) that includes accidental release prevention and emergency response
policies and program; regulated substances handled; general accidental release prevention
program; chemical-specific prevention steps; and measures to be implemented to ensure safety.
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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade
4.0 BACT ANALYSIS

As discussed in Section 2.0, the Fischer-Tropsch and Product Upgrade processes will generate
air emissions from three process activities: fuel combustion in process heaters; venting of F-T
catalyst regeneration exhaust and other process vents to a low pressure flare; and fugitive
emissions of VOC from leaking valves, flanges, pumps, and compressors. The BACT analyses
for all nine process heaters are presented together in Sections 4.1 through 4.5. The heaters
include five units with ratings of 4 MMBtw/hr (referred to here are “small units”), three “medium
units” with rating of 20, 21, and 24 MMBtu/hr and one “large unit” with a rating of 154
MMBtwhr. The small units will all operate under natural draft and will each vent to a dedicated
stack. The medium and large units will operate via forced (mechanical) draft and will be ducted
to a common stack.

Section 4.6 presents the BACT analysis for VOC emissions from the low pressure flare. The
BACT analysis for VOC emissions from equipment Jeaks is presented in Section 4.7.

4.1 Process Heaters — Particulate Matter

The nine process heaters associated with the Fischer-Tropsch and Product Upgrade operations
will be sources of particulate emissions (PE). The process heaters are not primary sources of
particulates because they will burn clean tailgas or natural gas. The particulates in the exhaust
will consist of residual inerts that have passed through the upstream cleanup processes. This
section presents the BACT analysis for PE from those sources. The following table provides
technical details regarding the proposed ORCF process heaters.

Table 4.1 Summary of ORCF Process Heaters

Mechanical or Heat Input BACT
Natural Draft Rating Analysis
Description (MMBtu/hr) Reference
F-T Fractionator Fired Heater 154.0 Large
Hydrocracker Feed Hydrogen Heater 20.0
Hydrocracker Feed Oil Heater Mechanical 21.0 Medi
- . - edium
Production Fractionation Feed
Heater 24.0
Nitrogen Heater
Hot Oil Heater
Hydrogen Stripping Heater Natural 4.0 Small
Oxidation Gas Heater
Reduction Gas Heater
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4.1.1 Available Control Technologies — Particulate Matter

Separate reviews of the RACT, BACT, LAER Clearinghouse (RBLC) database were conducted
for Process 12.300 “Gaseous Fuel & Gaseous Fuel Mixtures (>100 MMBtuw/h & <250
MMBfw/h)” and for Process 13.300 “Gaseous Fuel & Gaseous Fuel Mixtures (<100 MMBtwh).
The following particulate control technologies were identified:

¢ Clean fuel use and good combustion practices
» No reasonable controls

In addition to use of clean fuels as a particulate emissions control, add-on technologies such as
fabric fume collectors and scrubbers could be applied. However, these add-on technologies have
limitations when applied to clean combustion gases. These limitations are discussed below.

Fabric fume collectors are generally designed to capture and remove high concentration
particulate streams. Fabric design generally limits the inlet air temperatures to a maximum level
of approximately 500 °F (significantly lower than the expected 650 to 775 °F exhaust
temperature range from these process heaters). Removal efficiencies for particulates are
generally close to 99% with outlet loadings less than or equal to 0.005 gr/dscf.

Wet scrubbers are generally designed to capture and remove high concentration particulate
streams. Wet scrubbers are generally designed to operate at temperatures greater than those of
fabric fume collectors. Removal efficiencies for particulates are generally close to 99% with
outlet loadings of less than or equal to 0.01 gr/dscf.

4.1.2 Technically Infeasible Options — Particulate Matter
Fabric fume collectors and wet scrubbers, while technically feasible if design modifications are
performed, are not necessary based on the expected concentrations of particulates after the gas

stream. Table 4.1.2 presents the PE emission rates, expected flow rates, and outlet grain loading
of particulate from the process heaters.

Table 4.1.2 Summary of Process Heater Particulate Emissions

Source Emission Rate Flow Rate Grain Loading
tpy Lb/hr Grains/min (scfin) {gr/dsci)
Small Units (4 MMBtwhr) 0.4 0.091 10.65 2,213 0.0044
Medium Unit (20 MMBtw/hr) 2.0 (.456 53.3 11,620 0.0046
Medium Unit (21 MMBtw/hr) 1.9 0.433 50.6 11,067 0.0046
Medium Unit (24 MMBt/hr) 2.3 0.525 50.6 13,280 0.0046
Large Unit (154 MMBtu/hr) 14.5 3.31 386 85,212 0.0045

The outlet grain loadings are less than the 0.005 established as BACT performance criteria for
baghouse units. These numbers are easily achieved given the design criteria and combustion
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practices established for these process heaters even without the use of add-on controls.
However, add-on controls cannot be eliminated as being technically infeasible except for the
small process heaters which will not be equipped with mechanical draft systems. Fume
collectors and wet scrubbers have been advanced for BACT review for the medium and large
process heaters only.

4.1.3 Technology Ranking — Particulate Matter

Table 4.1.3 Estimated PE Control Technology Efficiencies for Process Heaters

Technology Estimated Control Basis
Efficiency (%)
Fabric Fume Collector >99 EPA-452/F-03-026
Wet Scrubber 50 to 95% EPA-452/F-03-015
Use of only clean fuels and good combustion practices No Data NA

4.1.4 Evaluate Most Effective Controls — Particulate Matter

Controlling particulate emissions from these process heaters with a baghouse, beyond the levels
established for other PE sources as BACT, would require installation of some type of cooling
system, probably a dilution air damper to introduce cooler ambient air into the stream to reduce
temperatures of the gas such that the 500 °F criteria could be achieved. The dilution air required
to cool the gas to 500 °F would be approximately 43% of the inlet volumes.

Assuming the total volume of air to be handled by the baghouse is 143% of the design draft
volumes, the costs for this add-on control can be determined. The following costs have been
evaluated based upon the large process heater. The total air volume to be processed, including
dilution air would be 121,853 scfm (i.e., 85,212 x 1.43). Using the cost model information
provided in the USEPA Air Pollution Control Technology Fact Sheet (EPA 452/F-03-026),
capital costs for a reverse-air baghouse would range from $9 to $85/scfim. The costs for this
alternative are based on a capital cost for the baghouse equipment of $25/scfm and the capital
cost factors for fabric filters provided by the US EPA (Table 1.9 from Chapter 6 EPA/452/B-02-
01). Accordingly, the total capital investment for this type of device would be approximately
$6,500,000.

Indirect capital costs would include engineering and supervision, construction and field
expenses, start-up and performance tests, and contingencies. For purposes of this analysis they
are assumed to be included in the total capital investment estimated above. The capital recovery
cost, therefore, would be the product of the investment ($6,500,000) and the capital recovery
factor (CRF).
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The CRF is calculated according to the following equation:

CRF=[i(1+1)"]/[(1+i)"-1]
where:

CRF= capital recovery factor
i = interest rate (assumed at 7 percent)
n = equipment life (assumed 10 years for the equipment)

According to this equation, the CRF is 0.1424 and the resulting annual capital recovery cost
would be about $925,600 (i.e., 0.1424 x $6,500,000).

In addition to the direct and indirect capital costs, there would be direct annual costs associated
with operating the baghouse. These costs would include operating labor, maintenance labor,
materials, utilities, replacement parts, and disposal. Detailed annual operating costs have not
been included in this analysis.

Assuming that 99.9% of the particulate emissions from the process heaters could be removed
with the baghouse, the cost per ton of pollutants removed would be :

$925,000/ 14.5 tons = $63,793 per ton

As this analysis indicates, control of PE emissions from the process heaters is not cost-effective.
The same conclusion is reached for the medium process heaters based on the lower PE levels that
would be controlled.

Similarly, using the cost model information provided in the USEPA Air Pollution Control
Technology Fact Sheet for wet scrubbers (EPA 452/F-03-015), capital costs would range from
$11 to $55/scfin. For the large process heater, the capital cost would be about $2.8 million based
on the mid-range value. Based on the CRF of 0.1424, the annual capital recovery cost would be
about $400,000. Adding to that the estimated operating and maintenance costs (about $2.7
million), the annualized cost would be approximately $3.1 million. Even assuming that 95% of
the particulate emissions from the process heater could be removed with a wet scrubber, the cost
per ton of particulate removed would be:

$3,100,000/ 14.5 tons = $213,793 per ton
As in the baghouse analysis, the same conclusion is reached for the medium process heaters.

This analysis therefore concludes that add-on control technologies for control of particulate
matter from the process heaters are not cost-effective.
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4.1.5 Proposed BACT Limits and Control Options — Particulate Matter

Based on the cost-effectiveness evaluation presented above, it is determined that BACT for
particulate control from the process heaters is to use clean fuels and good combustion practices.
The proposed BACT limits for the process heaters are based on the AP-42 emission factors for
particulate matter from combustion of natural gas, as adjusted from the lower heating value of
tailgas (487.5 Btw/scf), as shown below. The proposed limits reflect the expectation that
exhausts from the medium and large process heaters will be combined to enable cost-effective
control of NO, emissions.

¢ Proposed PE Limit - Medium and Large Process Heaters: 0.005 gr/dscf
e Proposed PE Limit - Small Process Heaters: 0.005 gr/dscf

4.2 Module 6 - Process Heaters — Carbon Monoxide

The only sources of carbon monoxide (CO) emissions from Fischer-Tropsch and Product
Upgrade are the nine process heaters. This section presents the BACT analysis for CO emissions
from those sources.

4.2.1 Available Control Technologies — Carbon Monoxide

CO emissions are due to incomplete combustion that typically results from inadequate air and
fuel mixing, a lack of available oxygen, or low temperatures in the combustion zone. Fuel
quality and good combustion practices can limit CO emissions. The RBLC database contains the
following BACT determinations for CO:

¢ Good combustion practices
* Good design, operation, and engineering practices
e Clean fuels

Additional technologies that have been identified include:

»  EMx™ (formerly SCONOx™)
¢ (Catalytic Oxidation

4.2.2 Technically Infeasible Options — Carbon Monoxide
None of the add-on control technologies are technically feasible for the small process heaters

because they will not be equipped with mechanical draft systems. The following discussion
applies to the medium and large process heaters.
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EMx™ (formerly SCONQOxT™™)

EMx™ - a proprietary catalytic oxidation and adsorption technology that uses a single catalyst
for the control of NOy, CO, and VOC emissions. Unlike SCR, the EMx™ system does not use
ammonia. Instead, the EMx™ system uses a coated catalyst to oxidize carbon monoxide (CO) to
carbon dioxide {CO;) and water. The EMx™ system can operate effectively at temperatures
ranging from 280 to 750 °F but is sensitive to trace amounts of sulfur in the exhaust. EMx™ is
technically feasible for this application because the operating temperature is within the exhaust
ranges for the process heaters and the exhaust gas will not contain quantities of residual sulfur
that would adversely affect performance. However, EMx™ has not been demonstrated on
process heaters. The largest known application is on a 43-MW combined cycle plant. Technical
problems associated with operation in conjunction with process heaters are unknown. Additional
concerns with EMx™ control technology include process complexity (multiple catalytic
oxidation/absorption/regeneration systems), reliance on only one supplier, and the relatively brief
operating history of the technology. Based on these considerations, EMx™ technology is
determined to be technologically infeasible for the ORCF process heaters.

4.2.3 Technology Ranking — Carbon Monoxide

Table 4.2.3 Estimated CO Control Technology Efficiencies for Process Heaters

Technology Estimated Basis
Control
Efficiency (%)
Oxidation Catalyst (medium and large units only) 02.5 (90-95) EPA/452/B-02-001
Ch. 2
Good Design, Operation, Engineering, & No Data NA
Combustion Practices

4.2.4 Evaluate Most Effective Controls — Carbon Monoxide

Large and Medium Process Heaters

Catalytic Oxidation

Catalytic oxidation is a post-combustion technology that uses a catalyst to oxidize CO into CO,
or H,O. The technology has most commonly been applied to natural gas fired combustion
turbines. Catalytic oxidizers are vulnerable to chemicals and/or particulate matter that masks or
fouls the surface of the catalyst. However, at ORCF the potential for fouling of the catalyst by
particulate and other materials in the exhaust gas will be minimal because clean gas will be used.
Catalytic oxidation allows reactions to occur at temperatures in the 300 to 900 °F range that
absent a catalyst would require much greater temperatures to drive the reactions. The exhaust
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from the process heaters at ORCF will be in the 600 to 800 °F range. This allows catalytic
oxidation to be technically feasible.

Since these four process heaters will already be ducted together to a single SCR to control NOy
emissions (as discussed in the Section 4.3.4 of this analysis) a single catalytic oxidizer can be
installed to control their cumulative CO emissions.

Using the cost model information provided in the USEPA Air Pollution Control Technology Fact
Sheet for catalytic incineration (EPA-452/F-03-018), capital costs would range from $22 to
$90/scfim. For the combined flow of the four process heaters (one large and three medium:
121,179 scfm), the capital cost is estimated to be $6.79 million based on the mid-range cost.
Based on the CRF of 0.1424, the annual capital recovery cost would be about $966,330. Adding
to that the estimated operating and maintenance costs (about $1.76 million), the annualized cost
would be approximately $2.72 million. Assuming a control efficiency of 92.5% for the four
process heaters, the cost per ton of CO removed would be:

$2,720,000/210.25 tons = $12,937 per ton
Based on the outcome of this analysis, ORCF concludes that use of an oxidation catalyst would
not be a cost-effective control technology for carbon monoxide control from the four combined

process heaters.

Small Process Heaters

Good combustion practices, good design, operation, and engineering practices, and use of clean
fuels are the only feasible control strategies and they have historically been selected as BACT for
CO emissions from small process heaters.

4.2.5 Proposed BACT Limits and Control Options — Carbon Monoxide

Use of good combustion practices, good design, operation, and engineering practices, and use of
clean fuels have been selected as BACT for potential CO emissions from the proposed process
heaters. The proposed BACT limit for CO emissions from process heaters shown below is based
on the proposed hourly emission rate divided by the heat input of each unit. Because burner
vendors have not been selected at this time, performance guarantees are not available. Upon
conclusion of the FEED study, ORCF will revisit this proposed BACT limit and incorporate
updated information into the permit application documents.

e Proposed CO Limit - Process Heaters: 0.24 1v/MMBtu
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4.3 Module 6 - Process Heaters ~Nitrogen Oxide

The only sources of nitrogen oxides (NO,) emissions from Fischer-Tropsch and Product Upgrade
are the nine process heaters. This section presents the BACT analysis for NO, emissions from
those sources.

4.3.1 Available Control Technologies — Nitrogen Oxide

The criteria pollutant NO, is primarily formed in combustion processes in two ways:

1) the reaction of elemental nitrogen and oxygen in the combustion air within the high
temperature environment of the combustor (thermal NOy), and 2) the oxidation of nitrogen
contained in the fuel (fuel NO,). The RBLC database contains the following BACT
determinations for NO, from combustion processes similar to the process heaters:

Low-NO, burners (LNB)

Ultra Low-NOy burners (ULNB)
Selective catalytic reduction (SCR)
Flue gas recirculation (FGR)

Good Combustion Practices (GCP)

The following technologies or combinations of technologies have also been used to control NOy
from combustion sources:

Selective non-catalytic reduction (SNCR)
Non-selective catalytic reduction (NSCR)
EMx™ (formerly SCONOx™)

ULNB with SCR

LNB with SCR

LNB with SNCR

4.3.2 Technically Infeasible Options — Nitrogen Oxide

Selective Non-Catalvtic Reduction

Selective non-catalytic reduction is a post-combustion NO, control technology that uses
ammonia or urea to react with NO, to form nitrogen and water. As the name implies, a catalyst
is not needed. The technology requires that the reagent and the exhaust gas are uniformly mixed
within a narrow temperature range (1,600 to 2,100 °F). No examples have been found where
SNCR has been applied to small thermal dryers or process heaters. Because the process heaters
will generate a gas stream that exits the low pressure flare between 650 and 775 °F, additional
heat input would be required to increase the flue gas temperature to the required operating range.
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That increase in temperature would in turn produce additional NO, emissions. SCNR is
therefore considered to be technically infeasible for control of NO, from the process heaters.

Non-Selective Catalvtic Reduction

Non-selective catalytic reduction (NSCR) uses a catalyst without injected reagents to reduce NO,
emissions in an exhaust gas stream. NSCR is typically used in automobile exhaust and rich-burmn
stationary internal combustion engines. NSCR uses a platinum/rhodium catalyst and is only
effective in a stoichiometric or fuel-rich environment where the combustion gas is nearly
depleted of oxygen. This type of environment does not exist in the exhaust from the process
heaters therefore NSCR is not technologically feasible for this application.

EMx™ (formerly SCONOxT™)

EMx™ - a proprietary catalytic oxidation and adsorption technology that uses a single catalyst
for the control of NO,, CO, and VOC emissions. Unlike SCR, the EMx™ system does not use
ammonia. Instead, the EMx™ system uses a coated catalyst to oxidize nitrogen oxide (NO) to
nitrogen dioxide (NO;) and to adsorb NO, onto the coating on the catalyst, As discussed in
Section 4.2.2, the EMx™ gystem has been determined to be technologically infeasible for the
ORCEF process heaters.

Selective Catalytic Reduction

Selective catalytic reduction is a post-combustion NO, control technology that uses ammonia or
urea to react with NOy to form nitrogen and water. As the name implies, a catalyst is needed.
The technology requires that the reagent and the exhaust gas are uniformly mixed within a
temperature range of 300 to 900 °F, Because the process heaters will generate a gas stream that
exits the low pressure flare between 650 and 775 °F, no additional heat input would be required
to increase the flue gas temperature to the required operating range. SCR is only feasible for
mechanical draft controlled process heaters. Natural draft has been selected as a design feature
of these five process heaters. SCR is therefore considered to be technically infeasible for control
of NOy from the 4AMMBtu/hr natural draft process heaters.

Low & Ultra Low-NQ, Burners

LNB technology is designed for burners with a minimum capacity of 10 MMBtwhr. It is
therefore considered to be technically infeasible for the small process heaters.

4.3.3 Technology Ranking — Nitrogen Oxide

Technically feasible NOy control options for the process heaters are ranked here according to
expected potential emission reductions.
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Table 4.3.3 Estimated NO, Control Technology Efficiencies for Process Heaters

Technology Estimated Control Basis
Efficiency (%)
Ultra LNB with SCR 95 Based on combination of control
efficiencies: 75% LNB + 80% SCR

LNB with SCR 83 EPA-452/F-03-032, 11/99
SCR 80 (70-90) EPA-452/F-03-032, 7/03
ULNB 75 EPA-452/F-(03-032, 11/99
ILNB and FGR 55 EPA-452/F-03-032, 11/99
LNB 50 EPA-452/F-03-032, 11/99
FGR* 10 Derived from LNB + FGR
Good Combustion Practices ND NA

* FGR requires mechanical draft and is not a stand-alone technology; it is typically combined with LNBs.
4.3.4 Evaluate Most Effective Controls — Nitrogen Oxide

Medium and Large Process Heaters

Mechanical draft has been selected as a design feature of these four process heaters. Therefore
SCR is an available control technology. Cost evaluations presented in Attachment 6C indicate
that SCR is cost-effective for the large process heater alone but is not for the medivm-sized
process heaters alone. However, it has been determined that if all four units (one large and three
medivm) are ducted together, a single SCR would be cost-effective. As shown in Table 4.3.4,
the cost effectiveness of the highest ranked technology, ultra low-NOy bumners and ducting to a
single SCR, has also been shown to be cost effective. Therefore ducting of the three medium
process heaters and the large process heater to a single SCR has been selected as BACT.

Table 4.3.4 Cost Effectiveness of NO, Control Technologies for Process Heaters

Technology Estimated Cost Effectiveness for Different Sized Heaters
{US Dollars per ton NO, controlled)
154 24 MMBtwhr 21 MMBw/hr | 20 MMBtw/hr
MMBuw/hr

TUJLNB + Ducting to single SCR $4,454

ULNB + Individual SCRs 34,515 $7,140 $7.429 $7,534
LNB + SCR $4,872 $7,675 $7,983 $8.094
Individual SCRs $1,909 $7,833 $8,140 $8,245
Ducting to single SCR $2,200

ULNB $3,683 5688 $728 $747
ULNB + FGR $3,640 $1,572 31,675 $1,718
LNB + FGR £5,291 $2,235 $2,377 $2,436
LNB $5,521 5975 $1,026 $1,052
FGR* 51,499 $7.418 37,945 38,138
GCP NA NA NA NA

* FGR requires mechanical draft and is not a stand-alone technology; it is typically combined with LNBs,
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4.3.5 Proposed BACT Limits and Control Options — Nitrogen Dioxide

Medium and Large Process Heaters

While emission estimates have indicated NOy, emission limits will be reported in terms of the
regulated air pollutant, NO,. The proposed BACT limit for NO; emissions from the combined
medium and large process heater stack is shown below. Because burner and SCR vendors have
not been selected at this time, performance guarantees are not available. Upon conclusion of the
FEED study, ORCF will revisit this proposed BACT limit and incorporate updated information
into the permit application documents.

¢ Proposed NO, Limit - Medium and Large Process Heaters: 0.08 1b/MMBtu

The proposed BACT limit is based on the proposed hourly emission rate of the four process
heaters combined (16.8 Ib/hr) divided by the heat input of the combined units (219 MMBtwhr).

Small Process Heaters

Good combustion practices has been selected as BACT for these process heaters as this
represents the most effective control technology identified. The proposed BACT limit is based
on the proposed hourly emission rate (1.12 lb/hr) divided by the heat input of the combined units
(4 MMBtwhr).

o Proposed NO; Limit - Small Process Heaters: 0.28 lb/MMBtu
4.4 Module 6 - Process Heaters — Volatile Organic Compounds (VOC)
Volatile Organic Compound (VOC) emissions are due to incomplete combustion that typically
results from inadequate air and fuel mixing, a lack of available oxygen, or low temperatures in
the combustion zone. Fuel quality and good combustion practices can limit VOC emissions.

4.4.1 Available Control Technologies — VOC

The RBLC database contains the following BACT determinations for VOC from combustion
processes similar to the process heaters:

Good combustion practices

Good design, operation, and engineering practices
Clean fuels

Catalytic Oxidation

In addition, EMx™ (formerly SCONOx™) has been applied to the control of VOC emissions
from combustion sources.
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4.4.2 Technically Infeasible Options - Volatile Organic Compounds (VOC)

Add-on control technologies, such as catalytic oxidation, are technically infeasible for the small
process heaters because they will not be equipped with mechanical draft systems. As discussed
in Section 4.2.2, EMx™ has been determined to be technically infeasible for the ORCF process
heaters,

4.4.3 Technology Ranking — Volatile Organic Compounds (VOC)

Table 4.4.3 Estimated CO Control Technology Efficiencies for Process Heaters

Technology Estimated Control Basis
Efficiency (%)
Oxidation Catalyst 92.5 (90-95) EPA/452/B-02-001
Ch. 2
Good Design, Operation, Engineering, & ND NA
Combustion Practices

4.4.4 Evaluate Most Effective Controls — VOC

Catalytic oxidation is a post-combustion confrol that uses a catalyst to oxidize VOC into
primarily CO; and H,O. Further discussion of this technology is provided in Section 4.2.4. Use
of an oxidation catalyst was determined to be not cost-effective for control of CO emissions.
Use of the same technology for control of VOC emissions would therefore not be cost-effective
either because fewer tons of VOC would be controlled. Consequently, good combustion
practices, good design, operation, and engineering practices, and use of clean fuels have been
selected as BACT for VOC emissions from the process heaters.

4.4.5 Proposed BACT Limits and Control Options - VOC
Good combustion practices has been selected as BACT for these process heaters as this
represents the most effective control technology identified. The proposed BACT limit is based
on the proposed hourly emission rate divided by the heat input of the respective units.

e Proposed VOC Limit - Process Heaters: 0.02 lb/MMBtu
4.5  Module 6 - Process Heaters — Sulfur Dioxide

Fuel gas burned in the process heaters will be a source of sulfur dioxide (SO,) emissions. This
section presents the BACT analysis for SO, emissions from that source.
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4.5.1 Available Control Technologies — Sulfur Dioxide

Sulfur dioxide (SO;) emissions are due to combustion of sulfur present in fuel. The control of
SO, emissions is most directly related to using low sulfur fuel. The RBLC database contains the
following BACT determinations for SO;:

Various fuel sulfur limits (%6)
Clean Fuels (Low Sulfur Fuels)
Natural Gas

Good combustion practice

4.5.2 Technically Infeasible Options — Sulfur Dioxide

All of the above-listed technologies are feasible for control of SO; emissions from the process
heaters.

4.5.3 Technology Ranking — Sulfur Dioxide

Good combustion practices including good design of the process heaters and proper maintenance
are determined to be the only feasible technologies for control of sulfur dioxide emissions from
the process heaters.

4.5.4 Evaluate Most Effective Controls — Sulfur Dioxide

A combination of good design, good combustion practices, and proper maintenance is selected as
BACT for SO; emissions from the process heaters.

4.5.5 Proposed BACT Limits and Control Options — Sulfur Dioxide

The use of good design and good combustion practices has been selected as BACT for potential
SO, emissions from the process heaters.

Medium and Large Process Heaters

The proposed BACT limit for SO, emissions from the combined medium and large process
heater stack is shown below. Because bumner vendors have not been selected at this time,
performance guarantees are not available. Upon conclusion of the FEED study, ORCF will
revisit this proposed BACT limit and incorporate updated information into the permit application
documents.

e Proposed SO; Limit - Medium and Large Process Heaters: 0.002 1b/MMBtu
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The proposed BACT limit is based on the proposed hourly emission rate of the four process
heaters combined (0.37 1b/hr) divided by the heat input of the combined units (219 MMBtuw/hr).

Small Process Heaters

Good combustion practices have been selected as BACT for these process heaters as this
represents the most effective control technology identified. The proposed BACT limit is based
on the proposed hourly emission rate (0.0069 Ib/hr) divided by the heat input of the combined
units (4 MMBtwhr).

® Proposed VOC Limit - Small Process Heaters: 0.002 1b/MMBtu
4.6 Low-Pressure Flare — VOC

The second group of air emission sources from this module are various vents associated with the
regeneration of the F-T catalyst. Gases produced during the regeneration process will contain
volatile organic compounds (VOCs). A low-pressure flare will be used to destroy these VOC
emissions prior to being vented to the atmosphere. This section presents the BACT analysis for
VOC emissions from the low-pressure flare.

4.6.1 Available Control Technologies — VOC

VOC emissions are due to incomplete combustion that typically results from inadequate air and
fuel mixing, a lack of available oxygen, or low temperatures in the combustion zone. Fuel
quality and good combustion practices can limit VOC emissions. A review of the RBLC
database for Process Type 19.3 — Flares, located BACT determinations for VOC as follow:

¢ Flare is VOC control (i.¢., the flare was indicated as BACT for the process)
e Good combustion practice
o Limited operation

4.6.2 Technically Infeasible Options — Volatile Organic Compounds

Limiting the operating hours of the flare is technically infeasible. The duration and frequency of
process vent discharges cannot be anticipated.

4.6.3 Technology Ranking — Volatile Organic Compounds
Good design and combustion practices are the only feasible control strategies that have been

identified. Good combustion practice has historically been selected as BACT for VOC
emissions from flares.
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4.6.4 Evaluate Most Effective Controls — Volatile Organic Compounds

A combination of good design and combustion practices is selected as BACT for VOC emissions
from the high pressure flare.

4.6.5 Proposed BACT Limits and Control Options — Volatile Organic Compounds

The use of good design and good combustion practices has been selected as BACT for potential
VOC emissions from the low-pressure flare. The proposed BACT limit is based on the proposed
hourly emission rate (0.033 lb/hr) divided by the heat input of the combined units (146
MMBtu/hr).

¢ Proposed VOC Limit — Low-Pressure Flare: 0.0002 1b/MMBtu
4.7 Low-Pressure Flare — Carbon Monoxide

The low pressure flare will be a source of carbon monoxide (CO) emissions. This section
presents the BACT analysis for CO emissions from that source.

4.7.1 Available Control Technologies — Carbon Monoxide

Carbon monoxide emissions are due to incomplete combustion that typically results from
inadequate air and fuel mixing, a lack of available oxygen, or low temperatures in the
combustion zone. Fuel quality and good combustion practices can limit CO emissions. A search
of RBLC for Process Type 19.3 - Flares, located several BACT determinations for carbon
monoxide, as listed below.

Limited operating hours

Follow requirements of 40 CFR 60.18

Good combustion practice

Good design and proper operating practices, comply with 40 CFR 60.18
Proper maintenance including monitoring for the presence of a flame

4.7.2  Technically Infeasible Options — Carbon Monoxide

Limiting the operating hours of the flare is technically infeasible. The duration and frequency of
process upsets and emergencies cannot be anticipated.

The requirements of 40 CFR 60.18 apply to control devices that are used to achieve compliance
with other applicable subparts of 40 CFR 60 and 61. While operation of the flare is not subject
to these guidelines, because prior BACT determinations have referenced them, they are
presented here:
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o Flares shall be designed for and operated with no visible emissions except for periods not
to exceed a total of 5 minutes during any 2 consecutive hours.

¢ Flares shall be operated with a flame present at all times

e An option is provided for adhering with a heat content specification (minimum 300
Btu/scf for steam- or air-assisted, 200 Btu/scf if nonassisted) and a maximum tip velocity
depending on the type of flare, or specific stack dimensions for nonassisted flares.

Because engineering details of the final flare design have not been developed at this time, the
feasibility of adherence to the 40 CFR 60.18 guidelines can not be determined.

4.7.3 Technology Ranking — Carbon Monoxide

Good design and combustion practices are the only feasible control strategies that have been
identified. Good combustion practice has historically been selected as BACT for CO emissions
from flares.

4.7.4 Evaluate Most Effective Controls — Carbon Monoxide

A combination of good design and combustion practices is selected as BACT for CO emissions
from the low pressure flare,

4.7.5 Proposed BACT Limits and Control Options — Carbon Monoxide

The use of good design and good combustion practices has been selected as BACT for potential
CO emissions from the low pressure flare. The proposed BACT limit of 0.17 1b/MMBtu is based
on the maximum hourly projected emissions (25.2 1b/hr) and the maximum flare heat input (146
MMBtu/hr)

4.8  Low-Pressure Flare — Nitrogen Oxides

The low pressure flare will be a source of nitrogen oxide (NOy) emissions. This section presents
the BACT analysis for NO, emissions from that source.

4.8.1 Available Control Technologies — Nitrogen Oxides

A search of RBLC for Process Type 19.3 - Flares, located several BACT determinations for
nitrogen oxides, as listed below.

Limited operating hours

Follow requirements of 40 CFR 60.18

Good combustion practice

Good design and proper operating practices, comply with 40 CFR 60.18
Proper maintenance including monitoring for the presence of a flame
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4.8.2 Technically Infeasible Options — Nitrogen Oxides

Limiting the operating hours of the flare is technically infeasible, The duration and frequency of
process upsets and emergencies cannot be anticipated.

The requirements of 40 CFR 60.18 apply to control devices that are used to achieve compliance
with other applicable subparts of 40 CFR 60 and 61, as discussed above in Section 4.2.2.
Because engineering details of the final flare design have not been developed at this time, the
feasibility of adherence to the 40 CFR 60.18 guidelines can not be determined.

4.8.3 Technology Ranking — Nitrogen Oxides

Good design and combustion practices are the only feasible control strategies that have been
identified. Good combustion practice has historically been selected as BACT for NO, emissions
from flares.

4.8.4 Evaluate Most Effective Controls — Nitrogen Oxides

A combination of good design and combustion practices is selected as BACT for NO, emissions
from the high pressure flare.

4.8.5 Proposed BACT Limits and Control Options ~ Nitrogen Oxides

The use of good design and good combustion practices has been selected as BACT for potential
NOx emissions from the low pressure flare. The proposed BACT limit of 0.21 Ib/MMBtu is
based on the maximum hourly projected emissions (30.0 1b/hr) and the maximum flare heat input
(146 MMBtu/hr).

4.9  Low-Pressure Flare — Particulate Matter

The low pressure flare will be a source of particulate matter emissions. This section presents the
BACT analysis for particulate matter emissions from the high pressure flare.

4.9.1 Available Control Technologies — Particulate Matter

A search of RBLC for Process Type 19.3 - Flares, located several BACT determinations for
particulate matter. In all cases, the BACT determinations referenced air assist with smokeless
design and operation.

4.9.2  Technically Infeasible Options — Particulate Matter

Smokeless design is technically feasible for particulate matter control from the low pressure
flare.
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4.9.3 Technology Ranking — Particulate Matter

Smokeless design is the only feasible control strategy that has been identified for particulate
matter emissions from the low pressure flare.

4.9.4 Evaluate Most Effective Controls — Particulate Matter

Smokeless design has been selected as BACT for control of particulate matter emissions from
the low pressure flare.

4.9.5 Proposed BACT Limits and Control Options — Particulate Matter

Smokeless design has been selected as BACT for potential particulate emissions from the high
pressure flare. The proposed BACT limit of 0.02 Ib/MMBtu is based on the projected emissions
(2.3 Ib/hr) and the maximum flare heat input (146 MMBtu/hr).

4.10 Low-Pressure Flare — Sulfur Dioxide

The low pressure flare will be a negligible source of sulfur dioxide (SO;) emissions. This
section presents the BACT analysis for SO; emissions from that source.

4.10.1 Available Control Technologies — Sulfur Dioxide

Sulfur dioxide (SO;) emissions are due to combustion of sulfur present in fuel. The control of
SO, emissions is most directly related to using low sulfur fuel. A review of the RBLC database
for Process Type 19.3 - Flares, located BACT determinations for SO; as follow:

Various fuel sulfur limits (%)

Follow requirements of 40 CFR 60.18

Good combustion practice

Good design and proper operating practices, comply with 40 CFR 60.18
Proper maintenance including monitoring for the presence of a flame

4.10.2 Technically Infeasible Options — Sulfur Dioxide

It is technically infeasible to limit the sulfur content of gases vented to the high pressure flare to
a specific sulfur percentage. However, the gases vented to the low pressure flare are not
expected to contain sulfur compounds because the primary gas stream will be associated with
regeneration of F-T catalyst beds which will contain negligible concentrations of sulfur
compounds. As such, emission estimates for this process have been based on combustion of
natural gas which has inherently low concentrations of sulfur compounds.
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As discussed above, because engineering details of the final flare design have not been
developed at this time, the feasibility of adherence to the 40 CFR 60.18 guidelines can not be
determined.

4.10.3 Technology Ranking — Sulfur Dioxide

Good combustion practices including good design of the flare and proper maintenance are
determined to be the only feasible technologies for control of sulfur dioxide emissions from the
low pressure flare.

4.10.4 Evaluate Most Effective Controls - Sulfur Dioxide

A combination of good design, good combustion practices, and proper maintenance is selected as
BACT for SO; emissions from the low pressure flare.

4.10.5 Proposed BACT Limits and Control Options — Sulfur Dioxide

The use of good design and good combustion practices has been selected as BACT for potential
SO, emissions from the low pressure flare. The proposed BACT limit of 0.001 1b/MMBtu is
based on the maximum hourly projected emissions (0.2 Ib/hr) and the maximum flare heat input
(146 MMBtu/hr).

4.11 Equipment Leaks and Fugitives - Volatile Organic Compounds (VOC)

The final group of emission sources associated with this module is the collection of numerous
valves, flanges, pumps, compressors, and other components that will be in contact with gaseous
or light liquid service and may be subject to leaks.

4.11.1 Available Control Technologies — VOC

A review of the past 10 years of RBLC determinations located the following control technologies
associated with BACT or other case-by-case determinations:

e Leakless/Sealless Components
¢ Leak Detection and Repair (LDAR) Program

4.11.2 Technically Infeasible Options — VOC

Both of the above-listed technologies are feasible for control of fugitive VOC emissions from
pumps, valves, and compressors used in the Fischer-Tropsch and Product Upgrade processes.
However, leakless technologies are not technically feasible for threaded or bolted flanges.
Welded or soldered flanges, while effectively leakless, would present operational complications
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that are considered to be technically infeasible. Therefore, leakless flanges will not be advanced
for further evaluation.

4.11.3 Technology Ranking — VOC

Table 4.11.3 Estimated VOC Control Technology Efficiencies for Equipment Leaks

Technology Estimated Control Basis
Efficiency (%)
Leakless/Sealless Components >99 EPA 453/R-95-017, November
1995, Table 5-1
LDAR (Valves — light liquid) 76* EPA 453/R-95-017, November
LDAR (Pumps — light liquid) 68* 1995, Table 5-3

*Monthly monitoring - 10,000 ppmv leak definition
4.11.4 Evaluate Most Effective Controls — VOC

The most effective control for fugitive VOC emissions from pump, valve, and compressor leaks
is expected to be the use of leakless/sealless or low-emission components. For flanges, the most
effective control technology is determined to be implementation of an effective LDAR program.

4.11.5 Proposed BACT Limits and Control Options —-¥OC

The use of leakless/sealless or low-emission pumps, valves, and compressors has been selected
as BACT for potential fugitive VOC emissions. For control of fugitive VOC emissions from
flanges, ORCF will implement an ongoing LDAR program, The frequency of LDAR will be
determined through compliance with applicable regulations. The proposed BACT limit for
fugitive VOC emissions is shown below.

Proposed VOC Limit — Equipment Leaks: 1.7 tons per year
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Ohio River Clean Fuels, LLC Module 6 - Fischer-Tropsch and Product Upgrade

Supporting Calculations

Low Pressure Flare Pilot Burner Emissions

Assumptions
0.55 MMBtu/hr HHV of tailgas for pilot burners
0.001 MMscfh of tailgas for pilot burners
98 % flare destruction efficiency of VOC emissions
487.5 Btu/scf - assumed LHV of tailgas

Emissions Calculations
AP-42 Section 1.4 (Natural Gas Combustion) emission factors have been used below to estimate emissions from
tailgas combustion in the pilot flame burner. This burner is assumed to operate 8,760 hr/yr.

Actual Emissions Potential Emissions
Emission Factor {Controlled) {Uncentrolled)
Pollutant {Ib/MMscf) Ibfhr tpy ib/hr tpy

Carbon Monoxide 84 0.09 0.42 0.09 0.42
Sulfur Dioxide 0.6 0.00 0.00 0.00 0.00
Nitrogen Oxides 100 0.11 0.49 0.1 0.49
Lead 0.0005 0.00 0.00 0.00 0.00
PE and PM10 7.6 0.01 0.04 0.01 0.04
VOC 55 0.01 0.03 0.01 0.03

HAPs

Total POM 8.80E-05 9.93E-08 4.35E-07 | 9.93E-08 4.35E-07
benzene 2.10E-03 2.37E-06  1.04E-05 | 2.37E-06 1.04E-05
dichlorobenzene 1.20E-03 1.35E-06 593E-06 | 1.35E-06 5.93E-06
formaldehyde 7.50E-02 8.46E-05 3.71E-04 | 8.46E-05 3.71E-04
hexane 1.80E+00 2.03E-03 8.80E-03 | 2.03E-03 8.89E-03
naphthalene 6.10E-04 6.88E-07 3.01E-06 | 6.88E-07 3.01E-06
toluene 3.40E-03 3.84E-06 1.68E-05 | 3.84E-06 1.68E-05

arsenic 2.00E-04 226E-Q7 9.88E-07 | 2.26E-07 9.88E-07
beryllium 1.20E-05 1.35E-08 5.93E-08 | 1.35E-08 5.93E-08
cadmium 1.10E-03 1.24E-06 544E-06 | 1.24E-06 5.44E-06

chramium 1.40E-03 1.58E-06 6.92E-06 | 1.58E-06 6.92E-06
cobalt 8.40E-05 90.48E-08 4.15E-07 | 9.48E-08  4.15E-07
manganese 3.80E-04 420E-07 1.88E-06 | 4.29E-07 1.88E-06
mercury  2.60E-04 293E-07 1.28E-08 | 2.93E-07 1.28E-08
nickel 2.10E-03 237E-06 1.04E-05 | 2.37E-08  1.04E-05
selenium 2 40E-05 271E-08 1.19E-07 | 2.71E-08  1.19E-07
Total HAPs 2.13E-03 9.33E-03 | 2.13E-03  9.33FE-03

December 2007
CEC, Inc. 061-933.0024 6B-3 Revision 1, July 2008



Ohio River Clean Fuels, LLC

Module 6 - Fischer-Tropsch and Product Upgrade

Supporting Calculations

Low Pressure Flare Emissions

Assumptions

7.17 MMscfd low-Btu fuel gas sent to low pressure flare on continuous basis

0.30 MMscfh low-Btu fuel gas sent to low pressure flare on continuous basis
145.7 MMBtu/hr heat input from F-T catalyst regeneration and other process vents
98 % flare destruction efficiency of VOC emissions

Potential VOC emissions are uncentrolled.

Actual emissions of VOC assume 98% destruction efficiency of the flare, no other controls apply.

- Emissions Calculations

Flare emission factors are based on combustion of natural gas (AP-42 Section 1.4)
Annual average {Ib/hr) emission estimates assume that the total annual emissions occur continously for 8,760 hriyr.

Emission Factor

Actual Emissions
(Controlled)

Potential Emissions
(Uncontrolled)

Pollutant {I/MMscf) Ib/hr tpy Ib/hr tpy
Carbon Monoxide 84 25.1 109.9 25.1 100.9
Sulfur Dioxide 0.6 0.2 0.8 0.2 0.8
Nitrogen Oxides 100 29.9 130.9 209 130.9
Lead 0.0005 0.0 0.0 0.0 0.0
PE and PM10 7.6 2.3 9.9 2.3 9.9
VOC 5.5 0.0 0.1 1.6 7.2
HAPs
Total POM 8.80E-05 5.26E-07 2.30E-06 | 2.63E-05 1.15E-04
benzene 2.10E-03 1.25E-05 5.50E-05 | 6.27E-04 2.75E-03
dichlorobenzene 1.20E-03 7.17E-06  3.14E-05 3.59E-04 1.57E-03
formaldehyde 7.50E-02 448E-04 1.96E-03 | 2.24E-02 9.82E-02
hexane 1.80E+00 1.08E-02 4.71E-02 | 5.38E-01 2.36E+00
naphthalene 6.10E-04 3.65E-06 1.60E-05 1.82E-04 7.98E-04
tofuene 3.40E-03 2.03E-05 8.90E-05 1.02E-03 4,45E-03
arsenic 2.00E-04 5.98E-05 2.62E-04 | 5.98E-05 2.62E-04
beryllium 1.20E-05 3.59E-06 1.57E-05 | 3.59E-06 1.57E-05
cadmium 1.10E-03 3.29E-04 1.44E-03 | 3.29E-04 1.44E-03
chromium 1.40E-03 4 18E-04 1.83E-03 | 4.18E-04 1.83E-03
cobalt 8.40E-05 251E-05 1.10E-04 | 2.51E-05 1.10E-04
. manganese 3.80E-04 1.14E-04 4.97E-04 | 1.14E-04 4 97E-04
mercury 2.60E-04 777E-05 3.40E-04 | 7.77E-05 3.40E-04
nickel 2.10E-03 B6.27E-04 2.75E-03 | 6.27E-04 2.75E-03
selenium 2.40E-05 7A7E-06  3.14E-05 | 7.17E-06 3.14E-05
Total HAPs 1.29E-02 5.65E-02 | 5.64E-01 2.4TE+00
December 2007
CEC, Inc. 061-933.0024 6B-4 Revision 1, July 2008



Ohio River Clean Fuels, LLC

Summary: Combined Actual and Potential Low Pressure Flare Emissions

Module 6 - Fischer-Tropsch and Product Upgrade

Supporting Calculations

Pilot Burner and Low Pressure Flare Venting Emissions ((-)ombined)
Combined heat input to low pressure flare is estimated at 146 MMBtu/hr

Actual Emissions
{Controlled)

Potential Emissions
{Uncontrolled)

Pollutant Ib/hr tpy Ib/hr tpy
Carbon Monoxide 25.2 110.3 252 110.3
Sulfur Dioxide 0.2 0.8 0.2 0.8
Nitrogen Oxides 300 131.4 30.0 131.4
Lead 0.0 0.0 0.0 0.0
PE and PM10 2.3 10.0 2.3 10.0
VOC 3.3E-02 0.1 1.6 7.2
HAPs
Total POM 6.25E-07 2.74E-06 | 2.64E-05 1.16E-04
benzene 1.49E-05 6.53E-05 | 6.30E-04 2.76E-03
dichlorobenzene 8.52E-06 3.73E-05 3.60E-04 1.58E-03
formaldehyde 533E-04 2.33E-03 | 2.25E-02 9.85E-02
hexane 1.28E-02 5.60E-02 5.40E-01 2.36E+00
naphthalene 4.33E-06 1.90E-05 1.83E-04 8.01E-04
toluene 2.42E-05 1.06E-04 1.02E-03 4 47E-03
arsenic 6.00E-05 2.63E-04 6.00E-05 2.63E-04
beryilium 3.60E-06 1.58E-05 | 3.60E-06 1.58E-05
cadmium 3.30E-04 1.45E-03 3.30E-04 1.45E-03
chromium 4.20E-04 1.84E-03 4.20E-04 1.84E-03
cobalt 2.52E-05 1.10E-04 | 2.52E-05 1.10E-04
manganese 1.14E-04 4.99E-04 1.14E-04 4 99E-04
mercury 7.80E-05 3.42E-04 7.80E-05 3.42E-04
nickel 6.30E-04 2.76E-03 | 6.30E-04 2.76E-03
selenium 7.20E-06 3.15E-05 7.20E-06 3.15E-05
Total HAPs 1.50E-02 6.59E-02 5.66E-01 2 4BE+Q0
December 2007
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Ohio River Clean Fuels, LL.C Module 6 — Fischer-Tropsch and Product Upgrade
LIST OF REFERENCES

* U.S. EPA, AP-42 Section 1.4 — Natural gas Combustion, July 1998.

o U.S. EPA, A4ir Pollution Control Technology Fact Sheet — Catalytic Incinerator
(EPA-452/F-03-018). ]

o U.S. EPA, A4ir Pollution Control Technology Fact Sheet - Fabric Filter Reverse Air-
Cleaned Type, (EPA-452/F-03-026).

o U.S. EPA, Air Pollution Control Technology Fact Sheet — Packed Bed/Packed Tower
Scrubber (EPA-452/F-03-015).

e U.S. EPA, Air Pollution Control Technology Fact Sheet — Selective Catalytic
Reduction (EPA-452/F-03-032).

e U.S. EPA, Protoco! for Equipment Leak Emission Estimates (EPA-453/R-95-017),
November, 1995.

o U.S.EPA, RACT/BACT/LAER Clearinghouse (RBLC);
website: http://cfpub.epa.gov/RBLC

CEC, Inc. 061-933.0002 ' 6C-1 ‘ December 2007



LOOT 18qa9s

¢-09

2000°££6-190 "ou] D9

nLsnnel

0]

NLGNN/ET

#0'0

Q3LVOION]I BNON

"AHVINIHG

S173Nd 40 3dAL

HOIHM Q311510345 LON
SI 11 'sv9 WN310-13d
QINdIN ANY 'SYD,
TYHNLYN 'SVD AHINISTH
+ d0 NOLLYNIGWOD)
SNHAE 30HN0S.
‘H/NLBAW | S1 ALIOYdYD
J3LVH J2ZIHOHLNY

109 H/NLSWIW

0’591 $1 ALIOYHYD N2IS3d

HNLGWA

S91

SI0LH 'HRLYEH 3aN4D

AHINIITIH VNI

LEQO-MY

NLBANAT

P00

NLSWW/ET

¥0'0

"J3LYDIONI SNON

13N AHYWIdd SHL SI
HOIHM OL S¥Y J3JIA0Hd
S1 NOILLYJIONI ON "2d1
ONY SYD AYINIH3Y "SYD
TVEMLYN 3dY S73Nd.
"HNLBWIN | SI ALIOYIWD)
03Lvd 03ZHOMLNY|
HNLEWIW 0°0pL

40 ALIOVLYO NDIS30
"WYHDO0Hd OSd IHL HLlIM
ATdWOD OL axsINGad
LON 3HO43853H.L

‘5261 OL HOIHD aZ11v.LSNI

HNLEWW

orL

YIOLH 'H3LV3H 3QNY0

AH3NILHIY VNI

LEQD-MY

niawwa

o'

JOVHIAY HH-E

niewwea

#0'0

60S80-8 # Al AG G3IdLLNZAI
LNIWINDIT SIHL

H/NLEWN

3093
H3L11dS HALY3HLOHAAH 31YTILSI

YWNA S73Nd NY310 YNOZIHY

S¥00-2v

nigwweal

¥0°0

3DVHIAV HHE

niswweE)

00

OELS0-8 # QI AB Q3I4ILNIAI
S1LNIWGINO3 SIHL

HnLawn

&2t

2 "ON "3 LV3HYILNI
LINAONINHOLIY QILATVLYD

YWNA §73N4 NV YNOZIWY

900-2v

NLaWw/eET

¥o'C

ADVYIAY HH-E|

NLEWW/ET

o

02150-8 # QI
LNIWCIND3 A 03IZ1LN3QI
JLNIWCINDT SIHL

HNLGWW

o6k

} "ON H3LvIHY3LNI
LINM DNINBO43Y JILATVYLYD

VAINA $73Nd NY370 YNOZIHY

ekgtiolrd

nignw/el

00

DAY DNITI0Y
HMOH-33HHL

NLgWET

¥0°0

00501
-8 # Q1 LNIWJIRD3 A9
Q3I4ILNIAI ST LINN SIk1

HNLEWA

H3LYEH HOLVYNOILOVHS
NIYIN LINN BEH0OVHOCHOAH

YIWNA $793N3 NV3T0 YNOZIHY

P00-Zv

NLaWIN/EN

#0'0

DAY DNITICH
HNOH-338M L

NLaWn/ET

#00

nLaWw&al

¥0°0

NLBAWAT

00

20 S530%3]

%ETOHINGO OILYWOLNY
HLIM S3NDINHOIL
DNILYHIJO H3dOUd

00120
-8 # Al LNIWLIND3 A8
Q3I4IINIAI S LIND SIHL

HNLBWW

Wl

H3LVaH 39HYHD INHD WNNJYA

YWNA 813N NY3D YNOZIYY

§+00-2v

H/NLIWN

9t

H3LvIKHIJNS

ANV1d INTHALS STAVT "1S

PLIO-¥

nLaWw/aT

OO

niawwal

L]

"301LOVHd NOILSNBWOD
Q009 81 LOV8 ‘33403a
ANISNOO A8 J3HIND3IY
SHINHNE XON MO vHLIN

"SI8LUNG XON Mo BIM
YMgWw Lz o} ynjguw

21 woug safiues ejel 1eey
WRXEW "0100-8 pue 5000
- S18]10q WeS pUB ‘6500,

-H pue '8500-H ‘2S00-H 'L00S|
-H 'S108-H 'PL09-H '£009-HN
'B5/5-Q71SN '2066-H 'L066

-H ‘LOGL-H Sielesy 5580014

SHINOE ANV SYILVIH SS30CHd

AHINIZIH ALID ¥ONOd

20H0-Y0

NOILIONQS
FALLDAY
LINNALS

Liwn
1INNOQLS

LWn
SSIA

NOILIGNGOEWIL
DAYLLININSING

34918

dINNL
LIWIMSIAG

LLIAR
SHaa

08307H.LD,

$31L0NSS300Hd

LIND
LNSNHHL

ind
NHHL

FWVYNSS3D0Hd

FWYNALITIOVS

Qaronay

apeIdd() jonpold pue yosdol]-~19YyosLy - 9 S[NPOJA]

SP[XOUQK uoqiey) sueinjjod
JejesH, sujuon ssesold puy

SBJNIX| |end SOBEEY 1 [and SNoaseD H{Hmg Uoljiiw 0gZ Bulpnidu)/or dn ‘H/mig uo(||W 001 URY) BIOW) S60BUIN./8IEII0Q B2§5-|BJISNPU) 1,£°21,, SUjEUeD odA) sse001d puy
) LO0Z/ZHILL PUY L6BL/LIL veamieg Bleg §jLuay
'BlIBIHD YoJBEG 10} SBIIOEY Buyoen o8y

OT1 'S[end ues[D I9Aryg oo




. . 1
LOQT TequIadsg £-09 2000'££6-190 2Uu] DHD
O1va Ad[nLawwaTfzo0 WXV HA[Ly SINDINHOIL 000F-H SV A3tILNIAI HNLAWW] 282 {0507-H} NL1O ¥ "ON 'B3ALV3H ALZNIA3Y SHYHD Y| 610V
a3LvInowo ATENOH . ONILYHIO HAd0Hd ATHAWHOS 'SYD
J3Nd SNO3SYD 38N| 440 AHIANIIZH ANV SYD
'NDIS3A 300D (aN1n} IYHNLYN SNHNE LINN
SHINHNG XON MOT vH.1IN
031VINDVI| NLENN/BIE0D Haery HNLAWW]E 2r3 H3LV3HEALNI L ON INYd| SEED-XL
: SIAUON HOOHWYHS ANOWYIQ
WOAIXYI HaTe "SINTINHOAL ‘SvD| HNLEWN]0S {zoc0z-H AHINIIIH SITHVHD Ixv] 6110-¥7
ATHNOH ONILYHILO HIdOWd| 440 AHANIS3H ONY SYD @333 LiNN WNNOVYA 3GNYD ‘HalvaH
“JaNd SNOISYD ONISN| WBNLYN SNYNE HILYIH '
'NDISAA a0OD *(BNIN)
_ SHINHNG XON MO vHLIIN
29YHIAY| NLEWAET[800 $713Nd SNO3SVD ‘SVO VHNLYN /E-5002 ¥ 'ZE€ AH3NIZ3H SIHVHO L8[ €leo-v.
AHNOH 40 35N ONY 'S30110vHd adid O8IV S3DHNOS -5002 '62-5C02 '£1-5002 'P4-5002 ‘(18-9)
NCILSNEWGCD 00D HH/NLE W £21 328 20-G4-3 SHILVIH B 81-5002 HII0B3Y
'NOILYHRJO GNY NDISZA| 5002 BH/NLE WIN 651 28
LNIWLIND3 U3JOWd|  -500Z BH/NLA WIN S6! 62
#5002 HH/NLE AW LEZ 81
-5002 HH/NLE W 651 248
-5002 HH/NLE WN 561 ¥l
-5002 HH/N.LE WIN SEL 1150
TGVIIVAY JDYHIAY HH-E[ NLEWW/ET| 100 OLLGL-8 # 01 A8 31iLNIaIl wNisWWzee H3TI083H H3ddIH1SO0SI|  YANA STaNd NvI1D YNOZIHY| ev00-2v
10N LNSWAINDT SIHL : 1IN NOISHIANOD INVLNG .
39DYHIAY HH-E[NLEWAET|r00 01L180] H/NLaWW]22L - H3LYIH] | YANA §T73N3 NY312 YNOZIWY| 8v00-2v
-4 # 4l INSWIND3 AQ JDHYHO LINM DNINHOI3Y OILATYLVD
Q2121LNZG1 ) LINN SIHL
NOILIONDD LIWT] LIWN]NOILIONODINIL LINN[ ELIWR 053QTH.LO SILONSSID0HA LINn[  Lnd SWNVYNSSIO0Hd FWYNALTIDVE| QiD78d
ANILDAY]  LINNGLS] SSIN| DAYELINMISIAG] LINNSINS|  SIWa LNSNEHL| NHML
LINNALS aals

BP|XOUOY LUOMINS SuRINod
18198H, SUIRIUOD §5820.d puy

SOJMXIN |34 snosses g [end snoasey H{Hmig uoliw gsZ Buipnouyoy dn ‘HMIG Uo|(||W (0L UBY) BJOW) S80BLINL/E13)08 BZIS-[BAISNPY) 5,82 L, SUBIUCD odA) 8880014 puUY
Z00Z2L/LE PUY L66L/L/| Usamiag aje( Yikuad
1BIBHIO YOIBSS JO} S8INIIoRd Bujusiew D1aY

apri3dpn) 1onpoiq pue yosdoi]-IayosLy - 9 [NPOA

DT ‘SIong uea[D JaAry oo




£00T 10quis0s(]

2000°€€6-190 Ul “DHD

a3Lvinovo

nLann/a1

2800

al

TaLYIIONE INON

#-09
CoTaH

-N18 "ON LNIOd NOISSING

indu;
jeoy Lo paseq
pelegnaeD

NLaWN/AET

£90°0

HAa

L6

$3ANLOVHI
NOLLSNEWOD Q00D
S¥ NIYW3H Lv8 ONV LOva

HN1SWW

pL'lel

HALY3IH 4334 HOLOVIH | 'ON-NLE

d7 'DNINIATH 0DL1D - TI3ANOAT

SLE0-XL

XON
0} OSd PUB HSN JO N0 18U
0} 18[oad ey} Bupmole s|aa8)

Wweayufs mojeq eseesou)

(121840 8y} SBINP8. SUOISS|e

XON [0 UORONPa) By *818wng

*ON mo) Buyeisu Aq psyipow

Sem Jejeey apnio ULou ey

HN18WN

irl

H3.Lv3H 3aNd0 H1EON

‘00 AYINIZ3Y TaLINN

LE20-vd

Q3LVINTIVD,

N1sAWME

€800

Ha1

G3LYOIONI BNON

*8014H
-NLg9 ‘ON LNIQd NOISSIWG

HINLgWW

Se'F0L

Y3.1v3IH 0333 JOLOVIY LSam Il WOS!

d1'ONINII3H OBLID - TI3ANOAT

S280-X1

indu|
leay Bujsn
pejejnaey

NLBAINAT

L0'0

H@a1

828

FOILOVHd
NOILSNEN0D Q00D

‘34 Wedgng,

19 H40D OF Ul Siuaweznbel
dYHSEN pUR ‘00 Medans €9
H4D OF Ul Sprepuels 1OV
0} J08[qNns os[e §| yun eyy
‘00D vedqng ‘DOH Hedgng
'r pedang B4 OF SdSN

2l 0} 108lans 1 Jun eyl

HALEWW

gl

H31Y3H "LINN 30D 03AVI3d

‘00 AHINIAIH gALINN

LEZ0-¥d

nigwia

£0'¢

Hig

S6°'g

HNLGAW

e

HILVIH IOHVHD HIWHOLTH | 'ON

LNYId
SIHOW MOOHWYHS ONOWYIQ

S6E0-XL

HAT

89

3HL d4O LHvd SV
'HOSE3HdWOD dNaHvIN
NIDOHQAH T¥NOILIAAY
NV ONY INVHAWIW
NOILYJIS1ENd NIDOHAAH

¥ WNYQ HSY13 LONGOY |

HOL1OV3d TYNOLLIgayY
NV 'NIVHL L¥3H34d
TYNOILICQY "HOLOVIY
QNOO3S ¥V S30NTINI
LNIWANIWY JHL

HIANN LNIWINTT MIN
NHS FHL QL Q3LNOY
ONY H3gHOSHEY ININY NY
AB WY3HLS NIDOHAAH
JHL WOYd O3A0W3L

S1 30A14NS NADOBOAH
‘A10A03H HO3 GIAOW3IY
NIDOHJAH §530X3

ONY 037000 S WYIHLS
LNIN443 SHL VINOWWY
OL SONNOLWOD
NIDOBLIN 3HL

QNY 30137NS N3DCHAAR
0L HNdINS JINYDBO
IHL SLHIANOD NOILOYIH
QLAY LYD ¥ "H0.L0Y3H
¥ 0L G34 ANV 'Q31Y3H

* N3DOHAAH HLIM QIXIN
5100150334 "SWV3HLS
(0334 3H.L WO HOJTINS
QANY NIDOULIN SINYDHO,

HNLEWW

HILVIH H31083d|.

HALYIHOWAAR JLYT1LLSIO OIXIW

LNYId LSAM - AHINISTIH
ILSIHHD SNdHO0 ODLID

8LP0-XL

NOILIANODS
FWILDAY
LIWNITQLS

LIWNA
LINNRGLS

1A
SSIN

3418

NOILIONQD3WLL
DAV ELINMSING

LINNE
LINIISING

LLIWE
Sina

0830H.LY)

S31ONSSI00Hd

LINN
LN<NEHL

nd
NHHL)

JWVYNSS3D0Hd

FWVYNALITIOVI

aiton]=l|

apea8d) 1onpoiay pue yosdo1]-12yosL] - § 2NPON

SPIXOUO N UOgIBD luBaINjiod
JB188H, EUIBIUOD 85830.d pUY
EBIOIX|IY [N SRoaskes B |2nd snossen {Hmg uopw gsg Supnioul/ol dn 'Hmig uojjiw oo} UBY] 8J0wW) S83BUINZ/BI8]I0T BZIS-|BIIISNPL] {, 82|, SU)BIUOY odh| s88d0.d puy
LOOZ/RE/LL PUY 26617171 Usamleq MBq Jjwlad
1BB}1I0 Y218es 20; sB]Y(joed BujumEew DIay

DT ‘S[eny UealD) 1AL OO




L0007 12quIada(J

g-09

Z000°€€6-190 oul “DHD

FEYIVAY
LON

HL

b @ QAWdd

000y

EHN HOd SWID $3uiIN03ayY
LIWG3d 3HL 20

ANV XON J03 SW30 3AVH
TUM ANV 'WIVIO3H NI

SI ALIMOYY FHL "XOS 'Wd
'EHN "S0Y '00 “XON HO4
dN1HYLS U314y SAVQ

08 NIHLIM O3HIND38

S1 1831 30HN0S

¥ %06 51 AONTIDNH3
TYAQWIH NBIS3A ANV
‘4094 S1 IHALYHISWIL
ONILYHIAO NDIS3A HOS
‘N OL LI DNIONQIB XON
HLIM SLOV3H YINOWINY
3IHL HOIHM NI ‘38
ASAWVLVO ¥ HONOBHL
(388vd Si FHNLXIN

ML ANV 'SYD AN OLNI
AIXIN S1 YINOWWY :S3.L0N
TS IAM "L IWA e o
*SNONNILNOD :3INTIHOS:
{LNTNWI1ddNS ONY

dn WEYM) SYD TVHNLYN
‘3dALTI3Nd .-NIDOLHOAH
30NA0Hd Ol 83ani
Q374 LSALYD CL 1vaH
S3AIAQHd dIND3I ONNA
'L00g £021 HT3Q0W
'HIWHOSIE NIDOHAAH
AdAL 'NOILYHOJLHOD
ONIS3O0Ed

HMLEWIN

9211

§5300Hd H3HLO-H31vaH

HiyxwHd

ELLLYD

ANdd

005

H3.LVIH gH 1HJ

AHVYd H3330 TIC TI3HS

AWdd

005

S3OVYNHNA SNO ALNIML

Advd B33d O TITHS

SFFO-X1
Brro-XL1

a3aLvINnovo

nilanww/al

BOO

HA

20

Q3.LvDIaNI 3NON

'NMOGQLNKS 38 1IYHS 2L
“H3TOB (0N Ld NOISSIWG

H/NLBWA

S¥e

2l ‘'ONH308

d7 'BNINIZ3E ODLID - T1I3ANOAT

GLEO-X1

2Ly N0,

NigWW/ET

€800

9'gl

d3LvOI1ONI 3NON

CH-IIOHLHC
VON LNIOd NOISSIWG

HNLIWAN

ey'oce

HILYIH 1 ANSIAXORLHO

d7'ONINI43H ODLID - TI3ANOAT

GLEQ-XL

JOVYHIAY
TYONNY|

NiSWINAT

800

WNKIXYN
ATHNOH

[2li=h]

L9k

SANDINKOIL
NOILSNEWOD H3d0Hd
ANy 'ONIXIN Q00D

=04 $73M4 $N03ASYe 4O
I8N ‘NDISAA LN3WCINDA
ao0o - 8301L0vVEd
NOILSNENOD 0CO0D

SYO TYHNLYN
HHALEWN #'0LI SYD
830 HHNLBWA 978

H/NLIWWN

§61

0228-SH HALvIHIH

LINYId HANONQW INIHALS

E610-v7

SOVH3AY
IANNY

NLEWN/ET

800

WNNIXYIN
ATHNCH

Sl

SANDINHOFL
NOILSNEWOQ H3dOHd
QNY ‘ONIXIW JCOD

HQd4 §Tand sN03sYD 40

33N 'NSISIA LNIWNDIND3]

doo9 - S321LOvHd
NOLLEAEWNO 400D

H/NL8WW

=1

£ole

*SH HALvIH NIWNT0S AHIACO3Y 28

ANV 1d HIWONOW INIHALS

EB10%

NOLLIONQD
FAILOAY
1IWNIIQLS

LW
1INRALS

LM
SSIN
3a.s

NOILIONOD3WIL
OAVLLINIASIWG

LiNNL
Liwrsing

LLINET
SIW3

0830Q7HLY)

S3LONSSII0Hd}-

- 1INN
LNdNEHL

1nd
NHHL)

3WVYNSS300Hd

BWYNALIIOYA

aroney

opei3d) 1onpoid pue yosdoi] -1oyosL - 9 S[NPOJA

SPIXOUO W UOgIBD SIUEIN| G
J9188M, SUIBIUOD 88800, pUY
S2INX|IY 194 snoeses) B [end sNoasey HH/ME uojpw g5z Buipnjaul/ol dn 'HMIE UoH|||W O] UBY) 2J0W) SAJQUIN/SI8)I08 OZ]S-(RIASNPUY £, £'2 1., SU|BIUOY adA | $50001d puy
L002/2E/1L PUY 266L/1/1 Usemleg 8lag Jwiad
IBMBID YdJees 10) so110nd Bujolen 5184

DT s[end uBs[D ISART OO




- . L3
LOOT Tequuads(g 9-09 C000'EE6-190 DU "DHD
FOYHIAY| NLIWW/ET| P00 S301L0YHd BNIJ3ANIONT HNLAWW|EE8L (80 AHENIZZH ITUAAHYD| 1H120-¥1.
ONIMICH ao09 ANY ‘NOILYHEHO| -#1) H31Y3H O LOH LNYd SYD S1VS
AY0-08 ‘NDIS3A B340 :
JOYHIAY{NLAWW/ET[¥0'0 $301L0VHd DNIH3ANIONI H/NLAWW 8'18L (8C-04) BALY3H H3UCEIH H3JJIHLS AHINISTH ATUAAHYD} LEZ0-¥ .
BNITIOH aooD ANy ‘NOILYEIJO| :80-01 H/NLEWN b'8SL 180-8 143 % (80-9) B3 [ vaH HIIO83Y
AVO-08 ‘N9IS3Q H3d0Hd H3ddIMLS HILYIHLOHOAH YHAHAYN].
2DYHIAVNLE WNAT[r0'0 S3JILIYH DNIHITNIDNI KEIEEED (80-¥ % © AHINISIH ITUAABYD| H120-V 1.
INITION | Q00D ANV 'NOILYR3JO H/NLamwn - | 80-€) SHILYIH HIMOLWNNJVAE 2 Y
Ava-0e ‘NDIS3d H3d0Hd
NOILKINGD) LIWA[ LINNNCILIONCOINIL LINOL] ELIWA 0530185L0 S3LONSSID0OHd 1NN Lnd TWYNSSIO0Hd SWYNALITIOYL| QidTad
SWILDAY| LINNALS| SSIN| DAY ELIWNISING] LINNSIWG|  SIKE 1AdMEHL| NEHL
LINITALS 3018 :

apei8d) 1onpoigd pue yosdoi] -10YosLy - § S[NPOTA]

BPIXOUG UOCIED UBIN||0d

(JO18BH, BU|BIUOD 5860014 puy
SUMX|W 19Nd BNOISED ¥ |9ny SNOaSED {HMig uo||||w 05z Bujpn|auljoy dn 'HMIG UOIIIW 001 UBYE 210W) EERUINA/SIR||OH 9Z|S-MISNPY| &\ E'TL,, SUlBIUGD 6dA) S5a001d puy
Z0UZ/Z4/1} PUV L6671/} UBOMIDg e1Bq HWed
iBURIND UDIBeS J0) soRIIded Bujusien D18

DT SIS0 UB3[D 12AR] OO




- . 13
L00Z 19quIa03(] 209 Z000"€E6-190 "L *DED
NLEWWAaT|L0'0 NLaWAaTL0'0 SHINHNE XON MO v¥ELIN H/NLAWAISS L H3LYZHH3d4NS LNYTd INIHALS STV LS| ¥ELO-Y]
N.LawnN/g1|e0'0 NLanwsa1900 SHINHNG XON-MOT vHELIN} J0S0MdD 10 HO AWdd 281 . SHIALYIH ANY SHANMOE ALID] 62F0-X1
= NOLLYWINIDNOD SEH ' SYXIL - "0 DNINIITH OHITVA
'SVD 13N AH3INIH3H ANY
SYD TWHN.LYN 3HY 873Nd
N1awn/ga|90'o Ni8WWMAIN[800 Q31VvOIaNT INON "ABYIEd | HINLAWW|SoL gi01H "H3.Lv3aH 3dNdD AHINII3H IWNIH| LE00-MV
SI73Nd 40 3dAL
HOIHM Q21410348 LON
$1.11°SvD WN304.L3d
aINDIT ANY 'SVD
TYHNLYN 'SYD AHINI43H
40 NOILYNISWOD
SNHNG 304108,
‘HNLEAW E SI ALIDYYD
J3LvY G3ZIHCRLNY
1Ng HinLaww
0°S9L SI ALIDYJYD NDIS30
NLGWW/GT}6S0°0 NLBWW/ETES0'0 |SHINHNG XCON MO vH1IN H/N18WW]|SE g204-H 'H3LvaH LINN 3aNY9 AHINIZAH IHOWAYY| 680030
OHIIVA "ONI NNIT0H.L3d Idl
NLIWW/AET[SP00 NLEWW/ATISF0'0  [SHINHNG XON MO vHLIN HANLENW|Sr1 v20i-H "WALYIH LINA 3aNd0 AHINIAAY 3HOWAHY| 680030
OU3IVA "ONI WNZT0H.L3d 14l
ADVHIAY LSIL| NLEWNWETIr00 SH3INENG XON M1 vBLTN 'SYD IVHNLYN £8-S002 ® ‘26 AHINIZZY S3HYHD "1S| £120-v 1.
HNOH-1 335H1) JHI4 OS5 S33HNOS G002 '62-5002 '21-C002 ‘P L-G00Z '{18-0)
HE/NLE NN €21 126 20-Sk-d SHALYIH ? 81-5002 ¥3T1083H
-500Z HR/N18 W 65} 2 :
-5002 BH/NLG W 561 '68] |
-G002 BH/NLS AW LEE ‘8L
-5002 BH/N.LO W 68 L)
-5002Z YH/N.LS WIN G681 ‘PL
-5002 YH/MNLE W SEL [1B-8
NLEWW/E1(2£0°0 IDVHIAY HH-E| NLEWW/AT|2E0'0 SHINHNE XON MOT|60580-8 # QI AB QIIJILNIAI HANLBWW|LLE 43710838 YIWNA ST3N4 NY3TI YNOZIYY| 9P00-2v)
LINIWSINOI SIHL H3111148 HILYIHLOHAAH 31YT1ILSIO )
N1gaWiN/gl|seoo DAY DNITIQH| NLawn/a1 (5200 SHENYNE XON-MO% QCSOL | HNLIWW]| L ES H3L¥3H HOLVYNOILOYHS YWNA S1aN3 NY3T1D ¥YNOZIHY(| 9+00-2v
HMAOH 33HHL -8 # QI LINSWLIND3A A8 NIV LINA HSMIYHIOHAAM
as1d1LNIA! S1 LINN SIHL
nLsAWMA1|seL0 SAY ONITIOB| NLawWW/a{s2 0’0 NOILONAa3ad QOLZO| RINLEAIN| 101 H3LYIH IDHYHS 3ANED WNNOYA YINA S73Nd NY31D YNOZiHY| 9¥00-2v
HNOH-33KHL SILATWIYD SAILD3T3S -8 # QI LNIWNdIND3 A8
GNY SHINENE XON MOT{  Q3i-1LNIAL ST LING SIHL
NLBWW/GT|SZ00 . ADVYHIAY HH-E{ NLAWW/ET| 52100 NOILONAAd (04 151-8 # Q1 A8 Q3IZLLNIOI| H/NLBNN|ZEE 4370834 H3ddIHLSOSI YHNA S13Nd NY3T) YNOZIHY | 9v00-2ZY
SULATYLYS AILOTTIS LNIWIND3 SIKL LINN NOISHIANCO ANVY.LNE
QNY SHINENE XON MO
niawwal|ss oo FDVHIAY HH-E| NLIWW/GT|SS100 NOILONAIL{0E 150-8 # I A9 Q3IZLLN3AI| H/NLBAWIES L Z 'ON H3L¥3IHY3ILNI WAINA §13Nd NY310 YNOZIHY| 9900-Zv
CLLATYLYD JAILOT3S St LNIWLIND3 SiHL| LINM SNINHOS3H JILATYAYD
QNV SHINHNE XON MO :
N1gWW/AT|SE10°0 ADYHIAY| NLBWW/ATISZL00 NOILONA3d 0214508 # aI| H/NLEWW|ZEL 1 "ON HI LY HEI ENI YAINA $713Nd NY3T0 YNOZIHY | 9¥00-2Y
HNAOH-E SULATYLYS SALLDS1AS|LNIRdINDS AS Q3131ILNZQI LINM SNIWHOL3E JILATVAYD
ANY SHINSNE XON M0 LNINJINDIT SIHL
NLIWNW/AGT|5210'0 ADYHIAY HH-E| NLAWIW/AaTjSeSIO0 NOILONA3Y OLLEO| H/NLEWA|ZS, H3LlvYIH YWNA S13Nd NYITD YNOZIHY| 9900-2Y
JULATYLEYD JALLOTTIS B # Gl LNGWdIND3 Ad SOHYHD LINN SNIWBO434 OILATYAYD
ANY SHINHNE XON MO a31d11NIal §1 LINN SiHL
NOILIGNOD LINITE  LIAINS|INOILIQNQOINLL, LINAK] LLINEG 083074.L0 S3LONSS3O0H LINAL And IWYNSSIDOHL SWYNALNTIOVY| Q1078d
AWILDAY] LINNALS) SINFALS| DAVILINISING| LIWOSIN3] SIW3 LNdNYHL] NHHL
11IWIaLs

("ON) sepIx0 uabod)N SweInjied
9188H, sU|BILUOY £3820.d pUY
ERINIXIY [ang SNOBSRY) 7 |BN4 SNOSBRY) RI__._.;m Ui gse m:_n:.._u:__qou dn ‘Hmig UO|IHW 001 UEL oho:.c sedelind/gla)log ez|S-BlySnpU| e L, SUIBILQD atA} ssan0ld puy
LO0ZMLL PUY £66)/1/1 Ueamiag s1BQ NuWled
BLIBYD UalBag 0] 0|3 [o8d mr__.._o“d__a_ 57

opeidd) 1onpoiq pue yosdo1] -10Yosy] - 9 S[NPON

DT ‘S[Pn UB3[D 19ALY OO




LO0T 1equuiada(]

g8-00.

T000'€€6-190 oul DHD

NLaWW/aI(2e0’o

WNWIEXYIN
AHNOH

-HA]

L6

SHINHGE XON MO YELIN

LO00+-H v d3I41LN3AI
ATHIWHOAL 'SVYD

430 AHANIJ3Y AONY SVD
IYHNLYN SNHNE EINO

HinLaww

LET

(0S0¥-H) NLD ¥ "ON "H31v3aH

AHIANIAIH §3THYHD IxvT

8110-¥1

NLaww/al|so'o

ebelane AEp Sog

HaT

S48

SHINHNG XON MO ¥4.LIN

W30y
palojuowr vay} ‘Bunse) yoeys,
Ag peyuea aq o} esueldwes

L000-H H3LYIH "LINN 3DUYHD 30MUD

4345 ALID YONOd

8600-30

QALYINDTWO| NELSWW/AT|9E0'0

S310N 338

HET

HOS

ZHYIOHLEO
YON LNIOd NOISSIWG

H/NLEWN

cr'ace

H3LV3H [ 3NITAXOHLIHO

dT'ONINIZ2H 0D1ID - TNFANOAT

SL80-X1

O3LYINDTYO[ NLEWW/ET(S00

9e'L

HAOLEWN

girlL

HILYIHY3LNI + ON

ANYId
FINONW HOOYWYHS ONOWYIA

S6E0-XL

FNLEWN/BT)8E00

WNAEXYIA
ATHNOH

HAA1

29

SHINBNE XON MO vd1IN

'8vH
430 AH3NIAZH ONY SYD
IYHNLYN SNYAE HI1YIH

HIOLaWW

0S5t

, (z0002-H)
0334 LINN WNNOYA 3aNHD 'H3LYIH

AHINIZIH S3THYHD 3Xv]

GLLOYT

indus
veal Bujsn
pelenaes

NLBAW/AETYSP0'C

Ha1

899

SH3NBNE XON MOT

“XON

0§ O%d DUB HEN JO 00 Jeu
o] 1osloud eyl Bupwo|e sjeas|
Jesjubis mojeq eseasou]
I[BIOAG 8t} SBINR8J SUOISS|e
XON O U0JoNPes 8y "stewng
XON mo| Bullielsu| Aq pajppow
$EM JBJBEL BPRID YUoU 8y

HNLGWW

FA 4]

H3.1v3H 30NH3 HLHON

‘00 AH2NI43H Q3LINN

E20-¥d

Q3LvINOVD| NLEWW/G [¥0°0

H/a1

9's

SHINHNG XON MOT VLN

102-H96 LNIOd NOISSIWG

HINLEWAN

[0)4}

H3lv3aH +-50H

AGINISTH LNIANGD

belo-v1

3OVHIAY
IYNNNY

NLgWw/al|+0'o

WNWIXYIN
ATHNOH

Ha

o

NOILYINOBIO3Y
SYD 3N TWNHILNE HLIM
SHINHNE XON MOT YHLIN

HNELEWN OL'GL)
= 1NdNi LvaH 3DvBaAY

HNLBWW

c1'8EL

} 'ON
H31¥3IH 0334 INNOSYD HNATNS MCN

AH3NIIIH 30NV

£610-¥7

QILVINDOWO[ NLEWW/ET|9E00

$3LON T3S

H/&

"8

BOL3H
-N18 'ON LNIOd NOISSIWG

H/NLBWIW

vi'lel

HILVIH d334 HOLOVIY L "ON-N18

d7 'ONINI3ZH ODLIZ - T1IAANOAT

§480-XL

wnduy
jesu Busn
pajenoen

NLGWW/ET(SEC'D

HET

to'y

SHINHNG XON MO

"33 wedgng

19 H4D OF ) sluewadinbel
d7HSIN Pue ‘00 Wedang £9
H4D Qf Ul spepue)s 1 OvIN
©} Jaalqns os(e st Jun ey
VOO Wedang "D Hedang
' wedgns HAD O SASN

8y} 0} 103qns 5| Jun eyl

H/NISANN

all

HILYIH "LINO H3X0D A3AY130

‘00 AHINI4aE a3LINA

LE20-vd

Q3LYINOTYD NLBWIW/AET{9E0°0

S310ON 338

Ha

gt

HOS

e
-N.18 'ON INIOd NOISSING

HnLgann

S2'¥0L

H3LY3H 0334 HOLOVAH L5aM Il WOSI

d7°'SNINISIYH ODLID - TIAANCAT

SLEQ-XL

NLEANMATISECD

obelene
Buitos Aep sgs

HAa7

€L'E

SHINHNEB XON MOT YHLIN

bu)jse) yoes
Aq pajjuea eq o} eauejdwon

9H00-H HALVYIH "LINN WNADVYA 3QNED

434 ALID VONOd

BE00-MO

NLEWW/EI[Se0

niawwan

ErAY

Q3L¥IIQNT INON

T1AaNd AYYWIHG SHL SI
HOIHM Ol 8Y 03AIACHd
SINOILYOIONI ON "9d7
ANV SVS AHINIIZY 'SYD
IVHALYN 34V 513N,
HNLEWW 1 ST ALIOVdYD
031vH A3ZIHOHLNY|
HNLEWW 00t

40 ALIOVdY] NDISAA
WYHOOHd 0Sd IHL HLIM
AldWO0 OL Q3HIND=2Y
L1ON 38BOJ3HIHL

‘6461 O HOIHd O3 TIV.LSNI

HANLEWN

b1

VIOLH 'H3LvaH 3aNL0

AHSNIHTY IVNIH

LECD-MY

NOILLIANGD
FALLDAY
LIANTQLS

LIAN
LINNQLS

LiAns
SIN30LS

NOILIONOQDaWIL
DAY LLINNSING

TINne
LINASIAG

ELINN
SIN3

083dTH LY

S3LONSS300Hd

LIND
LNdNEHL

ind
AYHL)

ANYNS5IO0Hd

SWYNALITED YL

[altopicl]

(*ON) s9pIx( ueBonN JuBN(Od
J2189H, BU|BIUOD §8830)d pUy
S| (8N4 EnoasESD @ (3N snoasan {Hmig uo||(|w gsg Buipnjouljoy dn ‘Hmig UolIIW 001 UBYL 8J0W) a0BUINI/EI0| (08 82(S-[8IENPU| ,8'Z L, SUIBIUGS odA| 5802014 puy
Z00Z/ZL/LL PUY 2661/ UBBMIBE B1B( JIWJBd
{BUAID Yoiees Joj s313]1|9ed Bulysiew 018N

ope1ddn) 1onpoid pue yosdoli]-Isyosty - 9 A[NPON

DT ‘s1end uea[D JeARy] 01O




LO0T 12quIad2(]

6-0¢

TO00'€€6-190 "24] “DHD

[sERL-alptak}s)

NLsWWaT

800

Ha

9°61

‘NMOOLNHS 38 1IVHS 2L
-HITOA “ON Ld NOISSIWG

RNLBWW

5¢2

2} "ON H37108

d7'ONINIS3H ODLID - TIRANCAT

SLE0-XL

Q3.LvINoIvY

NLSAWAT

S0'C

HA

L44)

HNL8WW

are

H3LVIH 3DEVHD HIWHO23d 1 'ON

LNYd
33XOW MOOHWYHS ONOWVID

SEEO-XL

H/a1

66

SHINENEA XON MO

SHL A0 16vd &Y
"HOSSTHANOD dNEXVI
NIDOHUAH TNOILIOAY

NY Ny INvEawIw
NOILYISIMN NIBOHTAH
¥ 'WNHO HSY12 LONACHd
HOLOV3d WNOLLIaay

NY 'NIVHL Ly3HTud
TYNOLLIOOY *HOLOVEY
ANOD3S ¥ $3AITIONI
LNIWaNAWY THL

HIANN ANFWCINDI MaN
‘S 3HL OL Q3 LNOH

CNY HIEHOSEY INIAY NY

AG WYIHLS NIDOHOAH
3HL WOHd 3AOWaH

$1 3QI4TNS NIDOWAAH
FIDAT3H HOS GIAQWIY
NIDOHOAH SS30%3

aNY 031000 SI WY3HLS
ANINTIIR THL VINOWNY
OL SONNQIWO
NIDOHLIN AHL,

GNY 3014718 NIDCEAAH
QL HN4TINS DINVOHO
3HL SLHIANOD NOLLOVEH
DILATYLYD ¥ ‘HOLOVEH
¥ OL 034 ONV ‘03L¥3H

" NIDOHAAH HLIM A3XIN
S1%00LS033S 'SWvaLLs
d334 IHL WOY4 YNNG
ANV NIDOHLIN QINVOHO

H/NLEWH

28

H3Llv3aH 63710834
H3LYIHOHJAH 3.LvTIILSIO Q3XIN

ANYd LS3M - AHINIZTH
ILSIHHD SMd"O0 ODLI0

8LP0-M L

NOLLIONOD
SWILDAY
LINNals

LIWM
LINNALS

1S
SIW3als

NOILIONOOIWIL
DAYLLINCSING

LINML
LINNSIwG

FLIWA
SInNa

0830HLD

S3LONSS3O0Hd

TIN
L0dneHL

1nd
NHEHL

SWVYNSS300Hd

FAYNALIIOVS

[alteniz )

ope18dn uoﬁ.ﬁo.ﬂ pue yosdoIl] -1a4osL] - § ANpPOJA

SR4NIX| Y (8N4 ENCASBE %3 [9Nd SN0asED H{HMIG uoyIW o2 Supniouyo:

(*on) sepig uabon|N quelnjjod

Jetealy, SUlBIUOY) S5a00.d puy
} dn "Hmig uopj[itu 0D UBYY 8J0W) §80BUINL/SI0]|08 GZIS-{RII8NPL 1,6'2L, SUIBIU0 odA) sE8D0Id pUY

Z00Z/2L/LL PUY Z6B1/L/1 UBDMISE B1BQ 1uled
1BUBYID Ya4eag 40} 88111984 BujyaeN DAY

DTT ‘SIS0 UB3[) 10ATR] OO




LO0T Tequuiada(]

01-09

Z000°€£6-190 2l “OHD

FOVHIAY
TYNNNY

NLaWnET

€00

ICERELT
HIV LNOHLIM (BN7N)
SHINHNE XON MOT ¥YHLIN

HN18WAN

€'E81

- {80
-v1) HILYIH 110 LOH LNVTd SVYB SLvS

AHINIFIY ITNAARYD

L120-v1.

30VHIAY
IWANNY

NnLaww/ma

€0°0

1vaHIHd
HIY LOOHLIM (8NN}
SHINEMNE XON MO ¥HLIN

H/NLaWW B'LEL
8001 H/NLEWI #'BEL 180-9!

(80-01} H3LvIH UI1I0E3Y HIJIIHLS

LHY % (80-9} U3 LVIH €3 11083Y

H3ddIH1S H3 LAY 1OHTOAH YH.IHJYNY-

AHINIH3E ITUAALVYE

LI20-¥1.

SOVHINY
TWNNNY

NLEWABT

52100

{AHVINMIOA HOS)
NOLLONQAH JILATWLYD
JAILDIIZS ONY (BN

SHINENE XON MOT YHLIN

va
HINLEWW

2651

(80-v %
80-6) SHILVIH HIMOL WNNOYA ST Y

AHINISTH STUAALVD

Le20-v1.

NLEWW/BT

1900

Hi

20 %E
® AAWdd

05

WALSAS HOS

EHN HO3 SWa0 S3HINDAY
LIWH3d FHL 20

ONY XON HOd SW30 3AVH
T ANY "WIVIS3H NI

S| ALITIOVA 3HL 'XOS "Wd
‘EHN 'O0H '00 KON HOd
dNlYY.LS Y31dY SAVO

06 NIHLIM JIHIND3Y
811831 324N0S

¥ %08 S AON3IQIA43
IYAQWIH NDIS20 ANy
‘2092 §1 3dNLYHIJWIL
ONILYHIO NDISIQ HOS
"ZN OL LI DNIDNAIH XON
HLIM S10v3H VINCWINY
AHL HOIKM NI 'a38
LSAWLYD Y HONOEHL,
a3$SV4 S1 IWNLXIN

JHL OGNV ‘SVE 313 OLNI
OIXIN St VINOWWY 'STLON
"85 TAIM. 'L IAVG P2 SO
'SNONNILNGD F1NAZHOS
'UNINSTddNS ONY

N WHYM) SYD TYBNLYN
:3dALT1ANS -NIDOBTAH
30N0Q0Hd Ol §3anL

Q3 THA ASALYD OL LY3H
$3QIAOH dIND3 ONAA
‘1004 £024 H1 13O
'HIWHOIIH NISOHAAH
3dAL 'NOILYHODHOD
DNISIOOHY

HNLIWW

9Ll

$8300Hd H3KL10-"H3LvaH

HIvXvHd

ELEYD

NOILIONOD
IWILDAY
LIANQLS

LIAN
LINNQLS

LIAMS
SINZALS

NOILIANODEWLL
DAVELINITSING

JLiNne
LIWASING

FLIWN
SIna

083aTHLD|

S310N8S300Hd

LINN
LNdNdHL

ind
NdHL

FNYNSSIO0Hd

SWYNALIOVYS

aiosy

(0N} sapjxQ usBoyN nuenjjod
8183}, BUIRILIOY §5920.d puy
881NIX||[Y (N4 shoasesn § [4nd snoesed |(Hmg uoyw g5z Buipniouyel da *Hmg uol|(|w Pl UBY) eJow) s89BUIN/BI8]|0g SZ|S-[BISAPL] ¢, E'E ), SU[RIU0S adA] ssaaold puy
L00Z/ZL/LL PUY LB6L/LIL UBBMIaE 0180 JUed
1B1IBIID Y2IESS Jo} 83)3|||98d Bujyolew D18H

ape1dd() 1onpoid pue yosdoi]-IayosLy - 9 S[npPOJA]

DT 's[eng UBS[D L2AR] OO




. » L
LOOT equiadag [1-09 2000°€€6-190 2ul DHD
H/AT[v5's HINLEWA[Z 2¥L HILVYIHYILNI £ ON LNYd[ §6E0-XL
3IUIN HOOHWYHS ONOWYIA
SOVHIAY| NLEWN/ST[6820°0 WNNIXYA H/a[ e 513N (LNVITdNOD RINLBWIW OL'S 1L HINIBWNIZ L 8E - i ON AHINIZ3H JONVITIY| L640-1
IYNNNY ATHNOH P SASN) HNAINS| = LNdNI Ly3H 39vH3AY HALYIH Q334 3NITOSYD HNATNS MOT
MO 40 NOLLSNFNOD,
3LV INO WO N1EWW/EN|S520°0 Hia|+e "40SA 00L /D 0'S S0 H[HNLaWA[vL 12k H3L1¥3H 0333 HOLOVAH | 'ON-NLE| d7 'ONINIZIE GDLIO - TIIANOAT| 5480-XL
NYHL SHOW ON LNILNOD| -iLS "ON LNIOd NOISSIWI
S WLOL ONV #4080
00L/HD §2'0 NYHL JHOW
ON INJLNOD SeH HLIM
SYD IWHNLYN HO 'SISva
DNITIOH H £ ¥ H3A0
30809 10 NYHL SHOW
ON LN3INGD S2H HLIM
SY5 13N4 11304 § MO .
nduif LEWNNET[E200 HiEa|L2e SYD "3 vedans[H/N18NK[oL+ HILYIH "LINA H3IN00 03AVI2a ‘00 AH3NIZAE O31INN| FEE0-vd
1eey Busn AHINISIE HNIINS MOT] 18 H4D Ob Y| sjusalnbes
pajenaEey d¥HSAN pue ‘D) Ledang £9
H30 O U] SpJepUBRIS (DY
Q) Gmﬁ:w QS|E 8] jyun ay |
00D Hedqng '59H Hedang
‘M HRdaNS HAD 0¥ SISN
U1 01 126[qNS $) Jun BL .
a3IviNSTva| N1aWW/aT|2200 RIS 428001 /HS 0'S *904dH] HNLEWW]ge #01 | 43 LYaH Q333 HOLOVAH LS3M [ WOSI| 1 'DNINIASH 09110 - 1T3ANOAT| S2E0-XL
NYHL SHON ON INZINOD| -NLE 'ON LNIOZ NOISSIWG
S W.LOL ONY 4080
004/H5 520 NYHL JHON
ON LNILNOD S2H HLIM
SYO TWHNLYN HO 'SIsve
SNITIOHE H € ¥ HIAD
H405Q/4D 1'0 NVHL 350W
ON ENJLNOD SZH HLIM
SY9 13N 113N4 S MO
NOILIONOD| LINA[ UWAS[NOLLIONODIWIL, LINNH| FLIAT REER G SILONSS30Hd 1INA[ LNd INYNSSID0OA AWYNALNIOYH| Q1978Y
ANILDAY| LINNALS| SINAALS] DAVILINIISING| LIWSINE| sina LOdNEHL| NEHL
1INITO1S

ape1ddp) 1onpoig pue Yyosdoi) -I3YosL] - 9 S[NPOJA

{fos) epixo|q Inyng Huein|jod

Jelaay, suIRIUOY S5820.d pUY
SAINXIW |19nd SNOBSEL) 1§ [N SNESSED {H/ME uoliiw 082 Bujpnisuy/ey dn ‘Hmig uo|||jw g} UBLY 610LI) SBIBLINY/EIB|ION BZIS-|BIASNPY] {,£2L, SUIRIUOD 0dAL §S0004d puy
LODZ/TL/LL PUY ZB6L/L/L Uamieg sjeq 3|waed
IBLIBNAD YLuBeS J0) s81)j1oed Bujyew 1Ay

D11 SIS0 UBS[D I9ARY OO




LOOT J0quiaoac] 2109 Z000"€€6190 Ul “OHD
daLv IRV NLEWN/GT(9280'0 HAaT|e's A0S0 001 /HD 0°§| "NMOQLNHS 38 1TYHS 21| HNLEWN|Se 21 "'ON H308| d17 "ONINIdZY ODLID - TIBANDAT| SLE0-XL
N¥HL 350W ON LN3LNOD| -H37108 'ON 1d NOISSIW3
S W.10L ONV 3OS0
00}/d9 %20 NVHL HOW
ON LN LINOD SEH HLIMm
SYD TIVHNLYN HO 'Sisva
ONIMIOH HE ¥ ¥3A0
JOS0/HD 1'0 NYHL SHOW
ON LNILINCD SZH HLIM
SYS 1dnd 3N4 S MO
QALYINIWO| NLBWIW/ET 8200 H/g1|8's 'BIVLOL EH-IOH1HO | H/NLWW|2r9ze H31v3H | INTTAXOHLHO| d1 "ONINISIH ODLIS - TIHANCAT| $££0-X1)
4950 00D 0°S NYHL ON INICd NOISSING
JHOW ON aNY SeH 4080
00HHD 52°0 NVHL IHOW
ON HLIM SV IvHNLVYN
38N YO SeH 08049 L0
NYHL 3HOW ON H1IM SYD
I30d AY3NIF3Y Isn 13and
LNIINOD HN4INS MO
HA[L'S JHL 40 1HYd S¥ HNLEWN |28 H3LV3IH ¥371083d INV1d LS3M - AH3NIJ3H] 84¥0-X1
'HOSSIYdWOD dNINVIA HALYIHOHOAH ZLv1LSIA A3XIW 11818HI SNdHOD 0DLID
NIDOHOAH TYNOLLIaaY
NY ONY JNVHEINIW
NOILYDIdIENd NGD0OHOAH
¥ 'WNYAa HSY 14 LONAOHS
HO.LOVIY TYNOILIOOY
NY *NIVHL LY3HIHS
TYNOILIQAY 'HOLOVIM
QNQJ3S v SIANTONI
LNIWENINY IHL
HIANM LNIWLINDI M3N
THS 341 0L ag.1Noy
aNY H388053Y 3NIWY NY
A8 WY3HLS NIDOHAAH
FH1L WO AIAOWIY
81 30141NS NIDOHAAH
'F10A03H HO4 Q3A0WIH
NIDOHAAH §530K3
aNY 37000 Sl WY3HLS
ANIM1443 4L VINOWRY
01 SANNOINOD)
NIDOULIN 3HL
ONY 331I47NS NIDOHAAH
0L "HNJINS JINVOHO
SHL SLHIANOD NOILOWEY
SILATWVLYD V 'HOLOV3IY
¥ OL Q34 ONY ‘a3LvaH
' NIDOYTAH HLIM a3XIW
S1¥00LS0334 "SWYIH1S
0334 IHL WOWA HNIINS
ONY NIDOHLIN DINYOHO
NOILIONOD LIAM] LIWASINCLLIONODIWLL LINAL LLIWIA 05307640 S3LONSS3I00Hd diNn) Lnd SWVYNSS30O0Hd SWYNALIIOYS | CION8Y
FWLLOAY]  LINNCQLS| SIWIALS] DAVLLIWNSING) LINASIWI|  SIW3 LNdNYHLl NYHL ’
LIWMQ.LS

(Fos) epoj Inyng JuEIROd
B}E8Y, SUIBIUOY BSAICIG pPUY
8RUNIX| Y [BNJ BNOSSBE) % |and enoesey {H/ma uojiw 05z Supnoulol dn "HMIE WO 001 UBY) SJOW) 6638LIN/813]j00 B2Z|$-tB[J16npy] &, £'ZL,, BUIBIUOY) adA ] §6B20.d PUY
LO0Z/ZMILL PUY LBELILIL UBBMIBE 81B(] Jjuliag
‘erallig Uddeag Joj sely| |98y Bulyoey 01ad

apeaddn jonpoid pue yosdoi] -1oUosLy - § S[MPOJA

DT ‘SIonyg Ues]) AR OWO




£1-09

0 . 3
LOOT Yoqueda(y Z000"€£6-190 2T *DHD
3DVHIAVH SV ANdd|Se SVY9 13N ABINILFY Hitdawweest |- {80 AHINIJIE ITUAALYD| 12091
TYONNY HN4INS MO 40 380 -¢1) H3.LvIH U0 LOH INY1d S¥D S1¥S
3OVHIAVH SV ANdd |52 S¥9 19Nd ASINI4TE HANLEWN B'121 (80-01} U3LY3H HIN0E3E Y3ddIHLS AHINIATE ITNAAL YD 1220-Y .
TYNNNY HN4INS MO 4G 38N | 80-04 H/NLEWW +'8EL 1800 LHH % (80-9} HRLYAH Y3083
H3ddIH1% HILY3H1OHAAH YHLHdYN
JOVHIAYH SY ANdd (52 SVD 13N3 AHINITY va[eest (80 % AHINISIY STINAAHVD] 1120-¥1.
IVNNMY HNJ4INS MCT 40380 HNLAWW 80-€) SHILYIH BHIMOL WNNOYA S B Y
AWdd[o0E H31v3H 2H LHJ MHVd U334 110 T1FHS| ekr0-XL
Wdd[C0E S3OVNHNA 3NO ALNIML MHYd U333 110 T1IHS| EPP0-X1
Blou 8BS Wl isnindWdd 208(091 1904 HNAI0S MO SHA1LYAH 00 LOH AHINISIY FJHOWAHY| S600-H0
indu] n1awwalleo H/a1|2d ot SYD AHINIATH SXON|HOLEWW| LP L HILYIH 3aNHD H1HON ‘00 AHINIJTY G3LINN| +E20-vd
yeay Suisn Q3ZI4NdINS3A 4O 3SN| 404 S PUB USN 0 .INC JaU
pajeIned o} laeford ey) Bupwoje sjaas
weayubis mojeq eseeiou)
J{es8AD BU 583NP8! SUDISS|WS|
%QIN JO uofionpa) ay ] siewnql
XON Mol Bunisu) Aq peyipow
SBM J8]EBY 8PN YUOU BY ]|
FIBVIVAY JOVHIAY ATIvVa ANdd|SE 'a3INBNE 13N4 NI WA |0 ESE-3 # Al AS A3I41LNIAI| H/NLEWW(ZE2 HITI083Y ¥3ddIHLSOS) YANA STaNd NYSND YNOZIHY| 8+00-2v
10N SE Ol 3L HNITNS LNIWdINDE SIHL LINO NOISHIANOD SNY.LNY :
IBVIIVAY FOYHIAY ATIva AAdd(5e ‘Wdd S€ O1 3LIWNIM $|60580-9 # QI A8 QIIHILNIAI H/NLaWN[LLL 43710834 YIWNA §13N3 NY310 YNOZIYY| 8v00-2v
10N LNIWLINOT SIHL HILLI4S H3LYaN10HaAH 311111810
ERliatiing FOYHIAY ATIva ANdd|SE ‘Wdd S& CL O3LINIT S|0EL50-d # Al A8 AII4ILLNAAI| H/NLEWW|82L 2 "ON B3LV3HUI LN YNA $79N2 NYSTD YNOZIFY| 9+v00-2v
LON S1 LNININCT SIHL LINM ONINHOLTH DILATY.LYD .
IEVINVAY F9YHIAY ATIva AWddjse ‘Wdd 52 01 GaLINN § 021508 # QI HNLAWW|ZE1 1 "ON HILY3HEALNI[  YIWNA STaNd Nv310 YNOZIYY| 9+00-Zv
LON LNIWINDI AF d3I3ILNIQI LINA DNINHOE3H SILATYLYD
LNIWSINGT SIHL .
FIEVIIVAY SOVHIAY ATV ANdd]SE 13N NI Wad OLLSO| H/NLEWW(Z2L HILYAH]  YWNA 573N N¥31D YNOZIYY| 9v00-2v
LON S€ QL 31NN HN4INS -8 #Ql ENSWIND3 A8 FOHYHO LINA DNIWHOZTIY QILATWLYD)
Q31d1LNIA1 81 LINND SIHL
Exchatifig SOWHIAY ATIva AWdd|se ‘Wdd e QLA3LWN S Q0S0H HNLEWW (112 H3LVIH HOLVYNOILOVYHE]  YWNA S1ANd N30 YNOZIYY| 9+00-Zv
10N 8 # QI LNIWNdIND3 AB NIV LINN HSHOYHDOOHAM
J3I411N3AI SI LIND SIHL
FTEVIVAY FOVEIAAY ATIYD AWdd|se COLED| H/NLBWIN L0} HILYIH IDBYHD 3ANEO WNNOVYA|  YIWNA $1304 Nv3D VNOZIHY| 9v00-2v
10N -8 # al INGWJIND3 AS
Q3IGLINIA! S1 LIND SiHL
N1gWNATIFO'0 Hare's |13Nd INAINS MO 20 3asN RUALEWIN] L e HILYIH 300  NOISIAIG DNINIERY YNYISINOT| 6#E0-91
H/FT[EE'S H/NLBWIN|3PZ HI1Y3aH 39HVYHD H3WHC43d | 'ON LNY1d| S6E0-XL
3AXOW XOOHBWYHS GNOWYIQ
ILVINDTYD| NLEWW/AR|+0'0 H/ajse's 13N YN4INS MO 'OML 3HL SO HNLEWN| LS H31¥3IH OMILTYHISYIA|  MNGCISIAG DNINIJIH YNYISINOT| 87H0-¥1
NOLLYNISWOD ¥ HO 'SYD
AHINIZTH 'SYD TVHNLYN .
NHNE AvA SHILYIH
S3LYDIAN] LIWHE GHL
NOILIONOO LIAWN LIANS|INOLLIGNOOIWIL LINCIL} LLIAN 083a141T S310NSE300Hd 1NNl Lnd AWYNSSIO0OHL SWYNALMIOVA| QI07ad
JWILOAY| LINNALS| SINIALS| DAYELININSING| LIWASING| SIWa AndEHL] NEHL
LINITALS

(t0s) epixo|q Injing HJuen|od
ASIREH, FulRIlGD S5650)1d puy

SIMIXIY 8N4 SNOSSEY) B |@N4 Snoaser) H{Hmig uojw Q§Z m_.__.v_.__o:_..ou dn ‘Hmig uoj|||w pOL UBL} BJ0iU) 8B2BUINL/EIBJI0E BZIS-[BJIISNPY] 1,E'T L, SUIBIUCY adAL s88001g pUY
ZOOZfZL{LL PUY ZB6L{1/L UBSMIEE 818 Iliiag
1BLBYIY Yaueag 10) senl||2ed Bujysien 018y

oprigdp) 1onpoid pue yasdoi] -IsyosL] - 9 9[NPOIN

D17 S1enyg uBs[D) 19ATY 0140




* . 3
LO0T TequIade( P1-06 2€000°££6-190 DUl "DOHD
S3ALON 'SEH AWdd "AHYIWIE | HNLEAIW|S9L gL0LH 'H3L¥3H 3ANHD AHSNIZAY [YNIA| LEQ0-MY
ANYLATC 891 'SVYD "SZH AWdd 831 $173Nd 40 3dAL
ass 'SV AHANIABH HNAINS|  HOIHM a31141934% LON
%10°0 *Dd HNAINSG S1LSYD WNAT10UL13d
%L0'0 'SYD TVHNLYN QINoIT ONY 'SYD
WNAINS %SE0 '13STIQ] TVHNLYN "SYD AHINIAIY
'SMOTI04 8§V SLINN 40 NOILYNIBWQD
INILINOO ¥N3INS 13Nd SNHENYE 30HNOS.
THANLEAN | 81 ALIOVAYD
Q3LvY J3ZIHOH.LNY
1ng HNLAWW
0591 81 ALIOVYD NDIS3d
‘Q8d-L0vE OL 103rans 13Nd AHYWIEd 3HL SIf HINLaWinjopt YI0LH "HILY3H 3aNHO AHINIFIY IVNIA| LEQD-MY
LON §1 ONV §461 OL HOIKd| HOIHM OL SV O3QIAOHd
JITIVLSNI SYM J0HNOS SI NOILYDIGNI ON "9d1
SV A31¥DIONI SNON| ANV SYD AHSNIJTH 'SV
TWHNLYN 3HY §713N4.
HNLEAW 1 S1 ALIOVAYD
QaLYH JIZIICHLNY
HMNLGAW 00k}
40 ALIOYdYD NDIS3A
WYHO0UHd 0Sd FHL HLIM
A1dWOD 0L d3HIND3Y
LON J4043K3HL
‘6461 O1 HOIHJ Q3T1VLSNI
410N 338 EGTTEN] 'SV TYHNLYN ZE-5002 ¥ 28 AHINIZIH SITHVYHD LS| £1E0-v .
IVNNNY) AWdd 003 NVHL 344 C8TV $30HN0S ~5002 '62-5002 '£1-5002 'PL-5002 ‘(18-8)
S837 NOILYBLNIONOD HHOLIG WA ELL L8 20-51-d SHaLV3H ¥ 81-5002 30934
$2H NY HLIM|  -6002 HH/NLE WIN 651 :2€ '
$35VD 1304 AHANISZH|  -5008 HH/NLE WW 561 62
HO SYO WHNLYN| -6002 HH/NLE WW LEZ 91
ALYND ANNAdI 40 38| -5002 YH/MALE WW BSL LL
-5002 HH/NMLE WIN SB1 'v1
8002 YH/N18 WIN SEI 1189
NOILIANGD LIAML  LIWMS|NOLLIONOOIWIL LINAY| LN 08307HLY, S310NSS300Hd HNNl ind FWYNSSIO0Hd SWYNALITIOVH| Q1078
SWILOAY| LINNQLS| SIAIALS| DAYLLINITSING| LIWNSING] SIN3 1NdNYHL| NHHL
LINMOLS

(0s) apixorg JnjIng suein|jod
J3]8a}H, BUIEIUOY 5880014 puy

ERINIX|W (2N BNOJSBY) ¥ |and Snoassy) {Hmg uof||w 052 BUIpnouye) dn "HMIE HOJIIIW 00 UBL) SI0W)} S23BUIN/EI0]|0T OZ|S-|BMISNPU] :,8'21, SUleIu0s) adh) 558001d puy
LO0Z/TL/)L PUY LEGL/L/L uBaMleg ejeQ Wlkied
1B481M2 YouveS 10} senyves Bulysien ogy

apei3d) 1onpoid pue yasdoi] -1oydst] - 9 S[NPO

DT S|ty ues[) 19ARY OO




. ) 1
00T 1equIadad S1-09 Z000'€E6-190 "2UI “DHD
0Lv0 A9|NLBAW/AET]800'C WONIXYIN ERED $13N4 SNOASYD LOOCH-H SV Q341 LNIQI RN LEWN]ZE2 {050F-R) NLO v "ON 'B3LV3H AHINIITH STTHYHO V| BHHOV1
QALY NGV ATHNOM NY3T1D 38N 'S301LOVEd ATH3IWLEOL 'SYD ,
: NOILSNSNOD 000D| 440 AH3NIZIH ONY SVO
IYHNLYN SNHNE LINN
REELEI R B S3LON 335 Hia1(g5L "3580 001 /MO 0'S “eolLdH| HNLanW (v 12t H31vY3H 0334 HOLOVAH § "ON-N18[ d1 'ONINII3H OBLIO - TIEONOAT| §2E80-XL]
ATHNOH NYHL BHCW ON LNALNOD| 18 ‘ON INIOd NOISSING
IWNIS OB S TVLOL ONY 4080
03LYINOVO COL/HD 52'0 NYH1 3HOW
ON ENILNOD §2H HLIM
SVD WENLYN HO SISYE
ENITIOH H € ¥ H3AD
4050/4S 1'0 NYHL 3HOW
ON LN3LNOD S2H HLIM
YD 1304 9304 $ MO
0F1VIND WO NLEAW/AN|E 00 $3LON 335 wanfeet "3050 00} /4D 0°S "g014H| /N LAWW|Se 70 | H3.LvIH G334 HOL1OVaE 183m il WOSI| 91 'ONINIIZY ODLID - TISONOAT| SLE0-X2
: NYHL IHOW ON LNILNOD| -N.L8 "ON LNIOd NOISSING
S WLOL ANY 4080
G0L/HD §2'0 NYHL 3HOW
ON LN3LNOD S2H HLIM
SV WHNLYN HO 'SIsvE
ONITIOH H € ¥ H3AD
JO50/HD 10 NYHL 3HOW
ON LNILNOO S2H HLIM
SV9 13N 71304 § MO
WANIXYI [XT=q] [ 13N SNOASYD "Svo|HNLEWN[0SE {coo0z-H) AHINIFFE STHYHI DIV 610V
ATHNOH NY312 35N 'SIONLOVHE| 430 AMANIZTH ONY SYD Q534 LINMWRNSYA 30NED *H3LVY3H
NOILSNEWOD JO0S| TvHNLYN SNHNA HILYIH
NLAWN/AN|S00°0 N1awwaifsooo "0 LVIIONI INON "AHYWIEd | H/NLBAN|S9H SL0LH 'H3LV3H 30NEO AHINITSH VN3N | LE00-MY
§173N4 40 3dAL
HOIHM Q211219348 LON
SI 11'SY9 WN31od.12d
QINDIN ONY 'SYD
IYHALYN ‘SYD AHANIAY
340 NOILYNISWGD
SNENE IDHNOS.
HALEAN | S| ALIOYAYD
Q3Lvd Q3ZIHOHLNY
1ng HnLawmw
0591 S ALIOYdYD NDIS3O
NLEWW/A1|S00'0 N1awwaTjsooo Q3LYDIANI INON "TENd ABYWIEd 3HL SI[ Fvnlawn|orL Y10LH 'H31v3H 30NHD AHENIZIH [VN3M| LE00-HY
H2IHM OL §Y a3aIAOKd
SI NOILYDIONI ON "Dd1
ONV SYD AB3NIH3Y 'SYD
IWHNLYN 38Y §13nd.
HINLEININ L SI ALIOYAVD
AQ3LYH 0IZIHOHLNY
HINLEWW 0'0%L
40 ALIOYdYD NDIS3O0
"WYHDOH 0Sd IHL HLIM,
ATdWOD 0L g3-IND3Y
AON FHOA3HIHL
‘S261 OL HOIHd Q3 1I¥.LENI
NOILIGNOD 1WAl LIWNMS{NOILIONOD3WIL LINAF[ t1n 05310 S310ONSS300Hd LNN| Lnd ANYNSSIO0Hd INYNALTIOVH] Qi07ad
INILDAY] LINNGLS| SINIALS] DAVLLINNSIWS| LINNSIWG|  SIwa LNdNHHL| NHHL
LIWINALS

opei8dn) 1onpoiy pue yosdor]-10yosLy - 9 S[MPOIA

18116 BIE|N3JUR U ||Od

J8188H, BUBILO?) 5690044 PUY
SOIMXIY 1911 BNOISED § |97 S0a8AD H{HMIE ol 052 Bujpnjoulol dn ‘HMIG UD|||IUL 00| UBY) BIOW) B8IBUINI/BISIOE BZ|S-IBIISNPU) §,8'ZL, SU[BINOD BUA ) 8583014 PUY
2002/CL{LL PUY LE6L/L/L udameg eleq Juuegd
RSO YIRS Joy sanord Bulymen o8y

D17 ‘Spand Ueal) 1oAY OO




- . 1
LOOT F9quIa0s( 91-09 Z000°€€6-190 U “DED
FIEVIIVAY SOVHIAY HH-S NLENW/ATHSL00°0 QLLSY-3 # 01 AS QIEHILNIAIF H/NLEWW (222 H3TI083H 834dI41508] YIMA S73Nd NY3T0 YNOZIWY| 8+00-2v
,._.Oz LNIWING3 SIHL| LINN NOISHIANOD INV.LNG
SNBYIIVAY ‘DAY BH-E| NLEWIWAT(52000 OLLS0| H/NLEWN|Z2L H3Llv3H YWNA $13N4 Nv31D YNOZIHY] 9+00-2v
LON -8 # Q1 LNJWIIND= A8 JDHYHD LINN DNIAHO43Y DILATVYIVD
O3141LN3AI St LINN SIH.L
NL1EWWET{5L00°0 FOVHIAY HH-E| NLEAWAT|SL000 60580-9 # QI A QIIJILNIQ)| HLAWW| L1 L 43710834 YWNA S13N4 NY32 YNQZIMY| 3v00-2v
JINIWIINOA SIHL H311NdS H3LY3IBLOHAAH 3LV TLSIO
NLgWNAT|SL00'0 SOVEAAY HH-E| NLEWW/AT{SL00°0 0E150-9 # QI AG Q3IAILNIQE H/NLEWWN (2L 2 "ON H3LVYSHHILNI YIWNA ST13Nd NY3T12 YNOZIFY| 9%00-ZV|
. S1AINIWSING3 SIHL LINM ONIWHOLS3H JILAYLYD
NASWINET|SL00°0 JDVHIAAY HH-E| NLAWW/BT|SL00°0 02150-8 # Qi H/NLEWW 261 L "ON H3L¥3HH3 NI YWNA ST3N3 NY3TD YNOZIWY| 9+00-2v
LNIWCIND3 AG Q3I41LNIAL LINN DNIWHOSTIH SILATYLIYD
LINIWSINDI SIHL
NLEAWAT|SL00°0 DAY NLAWN/GT]SL00°0 QOSOL H/NLOWW|LLE HI1YIH HOLYNOILOYHL YANA SN NY310 YNOZIBY| 9+00-2Y
YNOH-33dHL =g # Al LNSNdIND3 A8 NIV LINN B3HOVHO0HGAH
Q31d1LNIQ) S LINM SIHL
NLAWNATSL000 ASVHIAY| NLEWW/AN|SL00°0 Q0 LSO R/NLEWIN| 101 H31V3IH IDHYHO 3aNY0 WNNOYA YWNA ST3Nd NY3T1D ¥YNOZIYY| 9v00-2Y
HAOH-S3HML -8 # QI LINSWJIND3 AQ
Q3Id1LNIAI 1 LINN SIHL :
ADVHIAY| NLEWWAT| #2000 S73N4 SNO3SVD 'SVD IWHNLYN LE-8002 % ‘et AHINILIN STHVYHD LS| €180V .
IYONNY 40 2SN AONY 'SFILIVED 3413 08V S3HNOS -G00Z ‘62-5002 "£1-8002 ‘P1-5002 '(18-8)
NCLLSNAaWoD a00D HH/NLE WA €41 48 20-51-4 S4ILV3H ® 815002 H3OE3H
‘NOILYHAH0 ANY NDIS3A] - -6002 HH/NLA WIA 651 128
INIWLIND3 H3dOHd|  -5002 WH/NLE WIN 561 62
-600Z HH/N1Y W 182 8}
-5002 HH/NL1Y WKW 851 *4L
-¢002 Hk/N18 WIN 861 i#L
-6002 HH/N.1E W SEL 1B-8
NLaWw/al|s000 N18WW/A1(S000 NOILYHIdO H/NLaWALSOL d31Y3HH3dNS AINVYId INIHALS SSWVT LS| PLIO-¥1
ANY NOIS3T 00D
Q3LYINDYD | NLaWW/aT{EL0'0 S3LON 238 H/a7|68'2 ‘S WLIoL ZH-IOHLHO H/NLAWW|2v 922 YILyIH N ANITAXOHLHO| 41 "ONINIZ3E ODLID - TIFANOAT| S480-X1
40%0 00HHD 0'G NYHL VON LNIOd NOISSING
3HCOW ON ONY S2H 3080
0DHHD S2'0 NYHL SHOW
ON HiIM SVD IWHNLYN
35N HO SeH J05a/MHS 10
NVHL 380N ON HLIM SYD
13Nd AHSNI43H 380 :13N4
1NILNOD BOHTNS MO
QILYINIWVD| NLENW/AET|£00°0 HEER' ‘40840 001 B 05| 'NMOALNHS 38 TTYHS 28| HINLAWW|SPE 2L "ON H37108| Jd71 "ONINIZ3Y 0DLID - TI3ANOAT| §280-X1
NYHL IHOW ON LNILNCD| -H3T08 :0ON 1d NOISSING
S IVLOL ANY J4O8a
COLYHD S2'0 NYHL SHOW
ON LNZENCD SEH HLIM
SV WHNLYN HO '5ISva
ONITIOH H E ¥ HIAQ
JOSA/HS L0 NYHL 3HOW
ON LNILNQD SEH HLIM
SVYH 73aNd 1314 S MO
NOILIONOD L1INM| LINNS|NOILIANQDIWIL LINOE[ FLIAN 0830 HLD SALONSSIO0OH lINN ANd FWYNSSID0H JWYNALITIOYL| dIonsy
SWILDAY( LINNQLS| SINIALS| DAY ELINNISING| LIWNSINT|  SINa 1MdNEHLE NHHL
1INIMAls .

JBUBY BIBIND|LE] uBIn| O
(I818EH, BUIBIUOL) B58501d puy

$2IMXIY |31y SN0BSAD & |ang 8n08ssY {(HMig VoK g5z Buprjouyo) dit g Uo|(||W g0} UBY) SI0W)} S8IBUINS/SI6|I0F 8ZIS-|BISNPY| :,£'T ], SUIBIUOY 8dA ) 6852044 puy

LO0EEL,

JLL PUY £66L/L/L vesmeg e1eQ 1wied

1BLIBID YoIES Jo} BeiIIoey Buymely Dgy

apeiddpn) 1onpoig pue yosdol] -1oyasy] - 9 S[NPOIA

| DT ‘SISt UB3[) I9ATY OO




LO0T 12quuI0(J

L1-09

T000°€€6-190 24 “DHD

JOVHIAY
IVNNNY

N1gWIWET

100

WNWIXYN
ATHMOH

H/a1

i

{SYD vHNLYN} 871304
ONINENG NVT1D 4O 380

H/NLaWW

L'esl

€012
-SH H3Lv3H NWNTOO AYIACOSY 28

LNYd HIWONOW INIHALS

E61L0-¥1

NESWW/MET

200,

H/ET

ECRS

S3A0ILOVHd
NOLLSNEWNOD gO0D

205-Jd% LNIOd NOISEINT

H/NL13WNN

orl

L'ON H3LVEH "IN NY0

AHINIHIY LNIANOD

8210V

niawi/an

§L00°0

BDelars fBp 5OE

e

$3011.0vHd
NOILSNEWQI 00D

W3D Ui
peloliuow Uey) 'Bunsa) yoels
Aq peljuena 8q o) esuelidwon,

1000-H H3L¥3H "LINN 394YHO 3aNHD

434 ALID YONOd

860030

niswwel

<00

&zl

$301L0VHd
NOILENEWOD J00D

105~ INIOG NCISSIWG

HiNLaWW

it

H3LYIH dDHYHO NHO,

AHINIHZH INTANOD

gzL0

nLaWWM&1

200

Ha

$301LOVHd
NOLLSNENGD JOo0D

H0E-H98 INIOd NOISSING

HNLEWW

obL

H3aLvaH L-5aH

AHINIZ3E INJANOD

1201

NLBANAT

54000

eBeioAe Aep Gog|

H/A1

20

S3DILOVEd
NOLLSNENOD QOO

Burisel ¥oe|s
£q peljuens aq o} eaueydwos

9100-H H3LY3H “LINN WNNOVYA 3aNHD

434 ALID YONO4

BECO-MO

HAT

190

3HL JO lbvd SV
"HOSSIHAWOD dNI¥VYW
NIDOHJAH T¥NOLLIAOY
NY ONY INVHEW3aN
NOILYOIdIHNd NGDOHAAH
¥ 'WNHGO HSV4 LONJoYd
HOLOY3Y WNOLLIQaY

NV 'NIvHL L¥IHIHd
TYNOLLIGAY 'BOLOvVad
ANOD3S ¥ SATNTONI
LNINANINY IHL

H3IANN LNIWINDI3 M3N
NS 3HL 0L a31NOH
OV H3gHOSBY ININY NY
AH WYZLLS NIDOYAAH
3HL WOH4 a3AOWIY

St AAATNS NIDOHAAH
"I1CAD3H HO4 G3ACNAY
NISOHTAH $530%3

AONY 031000 Sl Wv3HLS
LIN2MT443 FHL VINOWIWY|
OL SONNOCdWOD
NIOOHLIN 3HL

ANV 3AILTNS NIDOHAAR
QL HNATNS DINYDHO
FHL SLYIANCO NOLLOVIH
OILATYLVO ¥V 'HOLOVIY

¥ OL 034 ANV 'g3.Lv3aH

' NISOHOAH HLIM Q3aXIN
81 ¥00L80334 'SWVIHLS
{334 3HL WCHd 5N31NS
QONY N3DCHLIN DINYDHO

HNL8WW

H31v3IH 4371083y
H3LVIHOHOAH 3LYVILLSIO O3XIW

ANVId LS3M - AHINIZTY
ILSIHHO SNdH00 09110

BLFO-XL

nduy
128y Busn
peenen

NLaWN/MAET

6000°0

HAT

L0

A21L3VHGE NOILSNEWOD
A00D 'WIAWVYHD AVHLS

-4 uedagng

19 40 0 Ul sjusiuainke:
d¥YHSIN Pue '00 Hedans g9
H=D O U SpJepuBlS ) DY
o} joaigns os(e s} Jun eur]
"C0D Hedgng *HoH Hedqng
' Hedang b0 OF SISN

Y} 0}133[ans 8 Yun By

HMLamn

atl

HALW3R “LINA HAMOD A3AYI130

‘00 AHINIJIY Q3 LINM

LEE0-vd

NOILIONOD,
JWLLOAY|

LINIOLS

LM
1INNQLS,

LIWNs
SIW3ALS

NOILIONQDIWIL
DAVLLINASIWG

LINNOE
LINNSIWG

LLIWIA
SIKwa

05301HLD

$31ONSS3ID0Hd

LINN
1NdnNBEHL

Lnd
NEHL

SWYNSSID0Hd

FAYNALITIOVL

qiogy

JenBlY e18nojUEd uEIn(IOd

Jejeay, sujBluo] 85200I1d puy
S8INIXIW (8N SN0asED P [and snoases {H/nig uoyiw a5z Bupridul/o; dn ‘HMIF UO|[||W HOL UBL) 210W) $82BUINL/SI8]I0T BZIS-[BIAISNPY] 3,82 L., SUIRIUDY adh)| s5e0id pUY
LO0Z/ZL/LL PUY 28611/} uBBAEE B18( 3jLued
LSO UdIeeS 10} salunoed Bulyalew o1ay

apei3dr) 1onpoid pue yosdol] -1ayosL] - 9 S[OPON

DT 's[eng uBa]) 10AR] OO




. ) 3
LO0T 12quIad2( 81-09 2000°€£6-190 "9UT DHD
JOVHIAYNLIWNW/GTSL000 S3DILOVYHd ONIHIINIDNI HINLaWwW|esaL (80 AYINIZTH ITNAALYD| LI20-Y .
HNOK-e 0009 ANY ‘NOILLYHIdO -#L) HLY3H 1O LOH LNYd SYD S1¥S
‘NDIS3d H3dOHd
FOVHIAV|NLI8AW/MAT] 520070 S301LOVHGE DNIYIINIDNG HNLEAW 8°12k {80-01) 43L¥3H H3NCETH H3dJIHLS AH3NISAH STUAAEYD| L LEC-V .
HNOH-E CO0D NV 'NOILYH3JO| 80-0L H/NLAWA #'8E1 809 AHY 8 {80-0) ¥3LV3H H3NOA3H
‘NDIS3Q H3dOHd HiddIH 1S HILYILLOMOAH YHLHIYN
JDVHIAY| NLAWW/AEN|G2000 S3ADLLOVHI ONIHIINIDONT “v3|2sst {go-r ¥ AGINIFIE ITUAALVS| L120-Y T,
HNOH-€ aoo0s ANy 'NOILYH3d0 H/N18WIN §0-€) SHALY3H HIMOL WNNIVAQ B Y
NBISZd H3dOdd
Ha(ree HNLAWN|ere H3.Lv3IH 3DUYHD H3WHO43d L "ON ANY1d| SBE0-XL
JIHOW HOCHWYHS ONCIWYIQ
HaT(2571 HINLEWN]E 2P L HILYIHHILNI L ON ANVd] S6E0-XL
3IHOW HOOHWYHS aNOWVIO
nLanw/msl|20o H/a1(98°L S301L0vHd|  202-d} LNIOd NCISSIWS| H/NLaWIW| Loe 2'ON HILVAH WLV LSdA ABINISIH LNJANOS| 8210-¥1
NOLLSNEWOD 00D :
JDVHIAY| NLEWW/ET| 100 WNWIXYIA HatsL (Sv¥D S§300Hd SVE TwHNLYNE HNLEWW|G61 0228-5H HalvaHay LNV1d HIWONOW INTHALS| €6L0-¥1
TWANNY ATHNOH ANV SYD TWHNLYN) §73nd HHANLAWA #'0LL SYD
DNINENS NYI1D 4O 38N] SSII0H HH/N 18NN 9'¢8 :
NOILIONQD 1IN LINAS|NOILIONOO3WIL LINAE| FLIWM 283dMHLD $3LONSS3000d NN Lnd FWYNSS300Hd JNYNALAIOVE| alonay
FWILOAY] LINNGLS) SINIOLS| DAYLLINISIWG| LINMSIWI]  SIna LNdNEBL| NHEHL
LINRALS

19118y SIB[NDILIBY JUBIN||OY
J81BOH, BU[EIUOY §5330Lg puy

SBIMX|IN (8N4 SNOBSED ¥ |3N4 $Noesen HHMA uol|jjw 05z Bujpn]aul/os dn 'H/NIE UOIIW 001 UBY} 2J04) 800BUIN/EIR]|O 7|S-BLISNPU| 1,E 2L, SUIBILOY sdAL 5583044 puy

L00ZRM

LI PUY 661111 uBaMmIag B1BQ Julied

{BUBIND YaIBag Jo) BAR||98S Bujyoiew 18y

apeidd) jonpoi pue yosdol -1eyasn - 9 S[POJA

DT 'S[end UB3[D 19ATY OO




L00T =3quIada(]

61-0%

T000'€€6-190 2l “DdD

HAT

2.4t}

3HL 30 1Hvd sy
'HOSSIHdWOD dNIHYIW
N2DOHOAH TYNOLLIJOY
NY ONY INVHEWIW
NOILYOIdIHNd NIDOHAAH
¥ "WNHQ HSY1d LONAOoHd
HOLOv3IH TWNOLLIQaY

NV ‘NIvHL Lv¥3HZHd
TYNOLLIQQY 'HOLOVIY
aNOS3S v S3ANTONI
LNIWONIAY IHL

H3ANN LNIWLIND3 MaN
'NYS IHL OL J31NCH
ONY 385088V ANINY NY
A9 WVIHLS NIDOHAAR
IHL WOBd Q3IACWIY
S134137INS NIDOHAAH
3710A03H HO4 Q3AQW3H
NIDOUTAH §530X3

ANV 037000 S WY3HLS
ANINT3d3 SHL VINCWINY
01 SONNOdWOD
NIDOHLIN IH1

ANY 3A14NS NIDOHAAH
GL 4NN DINVOHQ
3HL S1H3ANOD NOILOVIY
JLATWLVYO V 'BOLOY3d
.V OL 034 ONY ‘a21v3H

' NIDOHTAH HLIM QIXIW
S130018033d 'SWYIL1S
J333 IHL WOH3 HNdNsS
NV NIDOHLIN DINVDHO

HALEWIN

H3lvaH 5371083
HILYIHOWQAH ALY T11LSIT QIXIN

LNYd LS3M - AHSNI43H
ILSIHHD SMdY0D QDULID

SLF0-XL

JOvH3AVY
TYNNNY

NLEWW/AT

F500°0

§73N4 SNO3ASYD

40 38N ONY '$IIILIVH
NOILSNEWOD Q00D
‘NOILYH2dC ONY NDISIA
LNINAINDT HIA-OHS

SYD IVHNLYN

del2 OS3IV §30HNOS
HH/NLE W 84} 1B

5002 HH/NLE WIN 651 ‘2
-5002 JUH/NLE W 561 62
-5002 BH/NLE WIN LE2 81
5002 BH/NLE WIN 65F L1
5002 BH/NLE WA 561 F1
5002 HH/N1E WA SE1 18-

2€-5008 % ‘26
~S002 ‘62-5002 '21-5002 v 1-5002 '(18-9)
20-G1=d SHILYIH % B1L-5002 BI1083Y

AHINIJ3Y S3THYHD "LS

€120-¥ .

NLEWWAT

$500°0

321L0vHd
NOWLSNEN0D a00D

*SIBLLING XOMN MO| BI
UMgww Lz o) ymiguiw
21 woy) sebupl ejel jesy
WnWXew "0100-8 pUe 6000
-g S19)|0G Weals pue ‘6500
-H PUB '8500-H 'ZS00-H 'L00S
-H 'S109-H '¥109-H "£009-HN
‘B5/5-Q71SN "2066-H 'L066

H 'L00L=H $16]861] S5090.d

SH3T108 ANV SE3LvaH §S300Hd

AHINIFIIE ALID YONCd

20L0-MO

niawwan

000

NLENWAT

000

20 SS30X3 %E
'SI0HINOD OILYWOLNY
HLIM SENDINHOZL
DNILYH34O H3dOHd

HNLAWA

594

H3lvy3HU3dns

LNV 1d INTJUALS STV LS

POV

NQILIONDD
FWILDAY
LIWMAAQLS

LIWM
lINNaLs

LIWRS
SINIALS

NOILIONOOZWIL
SAYLLINNSIWG

LINNE
LINNSIwG

LLINIT
w3

083071

S$3LONSS3I00Hd

1IN
LNdNEHL

1nd
MHHL

IWYNSS30QEd

AWYNALNIOYS

QIo7ay

{DOA) spunodwog AUBBIO BIIRI0A UBINIEOY
A31B3H, SU[BIUDY 5683044 PUY
SN 9N SNOBEBE) § 19N4 BENOBSBY H(HMIg oW psZ Buipn|oul/oy dn ‘Hmig UoKIW Q01 UBYL 0JOW) SEBUINA/SH3] |08 92Z|S-18IISRPU| &, 2L, SUlBIUOD adA) $88904d puy
L00T/ZL/LL PUY Z661/L/L UBaMIBg 01BQ 1oy
1BlBYED YDIESS JO) sepl|ved Buluden O1ad

apesddpy yonpoig pue yosdoi]-IoyosLy - 9 S[NPOIA

DT '$190y UBs[D ISATY OO




- . [
L00T Rquade 0Z-09 T000°EE6-190 "9Ul "DHD
ABVHAAY[ NLEWW/ET[S 1000 $S3ADILOVHd DNIHIZNIDND H/NLEWW]EESL {80 AH3NIH3H 3TIAALYD| HIE0- Y.
HNOHE Q009 ONY 'NCILYHIdO, -PH) HALYIR TIO LOH LNV1d VD S1VS
‘NOISI0 HIdO
ABVHIAAY] NLEWW/ET|S1L00'0 S30ILOVH BNIYISNIONT H/N1SWW 8'LEl {80-01L) U3 LvaH HITI083H B3ddIHLS AHINIZIY ITIAAYD| 120,
HNOH-€ 400D ANY 'NOILYHIdO| 80-0L H/NLBWW t'BEL :80-8 LMY % (20-9) HALYIH HINOEIY
‘NDISI0 H3dOHd HIddIH LS BILYIHIOHOAH YHIHJYN
ABVHIAY[NLEWW/ET[S 1000 S30ILOVHd SNIYIENIDNT EEIEET 80+ % AHANIZ3Y 3TNAALYD] LLE0-Y .
HNOMW-E ao0S ANy 'NOILYHIO H/NLEWW 80-€} SHILYIH HIMOL WNNOVAE B Y
‘NDISIA H3dOHd
H/ajzes A31YIIANI INON| "NMOQLNHS 38 TIVHS 2} HNLBNW|Sr2 Z1 "ON 83TI08] d1 "ONINIZAH ODLID - TIAGNCQAT] SL80-XL
-HII08 0N Ld NOISSING
Hafeet QaLVIIANT ANON "ZH-IIOHLHO| N Lann[eF ez HILVIH [ INTTAXOHLEO] 7 "DNINIZ3H ODLID - TIIANOAN| SL80-XL
“ON INIOd NOISSIWG '
H/a[seo H/NLEWW 8ve Y3LVaH JDEVHO HaWH043Y | 'ON LNV1d] SBEO-XL
_ IIHOW MOOHWVHS ANOWWID
Hafeoe a3 LvOIAN] INON "eoLdH| RNLaWW (L 12L H31¥3H 0334 HOLOYaH | "ON-NL8| 47 "ONINIJ3H ODLID - TIFANOAT| S480-XL
*N.LE 'ON INIOd NOISSING
WOWIXYIN Ha[zo0 NDIS3A SNIISINBNT H/NLEWW OL'SLL| HiNLaWW|2Lest L'ON AH3NIZZY 3ONVITIY] 2610V
ATHNOH Q00D aNY $32110VHd| = LOdNI L1Y3H 3DYHIAY H31v3H 0334 INMOSYD HNLINS MO
NOILSNBNDS 0008
Ha1jss© HNLENW(Z Lp 1 HILYZSHEILNI L ON LNv1d| S6E0-XL
SIHON MIOHWYHS ONOWYIQ
H/a1]eso a31¥IIANT SNON "90LIH} HNLAWN[SZ #0L [HILYIH 333 HOLOW3Y LS3M 11 WOSI 47 "ONINISIH 0DLID - T13ANOAT| SZE0-X.L
-ALE 'ON INIOJ NOISSINE
HiaT[sPso . 301LOVHd ‘4o Hedang| HnLEWW[9LL HILY3H 'LINN H3NO0D 03AVI3AA "0 AHINIJ3H O3LINN] LEE0-Yd
NOILSNAWOD a00D| 19 H4D o W siuswesnbal
d¥HSIN pUe '00 Hedqns £9
Y40 OF Ul SpAepuels LOYN
o} uum_n:m Os|e S Jun ey
D00 Hedang 'pD Heddng
' Wedans H3D O SEEN
2y} 0} 198[gns §1 Jun ey L
NQILIQNOD LIAA[  LIAMS[NOILIONOSAWIL LINAE| tLiNgT 58347410 $310NSSI00Hd LINA|  1nd FAVYNSSIOOHd INYNALMOVL|[ Q1078
INILDAY| LINNOLS|SINSOLS| DAVELINNSING | LIKOSING|  SING LNdNYHL| NYHL :
LINIIOLS .

(90A) spunodwoy ajuebiQ e]e|oA HuBnjjod

481881, SUIRILOY BEBI0. PUY

$RINIK| [y [N SHEASHE) ¥ [end SNOSSED H(HmIg UolNW 652 Supniduloy dn "HMIE UoL||W 001 UBY} 2IOW) S838UINL/B18]|0g eZ|S-BIENPU| ;,E'TL,, SUIRIUCD adAL 8502014 PUY
Z00Z/ZLILL PUY L661/L/1 UBBMIaE 91B(] Jwiad
UMD YdIeag Jo) BERI10RS Buiyoiew D18H

apeiddny 1onpo1g pue yosdoi]-IoU4osL] - 9 9[nPOIA

DT ‘S[ong Ues[D) 1AL OO




- - 1]
LOOT 1equisoa(] 12-09 2000°€€6-190 "2l ‘DHD
NLAWW/ESECD NLSNN/ET[SE0D Q3L1VDIONI INON| 'SWaD QI8INDAY A8 SYO|HNLAWNIS 6% S0ZH 'H3LY3HAH UIWHOHIMOd AHINIIIE IYNIA] £EC0-NY
LSNYHX3 NI a3dNSyan
SY 20 %4 0330X3 OL LON
HANLAWW | 81 ALIDYAYD
QJLvY QIZIHOHANY
LNE HN1SAN
§'8F S ALIDVJYO NDIS3Q
"ABVAIE S1 HOIHM OL 5V
0IAIAOHd SI NOILYDIIGNI
ON SYD WMAT0ML3d
QDT ONY 'SYD
TvHNLYN 'SYD AHIANISTY
SNHNB I0HNO0S,.
N1AWN/ET]200 nigwwaieoo Q25YDIANI 3NON|  HINLEWW 1 ST ALIOVAYS] HINLEWA[E 0L €0ZHI0ZHH AHINIISE IYNDN] LE00-HY
O3LVH QIZINOHLNY "I0VNENG Q334 BIgHOSEY dikd
LNG "H/NEIWIN
# 01 SI ALIDVJYD NDIS3A
"13Nd AHYWIYd SHL SI
HOIHM OL §v 3aiAQdd
SI NOLLYDIONI ON
'SYD WNI0HL3d ainon
ONY 'SYD AH3ANII3Y "SvD
YHNLYN SNENE 308N0S.
ADvHIAAY[NLSWWET[B0D WNIWIXYW HiET[1e SINGINADAL HINLAWW[E 52 coLe) LNYd HIWONOW INIHALS| £6L0-v
INNNY AHNOH NOILSNEWOD H3d0Oud -SH H2LYAH NANT00 AH3ACO3H 83d
ONY "ONIXIW GCOD
HO4 §73N4 SNOASYD 40
38N 'NDISIA LNINDINDI
QQo9 - $ADLOYHA
NOLLSNEWOD gooD
ADVHIAAY[ NLAWIW/ET[800 WAWIXYW HR[E'E SINDINHOAL H/NLEWW]»'PL | 2012-SH U3L1V3H SYD NOILYH3NID3Y LNY1d HIWONOW INIHALS| £6L0-¥T
TYANNY ATHNOR NOILSNEWOD H3dOHd
GNY “DONIXIN 000D
HOH $73N4 SNO3ASYD 40
35N 'NBISIT LNINDINDI
aoos - S301L0VHd
NOILSNAWOD a005
ndull nLaww/a|eco Hra[ov'2 301L0vHd "34 vedang| HinLamw|ie H3Lv3H 53.L¥34.LOH0AH Q334 004 "00 AHINIZIE QALINA| HEZ0-Vd
yeey Buisn NOILSNAWOD Q00| 19 H4D OF W Sjuswainbel ) .
palenoeD dYHSIN bue 'O UBANS £9
K49 0P Uj SPIBPUBIS LOYI
o} uum_n:m Os|e st JuUn et
D00 Hedang ‘099 Wedang
' uedqng WI0 OF SEEN
8} 0} 198[gns 81 Jun ey
NOILIONOD LN LIWAS[NOLLIGNOD3WIL LINAE[ LLWT 0S3AHLD S3LONSSI00Hd LINA[ T Lnd AWYNSSIO0Hd SWYNALTIOVA] Q10nay
FNILOAY| LINNGLS|SINIALS| DAVILINNSIWG| LINMSIWG|  SIna ) , LNdNHHL| NEML
LINNaLS

apixouoly vodaed auein|iod

, 9188}, SU|BIIDZ §8800)d puy
SBINIXIY |Ohd SNABSRY) % (3N SNOBSES) {561 JO HMIG YO || D0L) SIIBLINL/EISI0E BZ|S-]ELONNIREU|/BIAIBUIOD) 1,8 B L, SUIBILOD BtAL §58001d PUY

£L002/24/1L PUY LEBIL/L/ | uBBAYRY 818(] JWIad -
TBI9ILY Yousag 10} senyoed Bupysiew D1ad

opeaddp) 1onpoig pue yosdol]-1ayssLy - § NPOA

OTT *SIen UE3[D) JOATY OO




LO0T 13quIs0a(]

¢T09

T000'€€67190 "2UI “DHD

nigwwal

SEQ0

nigwwa

SE00

‘G3LVOIANI INON

3Nd AdvWIEd 3HL SI
HOIHM O1 Sv 03QIAOHd
SI NOILYDION]I ON

‘SYD WN2I0H.L3J QINDN
NV 'SYD AH3NIJTY 'SYD,
IvHNLYN SNHNE 30dN08S.
"HINLEWW | 51 ALIDVEYD
Q3.Lvd QIZIBOHLNY

1nd HNLaWn

818 81 ALIOVdYD NDIS3d

HINLIWN

3°1E

L0ZH 'H2LVY3HIUd HIWHOIHAMOL

AHINIZAE IVNIH

LE00-MY

niawwrat

J31vINdWo

Nnigwean

o

nigWwme?

200

‘03LV2IONI INON

"HOLBWIN | S1ALIDYAYD
Q3lvd Q3ZIEOH1NY 1nd
"HINLBWW 0'2 S| ALIDVdYD
NDIS3A M13Nd AHYANIHd
JHL 81 HOIHM OL 5V
Q3AINCHC SI NOILLYDIANI
ON 'S¥D WN3TOH13d
QINCTI ANV SYS
vHALYN SNENS 30HN0S.

HNLEWAN

POLH "BILYIH ANddNS SYD TvHNLYN

AHINIIIY IVNIH

L800-MY

€800

Ha7

Q3L¥OIANI 3NON

"FHAOHLIHG

HOLaWW

[EE'96

HILVAH | ANTIAXCHLHO

d1 "ONINIZEH 0D.LID - TIIANOAT

SLT0-X1

J3aLvIN0owo

nLanwgn

800

Ha

6'g

G31vOIANI SNON

'ON_LNIOd NOISSING

H/NLENA

LE8

H3lvaH
HIMOL NNHIH INITAX || WOSI

d7'ONINIAIH CDLID - TEHANOAT

SLE0-XL

A31vINOIvO

nigwwal

2800

M

+'g

G3LYDIONI INON

HMLEWN

c9'LL

_ W3LVIH
H2L111dS NOLLYNISNOD Il WOSI

7 "ONINIZFE CDLD - TIAANOAT

SLEQ-XL

A3LYINOTYO

nigwwal

£B00

HaT

29

Q3 1vOIONI BNON

'S3-HINOSI
‘ON LNIOd NOISSIWNG

d3alvIndIvo

Nnlanwal

80°0

'S

Q3.LvOIaNI SNON

HOLEWA

1S4

H31vdH 0333 HOLOV3H LSv3 Il WOSI

d71'DNINIAIH COLIT - TIERANOAT

SLE0XL

POL4H
-N19 "ON LNIOd NOISSIWG

HNLEWA

.mm.mm

HaLlv3H d33d BOLOvaY ¢'ON-N.LY

d'1'ININIEE 091D - TEANOAT

GL80-XL

a31vndIwo

NLaWN/Aa1

£80°0

6'v

J31¥OIANI SNON

'SOL4H
<18 "ON LNIOd NOISSIWG

HNLEWA

S6'85

H3LlvaH J334 YOLOv3IY £'0ON -NLe

d7'ONINIATE ODLID - TIRANOAT

SLE0-XL

QaLvInovo

nigwwan

800

84

J31¥DIONI SNON

L0t
-G.L8 "ON LNIOd NOISSIWG

H/NLEWA

LL'PS

H3TCa3d
WIZINEVLS JLYWHO-IH-NLE

d71"9NINIJ3H COLID - TIRANOAT

SLEQ-X.L

Q3LYINOIWO

NLawwan

80°0

H/a1

4

Q21v0IONI SNON

HINLEWA

6%

Y3.Lv3H 334 HOLOvaH +'ON-1LE

d7 'ONINI438 ODLID - TI3ANOAT

SL80-X1

Qz1vIN0wo

nLawwrean

€800

HiEa

e

{d3L1VYOIONI 3NON

LOSH
“NHY "ON "1d NOISSIWG

H/NLIWN

€88

H31vdH YU3ZMgv.Ls INIZNIE

d1'ONINIH3E ODLID - TNANOAT

SLE0-XL

NLSNW/AT

SEQ'0

NLann/ET

S€0'0

Q3LVYOIONI SNON

"SHNOH S21 51 WvaA
H3d 1IN SNILYHIHO
HINLEWIW 1 S ALIDYAYS
031vH Q3ZIHOHLNY
LN8 HAOLIWW

222 Sl ALIOVdYD NDIS3A
“13N3 AHVIIEG SHL S
HOIHM OL 8 d30IAQHd
S1 NOLLYQIONI ON

'9d7 ONY SYD TWHNLYN
SNHNE F0HN0OS .

H/NLEWN

cee

Z2I8H 'W3LY3K 110 vNaISaH

AHANIH3Y IVNIH

LEQ0-HY

NCLLIONGD
TNILDAY
LIANGLS

1WA
LINNGLS

LIAEAS
SINAQLS

NOILIONODINWIL
SAYLLINMSIWG

LINOW
LINNSING

LLIWIT
§lw3

2530WLD

SILONSSISOH

LINA
LNdNEHL

1na
NEHL

AWYNSS300dd

FWYNALNIOVS

aiotay

opeiddp) 1onpoig pue yosdol] -1ayosL - 9 S[NPOA

ap|Xouo ucqes Juein|jog

J8J80L, SUBILCS $5820.d DUY

SBJMIX|JY [9N4 BNOBSED R |9NJ SNCBSED {S59] 10 H/M1E UOJ||[W 00 L) S80BUIN/E48]|0F BZ|S-|BUO/INIISULBISIOWILOD &, & ¢ L., SUIBIUOD BdAL 659001g puy
£00Z/2L/LL PUY 2661/L/1 UseMIag 0180 YWiad
1BBIID Yoiesg o senlIoRd Bulysten 5184

DT 'SI90 Ue3[D 19ATY OO




LO0T 12qUI202(J

£2-09

7000°€£6-190 "2UT “DED

nigwwal

5800

NLSWW/AET

SEQD

"Q3LVOIONI 3NON

"SI0 GIHINDIY A8 SVD
LSNYHX3 NI g3HNSY3SW

CL LON HY3A H3d LW
DNILYHIO "HOLIWA

L SIALIDYdYO Q3 LvH
QIZIHOHLNY "HALIWWN
68 S LNdDNOUHL
N2IS3J "73nd

AHVWIHA 81 HOIHM OL 8V
Q2AIA0Hd $1NOILYIIONI
ON '9dTONY ‘Sv9
TYHALYN 'SYE AHINIA3Y
SNYNE LNIOd NOISSING «

SV 20 %9 Q330X3|

HinLaww

HOPH 'HILVIH
SVE IM1DAD3H HINOVHOOEAAH

AHINIS3Y IVN3H

LEQO-HY

NLANN/GT

€00

niawwel

SE0°0

'Q3LYIIAONE INON

"SI0 AB SVO
1SMvHX3 NI G3dNSvan
SV 20 %4 0330X3

OL LON HYZA H3d LW
ONILYHIHO 'Q3IH198dS
LON 81734 HNLBNN

I ST ALIQVdYD QaLVH
QIFZIBOHLNY ‘HNLEWN
9'58 $1 ALIOVAYO NDIS3A
‘AHYWIHd ST HOIHM OL Sv
N3AIS §I NOLLYDIN] ON
‘S¥9 WNFT0HL34 Qb
ONY "SYD AHINIJTH 'SV
VHN.LYN SNENE 3OHNOS.

HMAZWIN

8'ES

$02H "H3LvIHIY YIWHOILIMOL

AHINIIIY VNN

LEDD-MY

NLENWAET

SE00

NLEWWA

5200

‘Q3LVOIAONI 3NON

HINLEWW L S1 ALIOVdYD
03.1vHd Q3Zi-HOHLNY
1N8 ‘HNLAWN

6742 SI ALIOVdVD)
NDIS3a "AHYWIHd
S173M4 HOIHM OL sV
Q3QIAOH 51 NOLLYOIIANI
ON "SVD WN3704Y.L3d
aINDIT ANV 'SvD
TYHNLYN *S¥D AYINIH3Y
SNENE IDHNOS.

HINLEAW

6'Le

£02H "8I Lv3HIYd HIWHOIHIMOL

AHINIF3H IVNIH

LEQO-HY

NLEAWMAT

SE0'C

nLawwal

SE0°0

‘I LY NN INON

THINLBNIW | S1 ALIOVEYD
d3.Lvd 3ZIHOHLNY

1N8 "HNLIAW

046 SI ALIDVAYD

NDISAA "AdVINIEd 1 13nd
HIHM OL SV Q3QIACHS
SINOLLYDIANI ON

'SVD WNITCHL3d GINDIN
NV SYD AH3NIJ3H
SNHNE OSTY 30HNOS,

HNLEWIN

202H 'J3.L¥IH34d HIWLB0ILIMOS

AHINIZAH IYNIA

LEOO-NY

NOILLIONDD
FWILOAY
LIWNGLS

LIWA
lINNOLS

LIAIMS
SIN3QLS

NOILIONOD3NWLL
SAVLLINTISIWG

LINAL
LIWASIWG

LLIAA
SN

083Q7dLYy

$3LONSSI0CHS

LINOY
LNdNBEHL

Lnd
NHHL)

FNYNSSID0HS

SWYNALITIOV

aiohed

apea3dpn) 1onpoag pue yosdoi -194osL] - 9 9[NPOIA

SP|XOUOK UCqIED JUBIN||ag

J18)BBH, SU[EIUDD S5B30.] PUY
SJNIX|IN |16Nd BNOBSEE) % 1and4 SNOAEED) {(§88) JO {/MIG UO[|[|i 0DL) S80BUINL/E18]|CT BZ|S-|BUO]INIISULR|2I8WWIOD &, £'E L, SUIBIUOY sdAL 88820.d pU
LODERLILL PUY LEBL/L/L USaMIDg 018 Yjued
{BISIND Yoleeg Jo} seped Suyoew 918y

DT ‘S[end Uea[D) JOARY OO




LOOT 32quisoa(y

¥2-09

2000°££6-190 "9U] DD

NLaWW/AE1|5e0'0

nigawwal

5200

‘Q31VOIONI INON

"HINLGWW L SLALIOYEYO
a3.1vd Q3ZI-HOHLNY 1nd
H/NLBAW 95 ST ALIDYdYOD
NDISAA 113N2 AHVAIHD
AHL SI HOIHM OL 8Y,
Q301IAQHd S NOILYOIONI
ON 'DdT1aNV 'SYD
AHINIZ3Y *SYD IwHNLYN
SNHNG JOHNOS »

HOLGWA

609H ‘H31v3H N0 LOH ASINIA3Y IYNIA| LE0O-MY

NLeWW/a1(se0’o

N18WWMAN

§€0°0

"GALYIIONI INON

'SW3AJ a3HIND3Y

A SYD LSNVHXI

NI OIBNSYIW SV 20 %89
(03304 OL LON Sl HYIA
H3d LIWIT DNILYEIJO
'HINLEWIN } SI ALIOVdYD)
03Llvd A3ZIHOHLNY
18 ‘HWNLEWA

P'p9 51 ALIOVAVO)

NDIS3Q 113Nd ABYWLEG
ML S HOIMM QL 8Y
Q3TIAOHG 51 NOILYIIQNK
ON 'Dd1 aNv 'SYD
TYHNLYN 'S¥D ABINIITE
SNEHNE 30HNOS .

HmLanww

¥0¥H '¥371083H ALINIIIN IYNIY| LEQOHY

HIZIBY.LS HIHOVHOOHAAH

NLEWNW/ATSE00

NLEWNGT

SE00

‘A3 LVDICGNI INCN

"SW30 AzHIND3Y

A8 SVD LSNVHX3

NI G3-¥NSvYaw Sv 20

%9 0333X2 OL LON HY3A
H3d LW DNILYHIHO
HINLBAWW | 81 ALIDYdVO)
{d31vH 03ZIHOHLNY LN8
'HINLEWIW 05 S1 ALIDVAYD
NDISAA "3ANd AHYNIHG
IHL S| HOIHM OL sY
d3aIAQHG S1 NOLLYDICNE
ON "SVO Ad3INId3d

OGNY *Sd7 'SYD TYBNLVN
SNENEG IDEN0S .«

H/NLENN

€0¥H ‘H371083Y AHINIL3H IYNIM| LEOO-HY|

HALYNOILOYHS HINOYHIOHOAH

NLIWW/ATISEDD

NLawin/g1

SE0'0

Q3 LVOIGNI INON

'SW30 a3HIND3Y

A8 SVD 1SNVYHX3

NI G3HNSYIW Sv 20

%9 330X3 OL LON BY3A
H3d LINIT DNILYHSJO
HINLEWIW L SI ALIDYdYD
‘Q3.LvH QIZIHOHLNY
1naHM1awn

8B SI ALIOVdYD NDISIQ
'AHVWIHd 81 3dAL 13aNd
HOIHM QL §Y 4301A0Hd
SI NOILYWHOLONI

ON 'S¥9 AH3NIZIH

ANY 9d7 'SYD TYHNLYN
SNHN8 30HN0OS SIH.L .

HNLEWN

g8

ZOPH ‘B3 LYIH LE0D-MY

SYD FTIADTH HIHIVHIOHAAH

AYINIZIH IYNIA

NOILIONOD

LINEY
FNILDAY
LIWNGLS

LINNS
LINNQLS| SIN3ALE

NOILIONOD3WIL
DAYLLINASING

LINNE
LIWNSING

LLIAN
SIWa

08301

$ZLONSSIO0Hd

LINN
LMdNEHL

ind
NdML|

FWYNSS300Hd SWYNALIIOYL| Alonsy

ape1ddn 1onpoid pue yosdol]-IayosL - 9 S[NPOIAL

SP[XOUSI UOLIED BRI

A61B8Y, SUIRIUOD 58800 puy

SBINIX|W |aN4 SNOBSEE) ' |8Nd SNOAFES) H{B8a| JO Mg UOIIIIW D01} $89RUINA/SI0| |08 8ZIS-[BUS|INHSU[/|RIDIBIWOD {,6'E1,, SUlBIUCD 8dA] 5E800.4 puy
LO0Z/ZL/LL PUY LB61/L/L UBBMIGH BYB(] Jwied
RS Yaleas o) son)lj2ed Buysiey oY

DTT 'S1enyg Ues[) 1A OI4O




L00¢ Qi3

§T-0%

T000°€€6-190 "oul “DHD

NnignwAal

SEQQ

nLawWnMa1

SEQ'0

"Q3LYIIONI INON

"HNLEWW | ) ALIDYdYD
Q3.1vH QAZIMOHLNY

1N8 ‘HOLEWAN

2'S S1 ALIOVdVYD NDIS3Q
“13N3 AHYWIHd 3HL 81
HOIHM 0L SY Q30IAQHd
SI NOILYIONI ON

'SY2 WN310H.13d Qnn
NV 'SYD AY3NI4TY 'SYD
TYHNLYN SNHNG JOHN0S,

H/NLEWW

LOLEH 'HINHNE 30YNENZ NOILOVAY

AHINIIY IYNIN

LEQO-MY

nLaww/en

$€0°0

nigwwea

§20°0

‘GALYQIANI INON

‘HINLEWW | SL ALIOYAYO
Q3Llvd Q3ZIMOHLNY LNg
H/NLEWW 801 81 ALIOVdYD
NSHS3A "13Nd AdVAIEd
3HL SIHOIBM OL 8Y
Q3AIAOHd S NOILvDIaNI
ON 'SY® WNI10M.L3d
ainoIn ANy *s¥D
AHINIIBY 'SYD IVHNLYN
SNENE 30HN0CS .«

HLawWwn

8’0}

208H 'd3L1¥3H 100A1D 1OH

AHINIFTY [VNIA

LEDO- MY

N1gWIWAN

SE00

nLaWW/eT

SE0'0

"Q3LVANI INON

"HIDLEWWN

L SIALIOYAYD Q3 Llvd
Q3ZIHOHLNY SIHL LN8
"HANLEWW 2€ §1 ALIOYdYD
NDIS3A 3Nd ABYWIHD
IHL SIHOIHM OL Y
GAAAQHd §1 NOILYOIONI
ON "S¥YD WNAT0HLad
QINDIT ONY SY9 TIYHNLYN
SNHNB 30HN0S -

HANLAWW

23

L08H ‘'HOLYHIANID WS 1S Q3HI3

AHSNI43H IVNSH

LE00-HY|

nlawwan

S€0°0

N1gNWWET

SE00

‘A31vOIONI SNON

HINLEWW L 81 ALIOYdYD
03a.1vd g3ZIE0HLNY

€5°9€ SI ALIOVdVYD NDIS3D
13Nd AdYWIdd 3HL 8I
HOIHM O4 SY Q30AIAQHd
S1NOILVYDIIONI ON "9d1
QNY ‘SVYD AYINIIZH 'SYD
JHNEYN SNENE 30HN0S.

1n4g H/N1SWIAY-

HALAWNA

5598

204H "HO1VHINSD WYALS a3uid

AHINISTY TWNIH

LEOO-MY

n1gwing?

SE00

nianwan

SE00

'03LYIaNE 3NON

"HALAWN | SEALIDYdYD
Q3.LvH J3ZIBOHLNY

108 HNLEWW

S5'BE SI ALIOVdAYD
NDIS30 "AdVYWIHd §1713nd

Sl 11 '8VD WNITOH13d
aINDIT aNY ‘SYD
TYHNLYN ‘SYD ALINISIY
SNHNEG F0HN0S.

HOIHM Q31310345 LON| .

HNLEWN

58'98

LGZH 'BOLYHANID Wyd LS a3Yid

AH3NIITY I¥NIA

LEQO-MY

NOILIGNQD
FWILOAY
LINMQLS

LINN
LINMQLS

Lwns
SIN3ALS

NOILIONOTEWIL
DAV LLINMASING

1INOE
LINNSING

LLIWA
Siwa

0S3A™LD

S31ONSS300Ud

1IN
LNdNEHL

1nd
AHHY,

FWVNSEI00Hd

FWYNALMIOVL

aoad

apeiddn 1onpoid pue yosdoi] -1oyost] - 9 S[NPOIA

BpIXOUCY UOGJED UBIN|[Od

JBIBaH, SUIRIUOY $58004d puy
SEIMIX| 9N SNDBSES) § [aN4 SNOAsED {(E60] O HMIA UOIIILE 0D L) B83BUINL/BIB|I0 6Z|S-[BUCRINYISU[/BIDIEWWDYD |, 8'E L, SU[elUeD adA ] 8sedoly puy

200Z/2HLL PUY L6BL/L/L UBBMIBA BlE(Q Jjuliad
iB18)140 yaeas Jo} eelil|3e4 Bulyoiein o18Y

DT S[en] UBs[) I9ATY OO




L00T Tequuiad3(]

9729

T000'£€6-190 9Y] “DdD

nigww/al

$€00

NLGWWAT

Q00

‘QILYOIANI INON

HNLEWA

18 S1 ALIOVdYD NDISEA
13N AHVYIWNIHG 3HL SI
HOHM OL SY Q3AIAQHd
SINOILYOIONI ON f9d1
ONY *SYD AYINIF3Y *SYD
TYHENLYN SNHNE IOHNOS,

HOLaWW

LOZLH "HILV3H H3MOL WNNOYA

FEELEEERNED ]

LEQO-MY

nLanwnmgl

£E0°0

niawwean

GE0'0

'Q3LVOIONI INON

HINLAWW

06'L S1 ALIDVdYD)|

NEISIA 13N AHYWIEd
3HL ST HOIHM OL SV
Q3QIAOHd S1 NOILYDIANI
ON 'SVS WN310H.L3d
aINDIT ANY ‘Sva
AHTNIFIY 'SYD WWHNLYN
SNHNE 30HN0S .

HNLIGWAN

90LiH
'H3INHNG dNLHYLS HILYIHIAY v#

AHINIITY IVNIH

LEQD-HY

Nnignm/an

S800

NLgNW/AET

SE0'0

‘U3.LYDIONI SNON

"H/NLBANIW 00'¢ S1 20HNOS
40 ALIOVdYO NDIS3A
1ENd AdYWIEd 3HL SI
HOHM OL S 03QIACHd
SINOILVIION] ON

‘SVD WN30HLId QNN
ONY 'S¥YD AHINI43Y 'SYS
TYHNLYN SNHNE 30HN0S.

HINLAWW

SO IH 'HINBNA Y9 1Yl

AHINIZ3Y I¥N3H

LE00-MY

nienwal

5€0°0

niawwean

5800

'Q3LVIIONI ANON

HINLBWN

0’1 81 ALIDVdYD
NDISIA "13Nd AHYWIEL
3HL SI HOHM OL 8V
Q30IA0H4 SI NOILYIIONI
ON "S¥D WN370813ad
QINoI ANy ‘'SvY
TYHNLYN 'SYD AH3NIZAH
SNHNE IAINOS.

HNLBWW

5071

$OLIH
‘HINHNG dN1¥V.LS HALYIHIH €

AH3INIZTH IYN3A

LE00NY

niaww/an

SE0°0

NLaWweE1

£e00

'G3LYOIANI 3NON

'HNLBWAN
S1'LSIALIDYAYO N2IS30
AN AdVINIHd FHL 81
HOIBM OL 8Y Q3QIAQHd
S1 NOILYDIONI ON

'SYD WNIT10HL3d ainon
aNY 'SVYD AHINIZAH 'S¥D
WHMLYN SNHNG 30HN0S.

HOLaww

=1

, £0LIH
'HINGNG dNLHYLS HI1Y3IHIY 24

AHINIHTY IYNIA

LE00- MY

NnLgweT

S80°0

Nigw/a

5800

"d3LVOIONT SNON

‘HANLEAN

S9°1 SI ALIDVAYD NDISAA
“13N4 AHYWIEL 3HL S
HOIHM 01 5 03AIAQYd
S| NOLLYOION| ON 'SY2
AHZINISAE ONY ‘Sd1 'SYD
TYHNLYN SNENE FOHN0S.

HNLEWA

So'L

CCHEH
‘HINYNG SNLEYLS HILVIHI3Y 14

AHINIDIR IYNIA

L800-MY

NOILIQNOS
SWILDAY
LIWAALS

LIWA
LINNQLS

LIAMNS
SIW3ALS

NOILIONODAWEL
OAVILIWIASING

L1INME
LIWASIWG

LLIWA
SIW3

J$3014 LD

S3.LONS53I0Bd

LINM
1NdNdHL

LNd
NYHL

JWVYNSSI00Rd

FWYNALIIOVA

aioay

ope13dn 1onpoid pue yasdoi]-I1oyosL - § S[NPOJA

SpIXOUa | Uagqued Quen]iod

Jejeay, eUjeILuOY §5800I1d puy
SRNIXHA [8Nd SNOBSEE) % (9N FNOSERS L{EE6| 10 MG UO|[|LW O() SBOBUINS/EI6|I0E 3Z|S-1BUONNINSUIBIIBLILIOY i, £'EL, SUJEIUOY odAL $6030id PuyY

LOOZZLILY PUY LEGL/L/L UBBMIB] B1B(] JJulled
1BIeIMY Y2IBSS 10} BBNI0B Buyolew o8-

DT 's[end Ues[D IBAR] Oy




LOOT 19quIsos(y

LT-09

T000°€£6-190 UL -"DHD

JOVHIAY
NNH-¢

NLigAWAT

00

S301L0VHd DNIY3I3INIDNI
000D ONV 'NOLLYH3O
‘N9IS30 d3408d

H/NLEWA

S0'6R 180-21 HNLEWW
50768 :80- 14 H/NLBWIN B'EL
80-6 HINLBWW L'SL 180-5

. (go-2L 2 80
-11) SHE1YIH J9OHYHO BOLOVY3H 291
NIVHL NOH % *(80+6) HALY3H IDEYHD
HOLOVAY LHM ‘(80-8) HALYEH 39HVYHO
HOLOY3Y Y3.LYIHI0HAAH YHLIHIYN

AHINIZTH STUAALYD

LLE0-Y .

FNEVIVAY
1ON

HAT

‘031vOIaNI 3NON

"H/NLBINN 598

SI ALIOYEYO NDIS3A IHL
'SYO TYHNALYN DNINGNG
NIHM 318YINddY

3HY 83000 $5300Hd
ANV 008 'dv3A H3d H 8Eb
SI17130Nd 138310 ONINENE
NIHM J3INHNG LONa ®
INEBNL BAYLNIS HYI0S
SHL 40 NOILYNIGNOD
3HL HO4 LINIT 2NILYHSHO
AN AHYIIEd 3HL SI
HOIHM OL S5V 03AIAQHd
SINCILYSIONI ON 138310
ONY 'SV TvHNLYN

'SYD WNF0HL3d

aindIT §NENE I0HNOS.

HMLaWW

598

0+ k-3 'NOILYHINID
WVYZ.LS HOd H3aNGNE 109na

ABINIHIY YN

LEQU-HY

FEVIVAY
LON

Han

56

'Q3.LVIIONI ANON

13N 13S3IQ ONINGNES
N3HM HAH 8eb SI
{00%1-3/10} NOILYNIEWOO
H3NENG LONA GNY
ANIFHAL HNYLN3O HY108
3HL B0 LIWM DNILYH3L0
SHL HNLEWW |

S ALIDVdVD Q3ZIHOHLNY
AHL ONY HH/NLENW §'98
S1 ALIOVYAYD NDIS3J 3HL
"SYD TYHNLYN ©NINENS
NIHM 378v0IddV

IHV $3000 $53006d
ONY 005 "AdvWiHd
S173Nd HOIHM OL 5Y
030IAOHd SI-NOILYIIONI
ON "135310 ANV 'SV
WNI10K13d QDN 'SYs
TvHNLYN SNENE JOHNOS,

HNLEBNW

See

00t }-3 'NOILYBINID
Wyd1S 204 BINGNB 10Na

AHINISTH [YNIAH

LEOOAY

NLaWWMET

00

nigwwan

PO'C

‘O3 LVIIANT ANON

"H/NLBWIA | SI ALIDVYO
Q3Lvd QIZIHOHLNY

18 'HNLEWN

2’11 SI ALIOVdYD NDIS3
“1AN4 AdYNIEL 3RL 8)
HOIHM Gl 8Y 03QIACHd
S! NOILYDIONI ON

'SYD WN310H.13d aINDit
ANV 'SVD ABINIS3Y '5VD
WHNLYN SNUNG 30BN0S.

HNLEAW

2L

20ZEH "3OVNBNL 2H B370A03H disd

AHINIIH IYNIH

LEDO-HY

NOILIONOCD
FWILOAY
LwnaLs

LIWN
LlINNQLS

LIANS
Sin3ats

NOILIONOOIIWIL
DAVLLIWMSING

LINML
LINASIWG

LLIAIT
SINa

053QHLY

S3LONSS3I00HA

LINA
1NdNHHL

Lnd
NHHL

JNVYNSSED0Hd

SWYNALIIOYS

altayic}-]

Bp|XOUOY USYIRD HuBN|Od

JalesH, sU[BILOY §5800.d PUY
SRINIXIW [N SNOABEL) % [aNd SNOSSEL) L8690 JO H/MIG LO||[|W BOL) 8328UINI/EI8)10 BZIS-JBUONNIISU)/|E|TBWWOY |, E'EL, BUIBIUOD edA) 8s820.d PUY

2002/24/LL PUY Z6BL/L/L UsBMIBg BIE( HuLeS
IBlIEYD YoIERS 40} SafMII9ed BUIItel O1gY

ape1ddn 1onpoi pue yosdol]-Iayssy - 9 S[MPOA

DT 'siong UBalD) AR OO




. . 1]
L0O0T 1equiada( 8209 7000 €€6-190 "oUI *DFD
niswwAalroo BSAY DNITIOH] NLEWW/ST[¥00 0020 HINLBWIW]OZ HALVIH]  YWAA STANd NY¥3T12 YNOZIHY| 9%00-Zv|
BNOH-334HL -8 # Q1 INFWJINDI A8 ADYYHD LINN HIROVEHIOHGAH
03191LNIAI St LINA SIHL :
O1v0 Ag[NnLanw/gl{zoo WXV Mz ‘SANDINHOAL "SYD[HNLAWW|0CL {E011-H} €-LINA WNNOYA AHINIZTH S2HVHD 3Xv1| 6410V
QaLVINDWWO ATHNOH ONILYHIHO Y3d0ud| 440 AH3NI3H ONY SYD 'HILYIH 'DNINIZZH WNICHL3d
'$73N4 SNO3ASYD 3ISN| WHNLYN SNENE HELYAH ‘
'NSISEQ Q00D ‘aN1n) .
SHINENG XON MO YHLIN
DOLVG A8|NLBWW/ET|200 WARIKYIN LHA[EL0 SANDINHOTL SYD|HINLIWN|9'9E {LogF-H) AdINIZEH S31HVHD 31| 6HH0V1
gaLvyInowo ATHNOH ONILYHAJO BAJOHd| 440 AHINIATY ONY SVD ¥ NOILYZIHNATNSIAOYOAH 'H3LY3H
'§713M4 $NOASYD 350| IYHNLYN SNENG BILYIH
'NBIS30 aooo ann)
SHINHNG XON MOTYH1IN
OLVO AB| NLIWW/GT|EPD0 WNINIXYW HAfere "SINDINHOAL SYD|H/NLEWA[E2 {L0ze-H) ASANIA3Y STTYVHD Ixv| BLLOY
QaLYINO WO ATHNOH BNILYHIJO H3dOHd| 440 AHANI43H ONY SY9 £ NOILYZIHN4INSAAOBOAH '83.LvaH
“13Nd SNO3SYD 3SN| WHALYN SNENTD B3LY3aH
‘NDIS3Q Q009 (BN}
SYINHNE XON MOT YHLIN
0Lvo Aa{niswwea[zo WNNIXYA Hiafer SANDINHOAL] Svo[H/N1aWRW| 0o ROZI-H) AHSNIZ3Y S3THYHD Ixv| BELO-Y1
J31YINOWD ATHNOH ONILVHIJO HIdOUd| IO AFINISTH ONY SYD ¥ NOLLYZIHNANSIQOWOAH 'H3LYaH
134 SNO3ASYD 3SN| TwHNLYN SNENG W31yaH
‘NDIS3 Q00D (ENTn)
SHANHNE XON MO ¥HLIN
21w Ag[nianwa|z00 WNNIXYW Ha[9r0 SANDINHOAL[ - svo|Hin1awn|es {eeze-H} AHINII3H SITHYHD 3xv1| 6110V
QLYIND YD AHNOH ONILYHIdO B3d0dd| 430 AHINIIIY QNY SvD £ NOILYZIHNAINSIAOUTAH "HILYIR
“13Nd SNOISYO BNISN] WHNLYN SNUNS HALY3H
'NDIS2d dOOY 'aNIN
WXV [XT=R| T $713Nd SNOISYD ‘8Y9 WdN YN[ H/NLenA[er (12-t6) S0-ge-d AHINIZ3Y S31HVHD LS| Er20v.
AMHNOH 40 35N ONY 'SAOLLOVHA S3kid OS5V I2HNOS
NOILSNEWOD 400D
'NOILYHIL0 ONY NDIS3a -
ININSINDI H3dOYd .
3IBYEIAYINLE WN/aT[80C $13Nd SNCASYD "SYD IVHNLYN {o5-vs 7 ‘62-v6 "82-1E} 20 AHSNIITH STHYHO 18| £+20-¥1.
1531 8NOH 20 2SN ANY 'S3D1LOVEd 3414 05TV SIDBNOS -§€-H % 'L0-6E-H '80-0E-H HALY3H 440
JNO 33HHL, NOILSNEWOD Q00D HH/NLE W 06 120
‘NOILYHIO ONY N9IS30| -68-H HH/NLE W SZ 110-6E
ANAWSINDS H3JOBd| -H HH/NLE W 89 '£0-08-H
39vdIAY 1S31[niawwa|soo §13Nd $NOISYD “SYD TYHNLYN JHIS 125002 '21-5002 "£-5002 AHINIFTH S3THYHD LS| EHE0-Y .
HNOM-L 3THHL 30 35N ONY 'SADILOVHA|  OST¥ $I2ENOS HHMLE '9-8002 'S-5002 SKIACA3Y '98-5002
NOILSNBNOD Q00D| W S} 98-5002 HH/NLE % 'SE-5002 '¥E-5002 '€2-5002 '6-5002 '8
NOILVYILO NV NDIS3Q|  WiN 86 i5E-50028 HH/MNLE -600Z '$5002 ‘#-#002 - 1-F00E SH3L1YIH
ININGINDI U330Hd| W 86 1£8-6002 HH/MLE
WIN 2P 52-5008 HH/NLE
WIN S8 '£2-5002 HH/NLE
WIN 56 :21-5002 WH/NLE
WiN 2¢ 16-5002 UH/M1LE
W 66 18-5002 HHMLE
WIN §6 :£-5002 HH/NLE
W 56 19-5002 HH/ANLE
WIN S6 :5-5002 HH/MLE
WA 98 #-5002 HH/NLE W
25 1$-¥002 HH/NLE W ¥Z 2
F¥002 HH/NLA WIN 98 114002
NOILIONGD LINA] LIWMNSINOIOONCOaNIL LINCE] ELIAN 98307HLD S3LONSS300Hd 1NN Lnd FNYNSS3I00Hd AWYNALMIOY4| aioTay
INILDAY| LINNALS|SIW3ALS] DAVILINNSIAG| LINMSING| SIna LNdNEHL| nBHL
Lwnaus|

€RIMIX|Y 8N4 SNOSSED ¥ |arJ SNOBSRY H(558] JO HMIG UOKIIW 00 L) S858UINL/512]|0F BZ|S-[BUOIMSULEIDIOWIOD 1, £'CL., SU[BILOD odA) 85000.d PUY

apiXouoly uogle) fugn|jod
IBIESH, BU[BIUGD 588301d PUY

Z00Z/2 Lk L PUY LGB L/1/L UBRMIBE S18Q) J|Wiad
IBMANAD YRiBas 10) Sa}|{ved Buymen o1aY

apessdp) 1onpoid pue yosdoi-19yasty - § NpPoN

DT 'S[P0Y Uel) 1AL OIYO




. . &
LO0T ITaqui=da(g 62-09 2000°€£6-190 "OUl "DHD
'SHOLYHYL3S| H/NLSWINI9'6 (18-t-p2!) Y3 LyaH AH3NIZIH ITUAAHYDL 120V,
IdV 3HL A8 BALYMILSYM OHLYIH LINM ONIAEO TYAHSML
WOY4 Q3LVYD3YDas
801708 SLV3H HOIHM
"LNM DNIAHA TYWHIHL
3L AB J31V3HD
SHOSVA SAQHLEIA LINM
AWdd|00S SH3ILVIH NIILHNOL MY¥d H330 0 T13HS| 2vr0-XL
Q3aLYINOTYO| NLAWW/AT(EC0 HA|8e’t HINLIWW|L 6% H3LlvaH INVd| S680-XL1
H3083H B3ZITIgV.Ls 8310834 1 "ON FIHOW MOOUNYHS ONOWYIG
Hal(eso HINLAWIN|L'2E H3lv3H LNVId| S620-XL
53710834 HILVIHIOHAAH |+ "ON 3AHOW HOCHWYHS ONOWVIO
NLBWNWAET(EC0 H/MA|9s5Q HNEGWW|0Z H3LvdH Y3110d3d LNVId| §680-XL
HIZIAYLS HIWHOASH 1 "ON 3IHOW HOCHWYHS ONOWYIO
nianwwal|vo'o FOVHIAY HH-E[ NLaWW/AT| b0 20592-3 # QI HINLAWW | bt H3L1VIH H3IAHO AVHLS|  YINNA §T73N4 NY310 YNOZIdY| SH0C-Zv
A 03IZLLNIAI LNIWINDI
niawwa|(ve'o JOVHIAY HH-E) NLEWW/AT P00 GOk L¥L-8 ONV YO LLPL| HANLEWW|S'66 2 ONY | "SON HALY3H|  YWNA S13Nd NY31D YNCZIJY| Sroo-Zv
-8 §# O AB d31d1LN3AI FOHYHO LINN DNIMOD A3AYTI20
FBY LNIWCIND3
20 $3013d OML 353HL :
nLawwmLI| 0o FDVHIAY HH-E[ NLEWW/AT|v00 00280-8 # Al AQ Q141 LNIAN HNLGWN |2 HILVEH|  YWDA ST13Nd NYIT0 YNQZIHY| 9¢0C-ZV
LNIWLINDI SIHL FOHYHD U3 LVIHLOHOAH 3Lv1IILSIT
NLawwa1 | o0 JOVHIAY HH-E[ NLEWW/ET|F0°0 60950-8 # Al A8 31 LNIAI{ HiNLEWW|2'E2 HI3T0834 HIZINY.LNEZA]  YIWNA ST13Nd NV3T10 YNCZIdY| Sv00-Zv
LNIWINDI SIHL LINA ONINHOA3H OLLATYIYD
NLEWW/MET| Y00 N1aWWA1(#0°0 0020 H/NLAWNIY 12 Y3LVIH|  VINNA §13Nd NY310 YNOZIHY| Sv00-2v
-8 # Q1 INFWJIND3 A F9HVYHI HALVIHLOH0AH YHLHAYN ,
O3ISLLN230I S1LNA SIHL
NOILIONOD LW LIANS|NOLLIONOOBWIL LINAL LLIWE 0830 LY SILONSSIDOHd 1NN £Nd FWVYNSS300Hd IWYNALITIOVL| Qioisd
FAILOAVY| LINNOLS| SINZTLS] DAYLLIANMSING | LINASIND|  SING LOdAWHL| NYHL
LIATIALS

apeadd) 1onpoid pue Yyosdol]-12yasL - § o[npoA

8PIXOUOW UOGIED {JUBIN|[Od

18188, BU|BIUOY 688301 puy
S3JMXIN 19N SNCILEY) %} BN BN0JSEY (58] 40 /MG UO||[|W 00L) SEOBUIN./EIB|I0g 62IS-[BUORNIIBUIARIZIBLIWOY 1, E'EL,, BUIBIUCS 8dA ) $8300.4d puy

L00ZZLILL PUY Z6GL/L/L UsaMIE B1BQ HULed
1814811 YDIBS 10} SARYiOE Bulolew S18H

DT 'S[ang ues[) I9ARY OO




LOOT ¥2qu=03(

0€-09

T000°€£6-190 2UI “DHD

NLgNNAT|B00

NLgWn/E

800

Q34¥DIANI SNON

'SINZ0 3HIND3Y AB SV
LSNVHX3 NI Q3dNSYaW
S¥ 20 %L 0330X3 OL 1ON
"HANLEWIW | §1 ALIOVAVYD
Qalvd J3ZIHOHLNY

1na HNL3WA

880 S1 ALIOVdYD NDIS3A
'AHVRIH ST HDIHM OL 8V
Q3aIACBd SI NOILYDIANI
CN 'SVYD IWN310d13d
aINDIN ANy ‘svD
TYHNLYN ‘SY9 AHINIASY
SNENE 30HNOS.

HNLEWA

g'8p

§02H “H31vIH2H H3WHOJH3MOd

AHINIZTH IYN3A

LEDO-MY

NLBAWW/AN|E00

SAVY ONITIOH
HAOK-33dHL

N1EAWAT

£00

SHINHNS XON-MO1

0020
-8 # QI LNIFNINDS A8
a3131LN301 S1 1IN SIHL

HNLERA

e

H31v3H
F9HVHO H3LVIHLOHOAH YHLHDYN

YIWNA ST3Nd NY3T2 YNOZIHY

9¥00-Z¥

nduy
ey Buisn
polenses

N1aWW/a1|200

H/Aa1

cE'L

30110VEd NOILLSNBANIDD
Q00D 'SYIANHNE XON MO

"3 vedang

19 H42 of Wl sjuewednbel
dYHSIN pue '00 pedans €9
H49 OF U] SPJepUBIS 19YIN
01 128[qns 05)e 5] Jun suL
‘DTD Hedgng ‘oo Yedgng
‘r wedang 4D OF SdSN

BU) o} 1oatns 51 jun By

HALaWW

H3Lv3H 43.Lv3HLOHAAH Q334 004

‘00 AHINIFA3Y Q3LINN

Leg0-vd

nLanmweal(Leo

AWNNIXYIN
ATHNCH

HAT

9E'E

SHINHNG XON MO

'SYD WHNLYN
S3did OS5V IDHNOS

FN18AN

=14

{L2-¥6) SO-EE-4

AHINIHAY S3THYHD "LS

£1E0-v1.

JDVHIAY
1831 "HNOH
ING 33HHL

nLid WwWa

S00

SHIANYME XON MO

'Y IVHNLYN

314 OSTV $30HNOS
HH/N1E WW 06 120

-6E-H YH/NLE WIN 52 110-6€
-H HH/MNES W 89 :£0-08-H

{0e-¥6 % '62-¥6 '82-¥6) 20
-68-H 9 '10-68-H 'E0-08-H WA LYEH Jd0

AHINIJAL SATHYHOD "LS

E120-v7.

NLEWW/AT|rECD

DAY DNITIOH
HNOH-334HL

NLgWA/ET

Y200

SHINHNE XON MCT

0020}
-8 # d1 LN3WJIND3 A8
Q314N 81 LINA SIHL

HINLEWW

0L

Y3tvaH
FYEVHD LINN HIHOVYHOOHAAH

YWNA $73N3 Nv310 YNOZIWY

at00-2v

NL1GWW/MAET|EE00

SOVHIAY BHE

Nniswweal

E80°0

SHINYNG XON MOT

00280-8 # Gl AB Q3141LN3QI
LNIWAIND3 SIHL

HNLAWN

Se

H3lvaH
394VHO HIL1YIHL10HIAH ILYTLSIO

YIRNA S73Nd NYIT0 YNOZIKY

002y

NLanw/a1|eQo

FOVHIAY UH-E

niawwmal

EDQ

SHINHNB XCN MO1

€059g-3 # 4|
A8 a31d11N3al LNIWINDE

NLQWIN/GT E0°0

BOVHIAY HH-E

nigwwan

€0'0

SHINYNE XON MO

HNLGWN

H31V3H HIAE0 AvHdS

YWNA $73Nd NY3TO YNOZIEY

9¥00-Zv

80LL¥1-9 ONY VoL LYl
-4 8# QI A QAIFLLNICI
A0V LNIWLIND3

40 §3213d OML IS3HL

HNLBAW

566

ZANY L 'SON HILvaK
IDHYHD LINA ONINOD J3AVIC

VAINA ST73Nd NY310D YNOZIHY

9v00-Zv

FGVIIVAY
1ON

N1gWN/ATS0'C

JOVHIAY HHE

nLawwa

€00

SHANENE XON MO1

60550-6 # 41 A€ Q3I41LN3A
ANIWEINTA SIHL

HNLENN

(44

HITI0B83H B3IZINVLNE30
LINA DNINHOS3H SILATYLYD

YANA §13N4 NY310 YNOZIHY

9r00-ZY

NQILIONOD,
FAILOAY
LINMALS

LIWNM
LINNQLS

1IN
SSIN
I018

NOILIONOD3WIL ultagi=t]

DAVLLIWIISING

LINML
LIKMSING

LLIWET
SIw3

08S3adqHLD S3LONSSID0OH LINO

LNdNEHL

1nd
NEHL

AWYNSSI00Hd AWYNALIIOVYS

{xON) sapix0 velonIN nueIn|og
J918OH, SUIRUCY §8850)J puy
SeNIX|[y AN SHOBEBY) 3 [BNd SNOSSED {(§86| 10 /NI USHIIW J0L)} S20RUINI/EI0110] BZIS-|BUSNINEU|/BISIEWWDY |, £'EL, SUJEIUOD adk) ssa00.1d puy
L00Z/2LILL PUY Z661/L/L UBBMIBE 31BQ Hulied
1813110 U018aS JO) 6031|1904 Bujyaseiy 918y

opei3d 1npoid pue yosdoi] -1aYosL] - § 9[NPON YT ‘SIoNg UESD) I9ATY O1YQO




L0007 TequIada(

1£-09

T000°€€6-190 Ul “DHD

NLeNw/eal

90°0

NLEWWAT

800

'GILVOICNI INON

16 81 ALIDVdYD NDISZQ
dNd AYVINIEd IHL 81
HIHM QL SY QRQIAQHd
S NOILYDIONI ON 2D
ONY 'SYD AHINII3Y 'SYD
TYHNLYN SNENG IOHNOS.

HNLEWW| HNLBWW

FOZEH 'BALVIH HIMOL WNNDYA

AHINIZ3Y IVNIA

L800-MY

NLBAW/AT

90°0

NLEAW/AET

9070

'QALYIIANE INON

AT SYD 1SNVYHX3

NI Q2HNSY3W 8V 20

%9 0330X3 OL LON H¥3A
H3d LINN ONILYEILO
'H/NLBAIN | §1 ALISYdYD
a3.ivH O3ZIHOWLNY LN8
'HINLEWW CS S1 ALIOVEYD
NDIS3AT "TaNd AdVINIEL
FHLSIHOIHM OL 8V
{d301A0Hd SI NOILYDIAONI
ON 'SYD AH3ANI43Y

ONY '9d71'SVD TWHNLYN
SNHNE 30HN0S »

"SWID Q3HIND3H | H/NLBWW

€0FH 'H3Noa3H

HI1YNOILIVHS HIMOVHIOHAAR|

AHINIZIY VNI

LEQO-MY

QALYINIIVO

NLaWW/AT

6500

H/gT

e

Q3.LYDIONI ZNON

-NEY "ON "Ld NOISSING

LOSH| H/NLEWW

¥e'et

H3LV3H H3ZNI8v.LS INIZN3Q

T ONINIAEE OB 110 - TIHONOAT

SLE0-¥L

nLaww/a1

[4%Y)

NLaWn/a1

L0

Q3LY3IONI SNON

QaLlvd g3ZIoHLNY

LN8 HANLIWN

$9°9€ 51 ALIOVYdvYD NDIS3d
“13N4 AHYWIdd 2HL 81
HIIHM OL §Y Q301AQHd
SI NOLLYQIGNI ON "9d7
ANV 'S¥YD AHSNIJ3H 'SVD
JHLYN SNHNE I0HN0S.

HNLEWW 1 S1ALIDYAYD| HINLEWA

§5°9E

20£H 'HOLYHaNIS Wy3LS Q3HId

AHANISIH IVNIY

LEOD-MY|

NLENW/AT

—

0

nigwn/el

QFLYOIONI 2NON

Q31vH Q3ZI4CHLNY LNg
'HNLEWA 0'2 S1 ALIOVAYD|
N9IS3Q 73N ASVYWIHG
HHL §1HOIMM OL 8Y
Q301A0H4 §1 NOLLYOIaN!
ON 'S¥2 WN370d.L3d
QINDIT ANY SY9
TYHNLYN SNHNG 304N0S.

HNMLEWW 3 §1 ALIOVdYO| H/NLBWW

#0LH *H3LYIH A1ddNS SYD TYHNLYN

AHINISIH VNI

LEOD-MY

NOILLIGNGO
SWILDAY
LINIMALS

LIWNM
LINNQ1S

LIAN
SSIN
3di8

NCILIONOOTNIL
DAVLLINISING

LINML
LINNSIWG

bLIKA
SInW3

0830THLO

S3ILONSSITOH

1NdNyHL

ind
NBHL

IWYNSSID0Hd

TAYNALTIOVS

Qaioned

opeiddp) 1onpoig pue yosdol] -1oyosL] - 9 S[POIA

{xON) sep|xQ usBoyN uEn|od

,1B]BAH, SUIBIUOY B8EI0IY puY

SRIMX|IY (9N SNOSSED % [8Nd SNOVSEE) H(869] JO HMIE LUOIW 001) SOIBLIN/EIO|[0F BZiS-[BUCHNIISU[/2DI0WOS) |, 8'E ), SUIBUCY BdA L S58001Y puy

LO0Z/ZL/LL PUY LBBL/L/L UBBMISRE BIBQ JWied
BR[O Yaseag A0y S|} |10 Bulyolel 918

DT ‘s[and UBS[D 19ATY OO




LO0T IT=quiada(J

¢E-09

TO00"€€6-190 "2u) “OHO

nLsNW/AaT

800

NABNWAET

80°0

‘Q31¥OIONI SNON

'SW30 G3YINDAY

A8 SVD 1SNVHX3

NI Q3HNSVIW SY 20

%% (0330X3 QL 10N HY3A
H3d LIWC ONILYHIE0
"HINLEAWW | 1 ALIDYdYD
{31vd Q3IZIHOHLNY

LNB HNLaWW

96 81 ALIOVYJVD NDIS3A
"AHYWIHd SI 3dAL 1ana
HOIHM QL §¥ 33QIA0Hd
S1 NOLLYWHOAONI

ON 'S¥9 AH3NIZ3Y

aNy 9d1'SvYD WHNLYN
SNHNA ASHNOS SIHL

NLBAN/GT

800

niaww/eal

80'0

'03LVOIAONE INON

HNLaWn

;13

20vH "H31v3H
S¥D 3TOADBY W3XOVEIOHAAH

AHANII3YE IVNIA

2E800-HY

"SW30 0IRINDAH A9 SYD
1SN¥HX3 NI QIENSYIN
SV 20 %9 0330X3

OL LON HV3A H3d LIWN
ONILYHIO "HNLAWN

L §1 ALIOVdYD J2LvH
Q3ZIHOHLNY "H/NLSNIN
6'88 SI LNJONOCEHL
NDIS3A 3Nd

AHYWIHD S| HOIHM OL 8Y
d3dIA0Hd S1 NOLLYIIANI
ON 'Dd1 ANV 'SYD

SNUNE 1INIOd NQISSIWG »

IYHNLYN "'SYD AN

HN18WW

6'8E

LO¥H 'HILV3IH
5VO J10A03 HIMOYHIOHAAH

AHBNIIIH [VNIA

LEOO- MY

NLBAW/AET

800

niswWma

8070

'GALVOIANT INON

'SWID AL SYD

LSNYHX3 NI JaHNSY3N
SV 20 %L 0330X3

OL LON HV3A d3d LINN
ONILYHIdO ‘031410348
LON §173N4 "HMNLaww

L SIALISYdYD QALY
Q3ZIHOHLNY "H/NLEWN
€S SI ALIDVdYD NDIS3A
"AHVNIEd SI HOIHM O4 8V
NIAID St NOILYEONI ON
‘SYD WNIT0HAId AINDIT
ANY ‘SYD AHINII3H 'SYD
TYHNLYN SNENE JOHNCS.

HOLaWW

2ES

Y0ZH ‘99 LvaHaE HaWH0OH3MOd

AHANIS3Y IYNIA

LE00-3Y

NOILIGNOD
FWILDAY
1INNALS)

LIAM
LINNQLS

LIAN
SSIN
3418

NOILIGNODJINWIL|
DAVILINMSING

LINNE
LINNSING

LLINIT
SIW3

JS301HLD

S3LONSSIDOH

LINN
1ndnyHL

1nd
NEHL

INYNSS300Hd

S INYNALINDOYAL

qioad

apeiddn 1onpoid pue yosdoa]-12yosi] - 9 S[apoj

§3JNIXIYY [ON SNOSEBD) % |24 §N0IBED |(580) 10 HMIG UO||{|W 00L) SBOBUINL/SISIOE 22|S-[BUOHMNSUYIB[2IBWWOD &, £'EL, SUIBILOY SdAL $66001d pUY

{xoN) sepix0 usbean huenjiod
8188}, BL|BILOY §S820Ig pUy

L002/2L/L1 PUY LBBL/L/L UBBMISE 0180 HUMSd
{BlIBILY YoIB8S Jo) BaNNOES Buyoiew H1aw

DT 'SP Ues[) ISARY OO




LOOT 39qUIa0a(]

£e-D9

T000°€£6-190 "2 "DHD

NLaWWAaT

NLGWW/ET

'03aLYIIONI INON

Q3L¥H Q3ZIHOHLNY

LN8 ‘HNLaWw

¥01 S1 ALIOVYD NDIS3Q
“13Nd AHviIdd 3HL 81
HAIHM OL SV 03aIACHd
SI NCIEYSIONI ON

ISYH WNITOBLEd AINDI
ANV 'SYD AUINIAAH ‘SvD
TYHMLYN SNBNRE J0HN0S.

HNLEWA L S1 ALISYdYD| H/NLBAW

ol

£024/L0BLH
'IOVNUNZ G334 HIBHOSAY dikd

AHZINIL3Y [YNIA

LEOD-RY

NLeANW/AT

nLEWNAT

‘A3LVIIONT 3NON

03.1vd QIZIOHLNY 1N8
HNLAWW 801 St ALIOVAYD
NEHSHQA M3Nd AHYWIEd
3HL SIHOHM OL 8Y
Qa33dIAOHd $1 NOILYIaNI
ON 'SY2 WN3104d13d
ainoi ANy 'svoj
AHINIAIY ‘SVD TYHNLYN
BNHNE 30HNOS .

HNLEWIN L SI ALIOYSYD| HINLBWW

8'0L

208K "H3LYIH 10JA7D LOH

AHENIEZH IYNAA

LEOO-NY

niaww/aen

NLgww/ET

‘QaLVOIONI SNON

I SIALIOVdYD O31vd
J3ZIHOHLNY SIHL LN
"HNLBWIW 2E S| ALIDYdYD
NDISAA "13Nd AHYINIEG
IHL SI HOHM QL SY)
G30IAOCHd S1 NOLLYJIONI
ON "SVD WN370813d
QINDIT ONY SYO TYHNLYN
SNHNS 3OHNOS »

HIN LW HANLEWIW

2e

L08H 'BOLYHINTD WYILS gadld

AHBNIJTIYH IVNIA

LE00-HY

nlanwa

80°0

nigwweal

800

'G3LYOIONI INON

A€ SYD 1SNVYHXA

NI J3HNSYSW SY 20 %9
a330X3 OL LON S1 EV3aA
Bad LINIT DNILYHIdO
"HNLEWW 1 S1 ALIOYSYD
a3.Lvd 3ZIHOHLNY

1n8 'HNLAWN

#'¢9 81 ALIOVdYD
NDISAQ 3N AHYWIE|-
3HL SI HOHM OL SV
Q301A0Hd S NOILYIIANI
ON '©d1 0NV 'SV
IYHNLYN 'SVD AHINIZ3H
SNHNE A0HNOS »

'SW30 A3HINDEY | H/N18WIN

. $OPH 'W3I083H
HAZIMEVLS HINIVHOOHTAH

ALSNETY [VNIH

2B00-MY

NOILIONGD
SWILDAY
LINMALS

LIAN
LINNALS

LIWn
SSIN
34018

NOILIONCO3IWLL
DAVELINMSING

LINML
LINAsInG

LLIWM
Sin3

0S30LO

SALONSSIDOH

LiNn

1NdNEHL

1nd
NEHL)

JNYNSSII0Hd

IWYNALIIOYS

aioied

apeaddn 1onpoid pue yosdor) -19Uosig - 9 S[APON

SQ4MIX| 19N SNOSSED B [ON4 SNOASEY) H{E92] 10 HMIG UOHLIW (D) S8BLIN/EIS)I0R 9215+ BUORMUISUIRIIOUILOD 1,8 EL, SUIBILOD adA] ssanold puy

{xON} sapixQ uaBonN ausnlied
- JO189H, SU[BIUOY 56060014 PUy

LO0Z/ZL/AL PUY L661/L/L UsBMISE 318G e
'eueILID Y2IBag Joj Sa3)|ioed Bulyie 578H

DT 's[end UBa[D) PARY OO




LO0T 12quiad3(J

re-09

T000'€£6-150 U “DHD

nilawwe

143

N1gawnw/el

F1°0

"J3LYNANI INON

TYHNLYN SNJNG F0WN0OS.

"HNLEWW| H/NLBWN

S9°1 §1 ALIOVAYD NDIS3A
13N AWvWIEd 2HL SI
HOIHM OL S¥ g301AQHd
SI NOILVDITNI ON '8V9
AHINISTIH ONY ‘Bd1'SVE

Sa'L

20LH
'H3NHNG dNLHY.LS HILYIHIY W

AHINIITY [YNIR

LEQ0-MY

niawn/aT

wLo

nigwwal

43\

'03.LVIIANI INON

TWHNLYN SNHNE 30HNOS.

HINLBWW | SI ALIDVJYD| HNLBWIA

{J3LvH QIZIHOHLNY

18 ‘HNLIWW

2'S SI ALIDYdYD NDIS3A
1304 AdYIWIBd 3HL SI}
HOIHM Gl Y QAAIACHd
SI NOILYOIGNI ON

'SYD WNA0HL3d aINDIN
ANY 'SYD AHINI4IE 'svD

LOLLH 'HANENE 3OYNHN4 NOILOV3Y

AH3NIJAH IVNIH

LEQD-HY

nLanwmel

v1'0

niswwal

4o

‘QaLv2I1ONI SNON

NDIS3A "ABYINIHG §1 713N

"H/ALEWW + S ALIDVYD| HNLAWAN

Q3.Lvd J3ZIBOHLNY
1n4g Hnlgww
$&'08 51 ALIOVdYD

HOIHM d314103d8 LON
S1 11:8¥9 WNI10BL3d
dINDN ANV 'SvYD
TYHLYN 'SYS AH3NISSH
SNYNA IDHNOS.

S5°9E

H04H "HOLVHIN3D W3 LS a3dld

AHINIJ3Y IYNIA

LE0O-MY

rLaww/el

1431

nLanw/ean

FL'0

‘QaLYIMAN] INON

"SHNOH 52t 81 HYIA| H/NLOANW

H3d 11T ENILYEIH0
HINLBWW 1 S1 ALIOVAYD
a31vd Q3ZIBOHLINY

1ng HNLBWW

2'22 S| ALIDYdYD NOIS3C
1AN4 ABYWIEG SHL SI
HOIHM OL SY Q3AIAOHd
SINOLLYDIaNI ON

‘D41 ONY SYS YHNLYN
SNWNg IOHNOS »

e'ge

219H ‘H3LV3H 70 ¥NaIsad

AHINISEH [VNIA

LEDO-MV

Nnignweal

NLsAnAT

—

0

‘GILVIIONI SNON

YHNLYN SNHNE 304NOS.

"HNLEWW - St ALIDYIYD | HINLEWI

Q3.1vd Q3ZIHOHLNY

1N8 'HINLAWW

2’k S1 ALIOVdYD NDISSA
“13Nd AHYWIHd 3HL I
HIIHM OL 8V Q20IA0Hd
SI NQILYDIONI ON

'SYD WN3T0H134 AINOIT
ANV 'SYD AH3NIJIH 'SvD

A3

20ZLH "30¥NdNS 2H H31DAOTY dikld

AHANIITIY IYNIA

LEQO-HY

NOILIONGCD
BWILIAY
LINNQLS

1IN
LlINNQLS

LIAN
SSIN
3gls

NOILLIONOOIWIL
DAVILINIMSING

LINME
LIATSING

WM
1LE]

0S30N8LD

S310NSSE00Bd

LINn|-
1NdNYHL

1nd
NYHL|

INYNSSID0Ed

TJWYNALIIOYL

[alion]=]

opriddp 10npoig pue yosdoi] -1oyasy] - 9 S[NPOIA

S8INIXIY 19N SNOBSRY % |ang m_._ammww §(569] JO MG UGH|IW DDL) SROBUINZ/SISI08 SZ5-|BLORNIISUYB|2I0WWOY L. 'E L, BUIEILOY BUAL §65001d PUY

{xoN) sepx0 ueBoayn tuniod

J3BOH, SU[BIUOY) §8B30.14 PUY

£L00Z/Z4/LL DUY 2661/L/L UsBMISY 818( HuLed
lelSID Yoieag o} seqioey Buioiel 01aH

DTT ‘spend Ues[) JeAly OO




LOOT 3209y

£e-09

TO00'€€6-190 "oul "DHD

NnLawn/a1|seo

NL8WIKA1

Sg'0

'g3.LY0IaNI INON

"1ANd AHVYWIEd 3HL SI
HOHM OL SV Q30IACHd
S1NCILYDIONI ON

'SVYD WNAT0W13d QN
QNY 'SYD AHINIJ3Y ‘SYD
TYdNLYN SNENE 30HN0S.
‘H/NLENIA L S1ALIDYYD)
031V QIZIHOHLNY
LNa H/NLEWW

8’16 St ALIOVdYD NDIS3A

HINLEWN

g'ie

L0ZH 'H3LVYIHIH HIWHOILIMOd

AHINIFTY IVNIH

LE00-MY

NLEWW/ET|rE0

NLaWN/AET

10

‘O3.LVOIANI INON

‘H/NLBAN

06'L 81 ALISVAYD

N9I1S3A "13Nd AdVAIHG
3HL SIHOIRM OL SY
Q30IAOHd §1 NOILYOIaNI
ON 'S¥D WN3704.3d
ainoIT ONY *sV9
AHINIZY 'SYD IWHNLYN
SNHONE 30HN0S .«

HNELaWN

90LIH
'HANYNG JNLEYLS HILVIHIY v#

AHINIHIH IYNTA

LEQO MY

NLaNWWAT| LD

NLEWW/AET

tl'o

‘Q3LYOIAN] SNON

"H/NLSWIN 00°2 S1 2VHNOS
40 ALIOVdYD NDIS3d
“13Nd AdvWIdd 3HL SI
HOIHM OL S¥ 03AIAQdd
SI NOILYDIONI ON

SO WN3N08L3E QINDN
ONY 'SYD AHINI3Y ‘SYS
TYHNLYN SNENE JOHN0S.

HNLEWW

SOk "HINHNG SYD 1IVL

AHINIZTH IYN3M

LE0D-MY|

NLBAWMAT(YL'0

niawnml

Lo

'JaLVYIION] INON

HINLAWW

50'F SI ALIOVdVD)

NDISAA 3Nd ABYWIHG
SHL S1 HOIHM OL 8Y
Q3TIACHd SI NOILYJIGNI
ON "S¥9 WN3T08.13d
aINor anNy 'sye
IVYHMNLYN 'SYD AH3NIJ3H
SNENG IDHNOS.

HNLEWW

507}

$OLIH
‘HIANHNG dNLEVLS BILYIHIH €8

AHANIA3Y IYNIA

LEQO-MY

nLanWWAaT LD

nLann/al

44

*Q3LVOIINI INON

"HINLBWW

Sk'% 51 ALIOVHYD NDIS3Q
13N AHVIIEd IHL 81
HOIHM OL 8Y d30IA0Hd
31 NOILYOIONI ON

‘SYD WN3I08.L3d AINDI
ANV 'SYD AH3NIJIY 'SvD
TYHNLYN SNEHNE I0HN0S.

HML8WAN

St'L

€0LIH
‘H3NENG dNLdv.LS HALVIHIY e

AHBNIZTIY IVNIH

LEDO-MY

NOILIONOD
IWLLDAY
LIWRALS

LINN[ LA
LINNQLS| SSIW

NOILIONOO3WIL
BAVILIWISING

LS

LiNn
LIANSING

LLIAIM
SIW3

JS3GHLD

$31LONSS3008d

LINN
1NdNEHL

lnd
NHBL

JWYNSS3I0D0Bd

FWYNALIMIOVS

aionsy

opexSdn) 1onpoid pue yosdoi]-IoyosLy - 9 2nPOJA

SeINXIY 19N SNOssED B [N SNO3SED {(850] JO KA UO|(|IW 0OL) S82BLING/EISIOG SZIS-[BUONNIISUIRIMUBWWES] |,E'El, BUIRILOD adA L ssea0id puy

{(xoN) sep|xp uabany sweined
JBIBBH, SU€IUOY) SS030.d puy

L00Z/Z4/1L PUY 2661/L/L uaaMIBg BiRg HWled
' L2LEE 10} SaN|I0EL Bumew 918y

OTT 's190 uea[] IeALy OO




LO0T 1=2quuIada(J

9¢-09

T000°€€6-190 Ul ‘03D

FIEVIVAY
10N

'SYD TYHNLYN
ONINENG

E1t

‘QILVOIONI INON

“13N4 138310 ONINENE
NIHM HAM 8EY I

(00 1-3/LD) NOILYNISNOO
H3INBNE 1oNAa aNy
INIGHNL YNYANSO HY108
FHL HO4 LIWT ONILYHIJ0
FHL H/NLEWW L
SEALIQYEYD 03ZIHOHLNY|
JHL ONY HH/NLGWIW 5'0E
SI ANOYdYO NDIS3T IHL
'SYD TWHNLYN DNING NG
N3HM 378v0INddv

A”Y $3A0H S83D0Hd
NV 008 "AWVNIbG
$173Nd HOIHM QL 8V
Q3AQIACHd SI NOILYDIONI
ON 138310 ONV 'SYD
WNITOHL3d QNI ‘8vD
IYENLYN SNENE I2HN0S.

HANLaW

gee

00FL-3 "NOILYHINID
WY3LS WO HINENE 10N3

AHANIZ3E IVNIH

£800-MY

MLANW/AT(se0

niaawean

sZ'0

'QaLYIIONI INON

‘H/NLEWW | SI ALIOVdYD
J3.LvH G3ZIHCHLNY LN8
HAMLEWW 85 §1 ALIDVdYD
NOIS3AT 13Nd AYYWIHG
FHL SIHOIHM OL 8V
G3aIAQdd SI NOILLYOIaNI
ON “Dd1 ANV 'SYD
ABINIS3H 'SYD TVHNLYN
SNHNE JOHNO0S .«

H/NLEAWN

609H "931Y¥3H 110 LOH

AHBNIFTIY VNI

LE00-HV

Ni1gnngaT|seo

NLSWKWMET

s2'0

‘Q3LYOIANI INON

HINLEWW | 81 ALIOYdYD
QaLve QAZIHOHLNY

N8 ‘HNLEWN

6'L2 SI ALIOVdVYD
NDISTA AHYRIHd

S1 1304 HOIHM Ol 8
A3AIACHd 51 NOLLYDIANI
ON '$V¥D WNIT0Y13d
aIinNoIM any ‘sve
TYHENLYN “SYD AHINIZAY
SNHOE 30HN0S.

H/NLaWW

642

£0ZH 'HALV3aHIHd H3WHCIHIMOd

AHINIZ3H IYNIA

LEQO-HY

NLBWW/a1|5e'0

nigwwgn

S20

"‘Q3LYIIQNI ANON

‘H/NLSWIA | SI ALIDVdYD
Q3Lvd JIZIHOHLNY

1N8 ‘HNLaWW

Q1S 81 ALIOYAYD

NDIS3A "AEVAIdd §113nd
HOIHM CL S¥ J3IAOHd
S1 NOILYDIONI ON

'SYD WN3104H.13d aindn
ANV SYE AHINISAY
SNHNE 05TV 30HN0S.

HNLEAW

202H 'H3.Lv3IH3Hd HaWE0JY3IMOd

AHINISIH [YNIA

L8001V

NOLLIONOD
AWILDAY
LWINOLS

LIWR LIWG
LINNQLS| SSIN
3018

NOILIONQO3WILL
DAV ELINITSIWG

LINNE
LIWASIANG

LLINTT
]

083dAHLD

S31ONSSZ00Hd

LIND
LNdNYHL

And
NYHL

FWYNSSI00Hd

SWYNALINIOVL

ai0nay

speiddn) 1onpoig pue yosdory -19ydsL - 9 S[NPON

SeJMXI [end SNOBSES § [BNJ ENOISED (883 JO H/MIA UCIHIW 00L) $9I8LIN/510]101 62Z|S-BUCRNIISU|/|B]24BLIWOY {,£'S L, BU|BIUCS adAL s50d01d puy

(xON) sepmx uaBoniN Juen|od
J3]BOH, SUIBIUOY §8020.d puy

L00Z/Z1/L1 PUY [66H/1/L Usanied eleq Huuag
18118130 Y2.B8S 40} 5611(||98d BU|yNEY DTEY

DT 'spend ues[D IeAly olQ




LOOT 39quIa03(]

LE-D9

TO00'€€6-190 "2UI “DHD

gaLv NIy

NLENWMET

¥0'0

HAa1

80

SHANENE XON MO YH.LIN

108-HOL ANIOd NOISSHAS

HNLIWW

H3L1¥3H LIHOdSNYHL I0-H

AHINIFIH INTANCD

LEL0-¥1

JOVHIAY LS3L
HNOH-} I3HHL

nLawnan

o

SHINENG XON MOT vHLIN

‘SYD IYHNLYN JHId

087V 530HNOS BH/NLE
WW S1 95-5002 BH/N1B

WIW 88 158-5002 YH/N.LE

W G6 *£2-5008 HH/NLS

WW 2t -v2-5002 HH/N L]

WIW 56 *£2-5002 HH/N.LE

W S6 121-5002 HH/NLE

WIN 2¥ :6-5002 HH/N.LE

WIN 58 :8-5002 HH/NLE

WIN §6 :4-5002 HH/NLE

W 96 :9-5002 HH/NLE

WIW 86 15-5002 HH/NLla

WIN 98 '#-$002 HH/MLE WIN
€5 [E-p00Z HH/NLE NN ¥2 2
[P0OZ HH/NLE W 98 *1-#002

£2-6002 '21-6002 '£-5002|

'9-G002 'S-5002 SHINO8IY '98-5002
¥ "5€-5002 "ve-5002 '€2-5002 '6-5002 '8
-G002 ‘$-5002 '¢-¥002 - 17002 SHILVIH

AHINIJIH S3THYHO 1S

eLeo-v.

QaLYTINIWI

nrawwel

9E0'0

S31LON 338

H/81

SE

HOS

"HHAIOHLHO
‘ON LNIGd NOISSING

HML3WW

BALY3H [ ANSTAXORLHG

d7ONINI43Y ODLID - TIZANOAT

BLEO-X1

QILVINITVI

NLaWW/AaT

9EC'0

S3.LON 338

H/8

H3S

HNLEWW

H3aLv¥aH
HIMOL NNH3YH INTTAX 1L NOS)

d7"ONINIA3E ODLIS - TIIONOAT

EL80-X1

Q3aLvyInNdIvo

nLawWma

98070

S31ON T3S

H/8T

Bg

HOS

HNLIWW

EEIRE ]
HILLINdS NOLLYNIBWOD I WOSH

d7'DNINISZH ODLIS - TIAGNOAT

SLE0-XL

03LvINOIvo

nlgawwsman

E0°0

$3.LON T3S

FA

HOS

"Gd-1INOSI
‘ON LNIOd NOISSINT

H/NLBAW

H31v3H J334 BOLOV5H LSv3 (f WOS!

d7 'ONINIZZH 09DLID - TIIANOAT

SLE0-XL

a3LvyInoIvo

nLawwal

9£0°0

S310N 338

R

e

HOs

PaldH
-N.L8 "ON LNIOd NOISSIWI

H/NL3WK(89'69

H31v3H G334 HCLJVY3H 2'ON-N18

d7 'DNINISIH ODLIS - TIAANOAT

SLE0-XL

Q3L NIV

niawwa

9200

S310N 338

HAaT

1'e

HOS

'50L3H
-N18 "CN LNIOd NOISSING

H/N18NIN|56'85

HILY3H 0334 HOL0V3ad 80N -N18

d1 'ONINIHIH ODLID - TI3ANOAT

SL80-¥1

Q3LvyINDIVO

niawwsal

LE0FO

S3.10N 335

HOS

"2014H
-N18 "CN LNIOd NOISSINT

a3lvInoIvo

niawwsal

oo

S310N J38

oS!

HINLGWIN|LL' PG

H3710d2d
HIZNEY.LS FLVYWHOITH-NEE

d7'SNINIS3H 09113 - TIIANOAT

§260-XL

HN1gWW

H3Lv3H J334 4OL0V3H #'ON-NL8

d7 DNINISIH OD1IS - TIIANOAT

SL80-XL

FIBYHVYAY
10N

SVO IVHNLVYN
ONINHNE

'O3.LvIIaNI INON

"HINLOAW S'9E

Si1 ALIDVdYD NDIS3T IHL
'SYD TYHNLYN SNINENG
N3HM 318V3MddY

JHY $300D $8300Hd
ONV 908 "HYIA H3d H 8ep

NIHM HINENG LONA 2,

FHL JO NOILYNISWOD
3HL HOd LIWI ONLLYHIHO
“13Md AHYIIH 3HL 81
HOIHM OL S d3GIAQHd
1 NOILYJIQNI ON135310
ONY "SYS TWHNLYN

'SYD WNICHL3d

QNI SNENE 30HNOS.

§173n4 135310 DNINGNG|.

ANISHNL HNVYLNID HYI03]

H/NAGNW 598

OL¥-3 "NOILYHINID
WV31S HO4 H3aN'ng 1oNna

AHSNIIIY YN

LE00- XY

NOILIGNOD
IWLDAY
LINAALS

LA
LINNQLS

LIAN
SSIW

3415

NOILIONOO3NIL
DAVLLINMSING

LiNnt
LiNnsing

LLIWA
Sina

2830710

S3LONSSIDOHd

LINM
1NdneHL

Lnd
NEHL

3WVYNSS300Ud

JWYNALINIOYL

aiad

ape13ds) 1onpoiq pue yosdoi] -IYos] - 9 ANPON

(xON) sap|xQ ueBonN UEBIR|OL
JOIEeH, SulBjuen S5a001d puy
SOINIX||Y [8N4 SNOOSEY g [8nJ SNOS5EY !{883] 10 H/Mig UOK||W 9L} Ses8UINI/BI8| |0 BZ|S-[BUD[INIEU|/E|DISWWES 1, £°E ), BUJBIUOY 8dAL 888201 pUY
L00Z/ZLILL PUY L661/1/1 usamipg @18(] Juled
1R8I0 YIBsg 10} sejzed Buriplew 918y

DT 'S[eN] UBS[) 39ARY OIYO




. . [
LOOT 12quiadag 8¢£-09 2000°€£6-190 Sul DHD
‘SHOLYHYdAS[H/NLE WN|9'8 (16-1-v2H HILYIH AHINIA3H ATNAAHYD| +120¥ 1.
Id¥ JHL A HILYMILSYM D31¥3H LINN SNIAHG TYWHIHL
WOHL Q3.1y93HDas
SAN0S SLYIH HOIHM
"LNN ONIAHA TYINHIHL
IHL AGQ2LY3LD
SHOJYA SACHLS3A LINN
A3 LY IND VO | NLaWW/ET[2L0 Hia|¥'2 HrnLawinjoz H31vaH 37043y LNvId| S680-X1
HIZNIGYLS HIWHOATH 1 'ON  SANOW HOOHWVYHS ONOWYIJ
NLAWW/ETS00 H/al(soe HNLEWW|25¥ H31v¥3H 1Nvd| S6E0-XL
203 HIZINISY.LS H311083H 1 'ON|[  3IX0W BOOHWVYHS ONOWVIO
QILYINOTVYO| NLEWW/ET|S0'0 HaT|8v't H/NLBWN]LEE HALY3IH INyd| S6E0-XL
- H371083H HALVIHLOYOAH L "ON[ 333N X¥OOHWYHS ONOWYIG
3OYH3AY| NLAWN/ET|€0'0 ICECERE] HINLIWW - (8021 280 AHINIAIH ITUAARYD| FL20-¥1.
IYNINNY HIY LNCHLIM (8NTN)]- S0°S8 '80-21 H/NL1aWW -11) SHALYIH 3DHYHO HOLOVIH 2871
SHINHNG XON MO ¥HLIN| S0'S8 80-11 HANLEWW 8'EL NIVHL NOH ¥ ‘(80-6) HILYIH 2DHYHO
‘806 M/MLEWW L'6L 180-G HO.LOY3Y LHY (80-5) HILYIH FOHVYHD
HOLOVIH H3LVIYLOHMAAH YHIHAYN
nilaww/ai|soe WDNIXYIN H/aT[e SHINYNE XON MO VHLIN SYD[HMLgWn(coL (E0LL-H} € LIND WNNOYA AHANIA3Y 8TTHYHD 3xv1| 6LL0-Y]
AT4NCH 440 AH3NIZTY ONY SYD 'H31v3H "ONINIZIH WN310H13d
IYHNLYN SNHNEG HILY3H
[ nLaWw/a|90'c WRWIXYIN Ha|9e SHANHNS XON MO YHLIN Svo|HMLBWN[Ce (20Z1-H) ABINIZY SATHYHD 3NV 6110911
AT4N0OH 440 AHSNIS3H ONY SYD ¥ NOILYZIHNIINSIQOLUOAH 'HALYAH
IYHNLYN SNENE HI1v3H .
NLawWW/a1(s0'c WANWIXYWN Ha81{ee SHINGNE XON MO YHLIN SYO| HNLaWN|98E ' (L0Z1-H) AHINIJTE SFHYHD 3xv1| 6410V
ATBNOH 440 AHINIJIH ANV SYD + NOLLYZIHM4INSIA0H0AH 'HALY3IH :
TYHNLYN SNHNE H3.LvIH
NLEAW/ATI900 WIINIXYIN BEEED SHINHNG XON MO vH.L10 SYDIH/NLEWW|c2 (Loze-H) AHENIH STIHYHD 3NV 6L10-V1
ATENOH 440 AHINIA3H ANY SvD £ NOILYZISNATNS300HAAH 'HILYIH
TYHNLIYN SNENE H3LYaH . .
NLSWWMAT|900 WY HAaT[¥'t SHANENA XON MO vHLIN SYD|HMNLIWN|ES (eeee-H) AHINISIY S3HYHD I¥v| 6110V
ATHNOH 340 AH3NIIZH ONY SYD £ NOILYZIHN4INS3A0HAAH ‘H3LYaH
: “IVENLYN SNHNE H31vIH
QaLYINDIYD[ NLaWW/Aa1]+00 HAT[8'L  [SHANBNA XON MO YHLIN] "HOE-HOL LNIOE NOISSIWE] HINLAWN | 6 . HALYIH H3MOL ‘WLY TI0-H AHINEA3H LNSANOD| 1210V
NOLLIONQD LI [ LA [NOLLIGNOD3WIL LINAH| ELINEY 0830HLD S31ONSSIN0Hd LINN| 1N AWYNSSIO0Hd JWYNALNIOYL| QIo7sd
JWILOAY| LINNGLS| SSIW| DAYLLINNSING| LIWNSING|  Siw3 LNdNEHL| NYHL
LIWINOLS 30ts

SBUMIXI |9N4 SNOSERE) % (9N SNOISLE) H(858] 40 KHMIG UOHLW OO} SBDBUIN/SI8]]0g BZIS-[BUCRMPEU[/BIDIBLIWOY |, £'E L., SU[eIU0D adi | s5a001d puy

(xoN) seppp usbouyN ueIn|og
AB1EBH, SUIUOY 580004d pUY

LODZRLILL PUY 2661/1/L Ueameg eled Huued
telie)s Yaaeag Joj saljoeg Buyolel onay

ape13d[) 1onpoig pue Yyosdoi]-19yasi] - § S[MPON

DT ‘S[otd Ues[D 19ATY OO




L00T =qi=da(g - 6809 . _ T000"€€6-T90 "2l “DHD

QI LV INDWI| NLSWIW/ETEL00 S3LON 338 HAT|4'0 ‘4050 001 /8D 0'S "LOYAH| H/NLEWAN| 24°PS H3TI083H| 471 'ONINIJIE 0D LID - TI3ANOAT| SL80-XL

NYHL SHOW ON INILNOD| 1L ‘ON LNIOd NOISSING B3ZN1eV.LS 3LYNHOI3Y-N1E
S 10l ONvY 4030
001/ 520 NVHL 3HONW
ON LNZ.LNOQ §2H HEIM

SV IVHNLYN 5O “SISva
ONITIOB H £ ¥ H3AD
4080/HS 1°0 NYHL IHOW
ON LNSLNOJ S2H HLlIM
SYD 13Nd 71304 § MO
Q3aLVTINDTYI| NLAWW/AETIELDQ SA10N 938 H/a1je9'o 4050 001 HD 0°C HNLEWW |6 H3LVIH 0334 HOLDVIY +"ON-N18| 41 "DNINISSH ODLID - TIFANOCAN| S480-XL
NYHL 3HOW ON LNZENGD
$TvLOL ANV 4080
O0F/HD 520 NYHL AHON
ON 1N3LNOD STH H1IM
SYD TvHNLYN 8O 'SISva
ONITIOH H € ¥ HIAQ
40S0/MHD 1'0 NYHL JHOW
ON LNZLNQO SZH HLIM

. SV9 73N 13N4 $ MO7 :
Q3LYINOTVD[ NLBWW/ET (20070 HAa1(e20 4080 001 D O'S LOSH| H/NLBWIW|¥E'8E HILYIH K321719%LS INTZNI8| d1 "DNINISIH 0DLIS - TIIANOAT| SL80-XL
NYHL IHOW ON LNILNOD -NHY "ON "Ld NOISSING
$WLlOL ONY 4080
00109 S2°0 NVHL SHOW
ON LN3INOO S2H HLIM
SVO TWHNLYN HO 'SISY8
DNITIOH HE ¥ H3AD
4080/4H9 1'0 NYHL JHOW
ON LN3INOD SeH HL1Im
SYD 13Nd 13N4 § MO

QLVD AG{N1anWw/a18r0’0 HAFE T3n4 SNO3SVD SYO|HNLEWNIES {1oze-H) AHINIHIH SITYVYHD 3V 6110V
a3 INOWo N¥3170 38N ‘S30ILOVHd| 340 AHINII3Y ONY SYB £ NOILYZIHNAINSIA0HAAH "H3.LvAH
NOLLSOEWOD dO0D| IvHNLYN SNHNE Y3 LVIH
01¥D AG|NLBWW/ET|800°0 WNWEXYIY Hal(so 73n2 sNO3svH SvYS| H/NLEWW|09 (202k-H} AH3NIF3Y S3TRYHO 3xY| 6130-¥7
J3aLvIndomwo ATHNOH N¥310 38N 'SADILOVH|  dd0 AMINIHAY ANV SYD ¥ NOILYZIHNITNSIA0HAAH 'HILV3R
NOLLSNEWOD d00Y| IWENLYN SNYNS B3 LV3IH
WANEYIN Haeo 13n4 SNOASVD SYD| HNLAWN|99E {10g8-H) AHANII3E STIHYHD IV 610V
ATHNOH NV31D 38N 'STONLOVE| 440 AHINISTH ONY SYD ¥ NOILYZIHN=INS300H0AH 'H3LvaH
NOLLSNENOS gO0S| TVHNLYN SN&NB H31v3H
OLVO AQ| NLEWW/ET(800°0 WNNIXYW HaT{e0 72nd snCasve SYD| HNLEWW|E2 (egze-H) AH3NIIH STTHYHO 3XY| 6110V
Q3aLvIN0IvIY ATBNOH NV2T0 38N 'S301L0VHd| 440 AHSNIJIH ONY SYD £ NOILYZIIN4INS3O0HAAH 'H3LY3H
NOILLSNEW0D 0002| TvHNIYN SNHNE YILV3IH
WRWIXYN H/a1|8'0 873N SNO3IBVD NvA10 . 'SYD|HMNLEWN(O0E {E011-H) € LINN WNNOVYA AHINIHIY STHYHD 3] 610V
ATHNOH ONISN ANV S3OLLOVHC| 430 AHSNIJZY ANV SYD '431vIH 'ONINIZY WNF10HL3d
: NOILSNBWOD A00D; T¥HN.LYN SNHNE Y3.LYAH .
NOILIONOQD LA LW NOILLIONOO3BWIL LINNE| LLIWEA 08307 S3LONSS300Hd 1NN} LNd ' FWYNSE300H SWYNALNIOYL| QI0T8-
FWLDAY| LINNOLS| SSIN| DAVLLININISIWNG| LIWASING| SIS ) LNdNEHL| NEHL
LINRTLS 3a.ls

Ianey etejnoniad ;uein||od
181834, SU[BILOY 58000)d PuY .
$8MIXYA (9N SNOBEBD 1§ [BNJ BNOASED §(554] 10 H/MIE VO 0DL) S80BLIN/EIBII0E BXIS-|BUCINMISUI/BIMSWWOY 1,E'E1, SUIBIUSD BdA) 883001 puy
L00Z/ZLILL PUY L66L/L/L usamieg sleq Yuwied
OO YaIBag Joj samoed Bulyse o9y

apeiddn wupoiyd pue yosdoi] ~194osL] - § S[NPOIA T ‘S]] UBa[D JOATY OO




L00T Jaquiaoa(

0¥-09

Z000"€€6-190 oUI ‘DHD

Q3LvVT1N0Tva

NLEWWMET

EL00

S3LON T3S

HAa1

9071

4080 001 /LD 0

NVHL JEOW ON LNILNOD
S WLOL ONY JOSQa
00L/HD 52°0 NYHL 3HOW
ON ENIINOD S2H HLIM
SV WHNLYN HO 'SISYE
ONITIOH H € ¥ J3A0
4050/HD 10 NYHL SHOW
ON LN3LNO9D S2H HLIM
SVY9 13N ~13Nd 8 MO

HNLEWN

H3LV3IH
HEMOL NNYIH 3NTTAX It NOSL

g7 "ENINIZZY ODLID - TNIANCAT

SLEQ-XL

J3aLvInNomwo

niawwan

E10°0

S310ON 338

660

4050 00t /D 08

NYHL IHOW ON LNILNOD
S IV.LCL ONV 4080
COLAED 520 NYHL SHOW
ON LN3LNOD S2H H1IM
SVD IVHNLYN HO 'SISvE
ONITIOH H £ ¥ H3AD
4080/ LONYHL A0
ON LNZLNOD §2H H1IM
SYB 13N4 713N4 8 MO

HNLENW

29°LL

HalvaH
H3LLNdS NOLLYNIBAQD 1l WOSI

dT 'ONINIIH CDLID - TISANOAT

SLEQ-XL

QALY INOIVO

nLlawnmeat

£10'0

§310N 338

Ra

960

‘4080 001 D 06

NYHL 3HOW ON LN3LNOD
$ WLOL ONY 4080

CO LD 520 NYHL SHCW
ON LN3LNOO SgH HLIM
S¥H WHNLYN HO 'SISvE
DNITION H € ¥ 43A0
J0STMD 1'0 NYHL 3HOW
ON LNILNOD 82H HLIM
SVD 13N4 3N S MO

‘S4-IWGSI
"ON LNIQOd NOISSING

H/N LB

84

H3Lv3H J33d HOLOVAH 1S3 11 WOSI

d1'BNINIAIH ODLID - TIEANOAT

SLE0°XL

dJ3aLvIndvo

nLawaeT

£130

S3LON 338

H/a1

680

H38Q 001 D 06

NYHL SHOW ON LN3LNGD
§IVLOL ONY 408G
OOL/HD S2'0 NYHL 340w
ON IN31NOJ S2H HLlIM
SV9 TWHNLYN HO 'SISVE
DNITIOH H € ¥ ¥3an0
4080/D 1'0 NYHL 3HOW
ON ENILNQD 82H HLIM
SYO 73N4 1304 S MOT

vOLdH
-N.L8 ‘ON INIOd NOISSIWA

HNLEWW

89'69

H3Lv3H 4334 HOLOVIY 2'ON-NL8

d1 BNINIIH GDLIQ - T13ANOAT

SLE0-XL

QaLyINovo

NLaWwW/aT

EL0

S31ON 338

Ha7

540

‘4080 00} WD 08

NYHL 3HOW ON LNILNQD
S TVLOL ONV 4080
COHHED 580 NYH.L SO
ON LNILNOD §2H HLIM
SYD TWHNLYN HO "SISvE
-ONMTOH H €V Y30
4080/ 1’0 NYHL FHOW
ON LNILNOQ S2H H1IM
8¥D 19Nd 13N4 § MO

S0LIH
-N18 "ON INIOd NOISSING

H/NLEBAW

5685

H2LY3H 0334 HOLJY3H €'0N -Ni8

o1 "ONINIdFH CDLID - TIIANOAT

SLE0-X1

NCQILIONDD
FNELDAY
LIWNGLS

1IN
LINNQLS

1IN
SSIW

30.L8

NOILIONOD3WIL
SAVLLINMSING

LINME
LIWISING

LLIWG
SIWg

083071

S$3L0NSS300Hd

LINN
LNdnHML

ind
NHHL,

FWYNSSID0Hd

FWYNALITIOVS

allani=)C]

opeiddn) 1onpold pue yosdol] -194asL] - 9 9[NPOA

JBUBW NIB[NANIBY JUBIN|Od
A8]BSH, SU[EIUOY BEBICI] PUY
SOIMXIW |oNd SN0BSED B |9nd SNOBSEE) HESH| JO H/MIE LO|(||W 001) SIIBLINL/SI0H0T 0Z|S-JRUOINIISUNIBIOISWWOY) | E'E 1., S0 3dA ) §59204d puy
LOOZ/ZHLL PUY LBBL/L{L UBamiag 818 JjWlisd
RPRID YIS Jo) Senloed Bulyoiel 07ad

D17 S19ng UBS[) 19ATY OO




LOOT Joquiooa(y

[¥-09

T000'€€6-190 2uf “DHD

nLann/ma1

S00°0

niawwal

500°0

Q3.LYIIONI ANON

‘H/NLEWN | S1 ALISYdYD
UaLlvd Q3ZIHOHLNY N2
H/NLBAW 95 81 ALISVdYD
NDISAJ 1ENd AdVYWIEC
3HL STHOIBM QL SY
Q3AIAOHd S1 NOILYDIANI
ON "9d7 QNY "svD
AH3NI4TH 'SYD TIWHNLYN
SNHNE IOHNOS -

H/INLEWN

609H 'W31v3H 110 LOH

AHINIZTY VNN

LE00-M)Y

niaww/al

S00°0

niawwean

G000

Q3LVIION! INON

"SW30 038034

AH SVD LSNYHXT

NI IEHNSYIW SY 20 %89
Q339%3 OL LON $1 Hy3A
Y3d LIWIT ONILYH3H0
"HINLAWA + SI ALIOYYD
03LvY Q3ZIHOHLNY

108 HNLENIN

799 S1 ALIOVIVD
NDIS3A TN AUV
IHL SI HOIHM OL SY
O3AIAOHd S| NOILYSIaNI
~ ON'©d1aNY'SYD
TYHALYN 'SYD ABINITY
SNHNE IOHNOS .

HNLIWAW

YOPH "H3N08IH
HIZIaYLS HINOVEOOUTAH

AHSNIZ3IY IVNIA

LEQO-HY

nLannEl

S00°0

NLSNWAT

5000

Q3.LVOIONI SNON

‘SW3D O3HIND3H Ad SYD
LSNYHXE NI G3HNSYAW
5V 20 %9 0330X3

OL 1ON H¥3A 83d LIWN
SNILVHILO "HNLEWN

I Sl ALIOYdYD 03LVE
Q3ZICHLNY "HNLBWAN
6'8€ 81 LNdONOYHL
NDIS3G 13N

ARVYWIHG SI HOIHM OL SY
G3AIAOHd SI NOILYOKINI
ON 'BdTaNY 'SVD
TYHNLVN 'SVD AHINIITY
SNENE LNIOd NOISSIWG .

HNLEWN

6'8e

10vH 'H3LY3H
SvO 310A03H HIXNOVHIOHAAH

AHINIZTH VN3

LEOO-NY

A3LYINIWVS

NLEAWAT

€100

SALON 238

Hia1

£Z'l

S WLOL

4080 00L/HD 0°S NYHL
SHOW ON ONY SZH 3080
004/J9 520 NYHL IBON
ON HLIM SVD TVHNLYN
I8N O STH 080D 10
NYHL JHOW ON HLIM SVD
73Nd AH3NI43Y 38N 73an3
INILNQD HNJTNS MO

“IHIOHLEO)
'ON INIOZ NCISSIWI

HinLanww

£2°96

BILVIH | 3NITAXOHLHO

d7 'ONINIJZH OBLID - TISANOAT

SLE0-XL

NOLLIONQD
FNILDAY
LINRALS

wn
1INNOLS

LIWM
SSIn
3018

NOILIONODBWIL
DAYLLIWIMISING

LINML

LIRNSING

LLIWA
SIng

08301

S3LONSS300Hd

LINQ
LNSNHHL

1nd
NeHL

FAWYNSE300Hd

AWYNALITIOVL

aioay

ope13dn 1onpoid pue yosdoi] -I1oydsL] - § S[NPOJA]

Joleyy e1e|NoILE BUBIN]|Od
J8)eal, 8UIBILOY S8850d PUY
SBINIXIY [@Nd SNOSSEE) 3 [9nd SNOBEED (5801 JO MG UO||[|W {OL) 880BUINI/BIB|I0E S2|S-{EUORMIISLI/BI2IPWWOD §,E°E1, SU|BU0D adA] $8a301g puy
L00Z/EL/LL PUY LBBM/L/L UBIMIBE 918 HUlled
BUeINY YoIBag 104 sa|[oe Bulyoiey o1gy

D11 ‘S[end ueal) 1oAY 04O




LO0T JoquIaoa

(400"

7000 €£6-190 U] “0HD

nigwnmal

5000

NLEAW/AET

000

‘GALYIIONI INON

'HNLEWN L SI ALIDYdYD
03.1vHd A3ZIBOHLNY

108 'HINLaWW

0'1S SEALIOVYD

NDIS3J "AHYWIEG 8113Nd
HOIHM Ol 8V G3AIAOHd
SI NOILYDIONI ON

'SYS WN3104H.134 QINDN
ANV SV9 AHINISTH
SNHNG 0S¥ 30HNOS.

nianwean

5000

N1gNWMAT

S00°0

‘03LVIIONI 3NON

13N AHYWIH JHL §)
HOIHM OL Y G3AIAOHd
S| NOLLYDIGNI ON

‘SYD WNI0HLAL AINDM
NV 'SYD AY3NIJIH 'SV
IVHNLYN SNHNE 304N0S.
'HNLBWW L SI ALIDYSVYD
03.LvH Q3ZIHOHLNY
LNE HNLBNA

F'LE St ALIOYdYD N2ISAT

HANLIWNW

202H "W3Lv3HIEE YIWHOIHAMOd

AdINIS3Y VNI

LEQO-MV

HnLaww

gle

10ZH 'H3LYIHIHS HIWHOLHIMOd

AHINISTY IYNIA

£E00-MY

NLBAWAT

SO0

NLEWWAT

5000

Q3.LVOIONI 3NON

‘H/NLEWA

06'} Sl ALIDVdYD
NDIS30 13aNS AUYNIHG
3HL SIHOIHM OL 8Y
G30IAOHd S1 NOILYJIONI
ON 5VD AN3I0H.L33
QINDF ANV 'SYD
AHINIATYH 'SYD TWHNLYN
SNHNG 3OHNOS +

HNLIWW

S0HIH
‘HINENS drLEVLS HSLYaHIY v#

AHINIZTY IVNIX

LEQO MY

NLaWAET

S00°0

niawnea

S00'0

Q3LY3IaNI INON

‘HinLaww

SO°L 51 AREOYdVD

NDISIA 13N AMVINIEL
IHL S| HOIHM OL SV
Q30IAGHd 51 NOILYDIANI
ON 'SV WNITOH13d
QNYIM ONY 'SYD
TYHNLYN "SVO AdaNI3Y
SNHNE 30HNOS.

HNLEWW

5074

¥YOLH
‘HINHNE dN1YVLS HLY3IHIY %

AH3NIFZIH [YNIH

LECOAY

niawwel

S00°0

niawwal

5000

Q3LVIIANI ANON

"HINLAWW

59'L S| ALIOYDVD NDIS3a
"13N4 AHYWiHdD 3HL SI
HOIHM OL SY 03AIA0Hd
$I NOILYIIONL ON 'SYD
AHSNIS2H ONY 'Dd7 'SYD
WHNLYN SNENE 308N0S.

HNLBAWW

9L

ZOLH
'HINHNE dNIHVLS Y3LYIHIY b

AHINILTIY IYNIA

LEQD-NY

NOILIONOD
BWILIAY
LIWINQ4LS

LIwm
1INNALS

LIWNM
BSIN

3018

NOILIONOO3NIL
DAVILIKITISING

LINNE
LIANSING

LLIWA
Siwa

35301610

S3LONSS3008d

LiNn
LNdNyHL

1nd
NEHL|

FWVYNSSID0Hd

FWYNALIIOYA

Qionsy

ope13d) 1onpoid pue yosdoi] -IayosL] - § S[NPOIA]

salniX|p [ahy SROBSEL P [aN4 BNORSED {(§38] JO H/NIE UGHI{IW G0L) SB3BUINL/BIB|O S2]S-{BUOLNIISU /RSO 1, £'E L, SUIBIE0D BdAL 88820.4 PUY

191EW e1e[ndlled HUBIn|iod
JejaeH, SUIBILOY $8820.d puy

L00Z/2HL L PUY L66L/171 UeBMmisg aje(] lillled
1B1OYID Y2iEag 10) Sa[1|[08d Buyoie 5ad

DT *s[eny UBal) J9ARY OO




LOOT T2quIada(J

£v-09

T000'€£6-190 93Ul ‘0dD

niaww/al

§00°0

nLawwal

'031vIIaNI INON

"SW30D d3”IND3Y A8 SYD
1SNVHX3 NI a3HNSY3IW
SV 20 %L 0d30X3 OL LON
"HINLBWW | S1 ALIDVAYD
Q3.Lvd Q3ZIHOHLNY

1ng HNLaWN

2'8F SI ALIOVYdVD NDISEA
"AHYWIH SI HOIHM O SY|
Q3QIAOHD 51 NOILVYDIANL
ON "8YD WN310413d
ainoI any ‘svs
TWENLYN ‘SYD AHENIIZY
$NHNE 304NOS.

H/NLBWIN |88y

S02H "BALVIHIH YIWHOSHIMOd

AEINIATH [YNIA

LEOO- MY

nignwel

S00'0

NigWAN/ET

5000

"d31¥2I0NI SNON

SWID AG SVD

LSOVHX3A NI g3-NSYanW
SY 20 %L 0330%3

OL LON HY3A H3d LIWN
ONILVEAdO ‘A3(4103dS
LON §173Nd "HNLBWN

L 81 ALIDVdYD Q3Llvd
Q3ZIHOHLNY 'HNLWW
£S5 51 ALIOVdYD NDIS30
"AHVIWIHD SI HOIHM OL SV
NIALD SI NOILYDIONI ON
‘SYD WNAT0EL3d QINDN
ONY "SYD AY3NIJEY SvD
TYHNLYN SNYN8 30HN0S.

HINLAWW|B'ES

¥0ZH "HILYaHIY HIWHOSHIMOd

AHINIZ3H IVNSX

LEQD- MY

NLBAWAET

5000

nisnnma1

5000

"031vOIONI SNON

HINLEWW |+ SI ALIOYdVD
Q3Lvd QIZIHOHLNY
18 "H/NLBAKW

6°42 81 ALIOYdYD
NDISAA "AdYWIHG
S1713N4 HOIHM QL 8V
A3AIAQHd S| NOILYOIANI
ON 'SYD WN310H13d
dinoDIT any 'svye
IWBNLYN 'SYD AHINISZH
SNHNE JOEN0S.

H/NLEWW(& L2

€02H 'H3LV3HI4d HIWHOAHIMOd

AHINI3TH (YN3XA

LE00-MY

NCILIONDD
JNLLOAY
LWIIaLs

LIWN
LINNGLS

1IN
SSIN
3d.8

NOILLIONODIWIL
SAYLLIWNISING

LINME
LINASING

TLWn
sma

0830WLS

S$310NSSI004Hd

LINOp LNd
LNdNEHL NEHL

IWYNSEID0HL

ANYNALIIOYS

Qinex

ape1dd[) 19npoid pue yosdo1] -IaydsLy - O S[APOA

SRINIX|IY 18N4 SNOBSED) 1 8N4 SNOJSED {868| JO HMIE UO|IIIG 0L} 889BLINIJSI0||0F BZIG-IBUS|ININSUY/BIDEWWIOD |, £'E L, SU|BIUCS BdAL Ss60014 puy

JBRBY Blgndued udnjod
J8}@a}, SUIBIUOD SE800.4 pUY

L00Z2L/LL PUY £861/L{L UBBMIEE BIBQ WISd
IBIB)ID y2IBaS 10} sellded Bujuatel ogy

DT 'S1enyg ues[) IeAR OO




L0077 Tequada(d

09

T000°€€6-190 "2u] “DED

N1B8WW/E1]S000

NLBAWMAT

§00°0

‘03 LVIIONI SNON

HINLEBWW | S| ALIDYEYOD
Q3Lvd QIZIHOHLNY

LNg H/NLEWAN

SG°9E 81 ALIQYdVD
NDISIA "ARVNIHL S1 713N
HOIHM Q31410388 LON
SILI SV WNIAT0413d
aiNon anNy 'svD
TYHNLYN "SYD AHBNIZ3Y
SNHNA 3JHNOS.

HANLINAN

SS9

104H "HOLYHINID Wv3LS OadId

AHINISIH IYNIN

LE00AHY

N19WW/E11S00'0

NL8WW/MAET

5000

"G3LVOIANI 3NON

"SHNQH S21 SIHYaA
b3d LIWIN DNILYH3HO

"HINLAWW | S1 ALIOVdYD| -

G3.Lvd Q3ZIHOHLNY|
1N8 WnLawn

222 S1 ALIQVdYD NBIS30
1ANd AGYWIdd 3HL SI
HOIHM OL 8Y G3QIAOHd
S1 NOILYDIONI ON

‘Dd7 ANy SV TYHNLYN
SNHNB 30HNOS .

HMLaww

x4

Z19H 'HILY3H 110 WwNnaISad

AHINIAAY IVNIH

LEQD-MY

N1BAN/AETIS000

NLEAWWAT

5000

‘A3LVIIONI INON

'SWID 03-IND3Y

AS SYO 1SNYHX3

NI Q38NSYIN Y 20

%9 QI9X3 OL LON HYIA
H3d LW DNILYEIdO
"HNLBWIW | SI ALIDYAYD
Q3LvH 03ZIHOMLNY LN8
"HNLEWW 0 S| ALIDVAYD
NDISIQ 13N AHYNIEd
AHL SI HOIHM QL SV
Q3QIAOEd SI NOLLYIIONI
ON 'S¥D AH3NIJIY

aNY "9d7'SYD IvHNLYN
SNHNES AJHN0DS .«

H/nLaW

£0¥H "J31083Y
BILYNOILOVHA HIHOVHOOHGAH

AHINIZIY [YNIA

LEO0-MY

Ni8WIN/ET]500°0

nLanwmgel

5000

"USLYDIANI 3NON

"SW30 03dIND3Y

A8 SYD 1SNVHX3

NI Q3HNSY3NW SV 20

%9 Q330X3 OL LON HY3A
H3d LINIT ONILYY3E0
‘HINLEWN L S1 ALISYdYD
a3.LvY a3ZIHOHLNY
1Ng HNLBAW

8E S1 ALIDVdYD NDIS3Q
‘AdVINIEG S1 3dAL 13N
HOIHM QL 8V G3QIACHd
S1 NOILYWHOZON!

ON 'SY9 AWINIF38

ANV 247 'SYS TWHNLYN
SNBNE I0HNOS SIHL «

HNLEWN

ge

20PH "53LY3aH
S FT0AI3H HINOVECOHTAH

AHINISTH IVN3A

LEQO-HY|

NOILIGNOD
FWILDAY
LINMNJLS

LA LiIWA
LINAQLSE SSIN
341S

NOILIANOIIWIL
BDAVILIWASING

LINNE

LIWNSIKG

FLIWA
SIW3

0830THLD

$3LONSSIDOHd

LINM
LNdnekL

nd
NYEHL]

INYNSSIDOBL

FWYNALITIOVA

qiongy

aperidd() 1onpoid pue yosdoi]-1oyosty - 9 S[APOA

SBINIXIW (9N SNOBEED) } |any SNOBSED) {858] 0 H/M1g UOL[IW 00|} $EIBUINS/EIR]|OE SZ|S-IBUO|INIBUN{BISIBWWOY &, 8L, SUIBILOD 8dAL 588204 pUY

IBNE 1BjNaHEd HUBA{Od
ABJEBH, SUIBIUCY SS63014 PUY

L00ZZL/LL PUY £66L/L/1 UBaMIBR 81eq] 1|Lod
iB1J6MID YoJEES Jo} SEYEOBY Bujyoiew 918N

D711 ‘S[end UB3[D I9ATY OO



LOOT 19quia09(]

Sv-09

T000°€£6-190 "0U] “DHD

niawwral

S00°0

niawweal

1S00°0

'Q3LVOIAONI INON

J3.Lvd J3ZIBOM LAY

1na 'Hnlaww

26 81 ALIOVdVYD NDIS3A
“13Nd AHYWIEd 3HL 81
HOIHM OL S¥ 03AIAQYd
S| NOLLYDIINI ON

‘SYD WN3104HL3d AINDN
ANV 'S¥D AH3NIJTH 'SVD
IYHNLYN SNHNG 30HN0S.

NLBNW/AEN

G000

NLENWW/ET

S00°0

"Q2LYOION] SNON

G31VH O3Z140HLNY LNE
HNLBAIW 801 §1 ALIOVAYD|
NDIS3Q TaNd ABYWIHD
FHESIHDIHM OL 8Y
{d30IA0Hd S1 NOILYOIANI
ON "S¥D WN370H.L3d
QINDIT ANY 'SYD
AdINIIIY ‘SYD WHNLYN
SNHNE 30HNCS »

"HNLEWIN | S1 ALIDYAYD| HNLBWA

KO LH *H3NYNE 30YNHN4 NOLLOYIH

AHINIH3E IVNIA

LEOD-MY

"HINLBWW ¥ S1 ALIOYAYO H/NLEWN

a0l

208H “HI3LVIH T00A1D 1OH

AHINIITH VNI

LEQD-MY

NLanW/a7

<0070

niawn/gl

S00°0

"JILYIHINI INON

L 81 ALISYdYO Q3lvd
Q3ZIHOHLNY SIHL LN8
‘HLEWI 2E S1 ALIOVEYD
N2IS3T 13Nd AdVINIEd
3HLSIHDIHM OL SY
J3AIAOHd S1 NCILYDION]
ON ‘§¥2 WN370H.13d
QDN ONY SYD TIYHNLYN
SNHNE IDHNCS .

"HANLGWIN | H/NLEWIN

L08H ‘'HOLVYH3NTD WY3LS O3HI4

AHINIITY VNI

LEQD-MV

nLanwal

S00°0

nLanwan

§00°0

"O3LVOIONT SNON

03.LvYd Q3ZIHOHLNY 1Ng
‘H/NLBWW 0°2 S§ ALIDYdYD
NDI1S3Q "13Nd AHVYAIHG
ML S HOIHM OL 8V
QIAIACH BI NCILYDIONI
ON 'S¥9 WN3T0Y13d
QINOIT ONY SY9

‘HNLEWA | S1 ALISVIYO| HINLaWW

POLH 'HALYIH A1ddNS VO IWHNLYN

AGANIH3Y IYNIA

LEQOY

IYHNLYN SNHNS 39HNO0S.|

NLBANAT

5000

NiEAWAT

5000

‘G3LVOIANT BNON

03.Lvd Q3ZIHOHLNY

1na HNL1EWA

§6°9€ S| ALIOVd&YD NDISTA
“13Nd AHYWIHd 3HL $1
HOIHM QL SY J30IA0Hd
SINQILVOHINI ON "9d7
QNY 'SYD AH3NIZTH 'SvD
THNLYN SNHNE I0HNOS.

HINLEWW | 81 ALIDYYDI HNLEWN

§5°6E

mo.hI ‘HOLVHINIZD Wya LS O3H|d

AHINISTH (YN3X

LEQD-MY

NOILIONOD
3NILLIAY
LIWNALS

LA
LINNQLS

LIAWM
SSIW

34ais

NOILIANOCIWIL
DAVILIWISING

LINAE
LINTSING

LLIWA
Siw3a

38307HLD

S3LONSSIDOHd

1NdNERL

1nd
NYHL)

SWVYNSS300Hd

FAYNALITIOVL

aiongd

opeidd) 1onpoid pue yosdoi] -1oyssL] - 9 S[RpPOJA

BOJNX| Y 131 ENOVSED % 9N SNOBSEY {(680] JO H/MA UCYIIW 00|.) 8IJBUINY/SIH| |0 82Z|S-]RUO|INIISU|/BIDISWWOY 1, £°EL,, SUIBIN0Y adk) 888901d puy
LO0Z/ZLILL PUY LGEL/LIL UBOMIGE BQ Jiiad
18180 Yaueas Joj 883 [0y Bulyne o1ay

Jo}iB[A BIBINI|LE UBIN|ICd
Jejeay, BujRIUCD 888201 PUY

OTT ‘SI9TL UBS[D) IS9ARY OO




LO0T +2quIadag 9%-09 . | T000 €£6-190 "2U] “DHD

NLWN/GT({S000 NLEWW/AET|5000 "031¥OIONI 3NON HNLEWIN| HANLEWW]LE L0Z1H 'HILYSH HIMOL WNNJYA AHINIHIY WNIA| LE00-HY
16 81 ALIOVdYD NDIS3A
AN AHYWIE 3HL SI
HOIHM O 5V Q30IACHd
SI NOILYOIONI ON '9d1
ANV ‘'SYS AHSNIJTH 'SVD
IvHALYN SNHNG JOHN0S.

NLBWIN/GT|S00'0 NLSWIN/ET|S00'0 "Q3LYOIONI 3NON|  "HNLEWW 1 S ALIOVAYD| H/NLEWW| 2 1E ZC2LH 'FO¥YNHNL 2H 4310A034 dIHd AHINIS3Y IYN3Y| LE00-MY
03.1vd Q3ZIHOHLNY|

L8 ‘HNLEWW

2L ST ALIOVAYD NDIS3AA
1304 AHYWIEL BHL 81 ’ -
HOHM OL 8¥ J20IAQHd
S1 NOILYOITONI ON

'SYD WNI104L3d aindn
ANY 'SYD AHINISTH 'SvD

TYENLYN SNENG 30HN0S.
NLIWW/ET|S0T0 NLEWN/ET|S000 "QALYSIONI INON|  H/NLEANW b S1 ALIDVAYD| HNLEWW( 0L E0ZHM02IH AHINIATH IYN3M| LEOO-HY
031v¥H qaZtHOMLNY '3O¥YNHN4 0334 H38HOSAY didd

N8 *HNLEWNW

$'04 §1 ALIOVdYD NDIS3A
T13Nd AHYWIHd IHL SI
HOIHM OL SV J330IA0Hd
SI NOILYOIONI ON

'SYD WNFI0HL3d ainon
QNY 'S¥D ALINIZ3Y "SVD
TYHNLYN SNBNE I2HNOS.

NLEWNW/ET|S00°0 NLEWW/AET[S000 "QALYIIINI INON| "HALAWAN 00°2 S1 J0UNOS| H/NLEWN (2 SOLEH 'HINHNE SYD UYL AHSNIZIY [VNTH| 800V
40 ALIOVdYO NDIS30
TANd ABVAIEG IHL 81

HOIRM Ol 8V Q3QIAOHd
S1 NOILYIONI ON

'SYD WN310813d aINDI
ANV *S¥D AYINITY 'SvD| -

TYHNLYN SNHNG IDHNOS.
NLEWWETS000 NLEWW/AET(SC00 ‘03 LYOIONT ANON "HINLEWIN | HANLEAW|SLL E0LIH AHINIATY IVNIH| LEQO-MY
S SIALIDVAYD NDIS2A ‘HANYNE dNLHY1S HILYSHAY g#
“1ANd AYVWNIHAG FHL S1
HOIHM OL 8 Q3QIAOHd

SI NOILYDIGNI ON
'SYD WN3T08.L3d QINDI
ONY *SYD AHINIJIH 'SYD
TYHNLYN SNHNE I0HNOS.

NOILIONQD LI | LIWM|NOILIONOD3WIL LINNE] LLIANR 08307 LD S31ONSS5300Hd HNAl 1nd FWYNSS300Hd SWYNALIDVYL] QI0Ngd
FWILDAY]  LINNOLS] SSIW| DAVILINIISING | LIKNSING|  SIn3 1NdNYHL| NHHL
LIWIMQLS 3018

188N eyeImagHeg HuEn|jod
18189}, BU[EILDD $53301d puy
BaINIX| [N SNOBSEY %} [BN4 SNOBREL) £(884] 10 |44 UOH||W ODL) BEIBLING/EIBII0F SZIS-ELOIMASUI/BIMBWILOD &, £'EL, SUIBILOD edA ) 8882014 pUY
LODZ/ZLALL PUY L661/L/| LOaMIBE 818G YuliRd _
e ]teIu) Yoiuag Joj sanyiosd Suymel 97aH

ope13dn 1onpoid pue yosdoi]-IaydsLy - 9 S[NPOJA _ DT ‘S[end Ues[D ISALY OO




LOOT 13quIsa(]

Ly-D%

Z000'€€6-190 "oUl “DHED

JDVEIAY
HNOH-€

Nignnean

8000

SHOILOVEL DNIHIANIDNI
Q00D ANV 'NOILYHIHO
'N2IS3Q H3dOUd

RNLENW

§0°58 *§0-21 HNLEWW
5058 '80-F} H/NLEWIW 9’84
*80-6 H/NLBIWIW L'6L 180~

{80-24 3 80
-1 1) SH3LY3IH 3DYYHD HOLOVIY 251
NIVHL NOH % '(80+6) U313 IOHYHD
HOLIVIH LHY ‘(80-5) A LvAH 9DHYHD
HOLOVIY B3 LVIHLOHTOAH VHAHLYN

AHINIITH FTNAALYD

1LE20-¥T.

NLEAWW/ET

200

H8

6¥'0

S3LIVHA
NOILSNEW0D a0

20P-d€ ANICd NOISSINS

HNLEWN

9

H3L1VY3H FOHYHD INISOHIA L-NIH

AHINIA3H INJANCD

82101

NLEANW/MAT

200

HaTy

2e0

S3020L0vEd
NOILSNEWOD 00D

"HOE-HOL INIOd NOISSIANS

HNLBAW

'ee

HIALYIH HIMOL "WLY UO-H

AHINIFSH INJANOD

LZ210-v1

nigawwel

200

HAaT

9L'C

S301L.0vEd
NOLLSNENOD GO0

105-HOZ INIOd NQISSIWI

RNLWW

H3LVIH L8OdSNYHL TI0H

AHINIFTH INIANOD

121091

ndul
eoy Bujsn
pejBInE)

niaww/en

1000

HAaT

600

JILOVHd
NOILSNaWOoO 009

42 pedang

19 H9 Op ul Sjuswainbe:
JYHS3N pue ‘0D uedang £9
B4 0F Ul spiepuRls 1O
0y boalans ose 5) Jun au L
00D Hedang ' wedgng
‘r HBAANG HAD OF SASN

8y} 0} }38[gns S) jjun 8yl

HINLBWW

HALYIH HILYIHIOHAAH 0334 D04

‘00 AMINIJAH A3LINA

1€20-vd

NLaWW/aT

100

‘03LVOIONI SNON

MLENW S'oE

S ALIOVdYD NDIS30 SYD
IVHMLYN OL 378vJ1NddY
St 9H3H 03AACHd

3002 908 "12Nd
AHVAIHd S HOHM OL 8v
Q3AIACHG St NOILYOIONI
ON "5d71 NV 138310 'S¥D
IVENLYN SNHNG 3OHNOS.

NnLaWn/mal

rLo'0

‘A9.LYOIONI SNON

HNL8WN

598

OLrL3 'NQILYHINID
WY3LS HOd H3NENE 10Nd

AHINISAE [VNIM

L2000y

THINLIWIN

S°9E 51 ALIOVAVD
NDIS3A 'HIANHNG

10NAa SYD TYHNLYN

¥ HO4 SI 3405 908

118 'ABYWIHA S173Nd
HOIHM OL S¥ Q30IAOHd
SI NOILYOIaNI ON

'SVYD WNIT10HLId AN
aNY "13nd 135310 ‘S
TYHNLYN SNENG 30HN0S.

KALEWNA

§'9e

COP 13 ‘NOLLYYINTD
Wv3Lls BO4 HaNENg .Lona

AHINIIIH [VNSH

LEDU-MY|

NOLLIONQS
FAILOAY
LINTIALS

Lwn
LINNQLS

LA
SSIN

3018

NOILIOGNCQOIWIL
DAYELININSIWG

LiNnt
LINMASING

LLIAN
St

083GHLO

$3LONSS3I0Hd

LINN
LNdNYHL

1nd
NYHL

IWYNSSI00Hd

SWYNALITIOYS

[a]teni=lC]

§8INIXIW |2Nd SNOBSEY % 18N BRABsEY) H{850] JO HMIE US(|||W DOL)} SEIBUINL/SIO|I0E BZIS-JEUOTINIIEUI/B|2IBW WO &, 8'E1,, BUIEIUCD 8dA ] 86620.1d puy

1B1e N IRININJR JURIn||Od
L8186H, SU[BILOY 5S8301d Uy

ZO0Z/Z4/L PUY 66711 UsaMSg eleg HuLlad
1BleIMD Ya1EeS o) SapoRd Buyoiew oan

spei3dn 1onpoid pue yosdor] -1oydsty - § S[NPOJAl

DT 'S1e0y UBa[D ISAT OO




. . 1
LO0Z 19quIaa(y 87-09 2000°€€6-190 Ul ‘DHD
HA1(6t0 HNLaWW|.l'sk H3Lv3H LNV Id| S6EQ-XL
4310834 UIZINIEY.LS U303 | "ON IIHOW HOOHWYHS ONOWVID
H/a1|se0 HNLaNW(Lee H31V3H LNY1d| S6E0-XL
H37083H H3LVIHLIO0HAAH | 'ON SIHON HOOHWYHS ONOWYIO
HEA[20 HNLlaWW o2 d3alV¥3H 53043y LNYd| SBEO-XL
BIZIMNBV.LS HIWHC2IH | 'ON S3XON HOOHWYHS ONOWYIJ
NLEANWANIB00°0 | IDvHIAY HH-B| NLAWW/E1]SL00°0 €0592-3 # Qt| K/NLAWW (¥¥ H31vdH H3AHA A¥HdES YINA §13Nd NYS10 YNOZIHY| 9¥00-2Y
AQ Q3141LNIA] ANIWNSINDI
NLEWKW/ET|800°0 | SDVHIAY WH-E[ NLEWW/ET|SL000 B0LLPL-8 ONY YOLLPL| HINLBWW|S 66 2 ONY | 'SON H3L1VY3H YINA §13Nd NY310 YNOZIdY | B¥00-ZV
-8 8# a1 A9 Q3I3ILN3al IDHYHD LINN DNIMOD A3AVIZa
JHY LNIWJINT3
40 53013d OML ISIHL
N1AWW/ET|800°0 | 3OYHIAY HH-E| NLEWN/GT|SL000 00280-8 # QI A8 O3IILNIQI| H/NLENW|SE H3L1v3IH YINNA §13Md NY310 YNOZIHY| 900-2Y
LNIAINDI SIH.L J9HVYHO HILVIHLOHAAH J1YTILLSI]
A18YIVAY FDVHIAY BH-E| NLINW/ET(SL00'0 60850-8 # QI AQ Q3IdILNAAI| H/NLaWNee2 H3TNOE3d HIZINVY.LNE3A YINNA S13Nd NY3T0 YNOZIHY| 9+00-Zv
1ON LNIWLIND3 SIHL LINM ONINEO42H OLLATWLYD
Nnigwwsg|eooo . DAY NLINWAET|SL00°0 002F0| HINLEWAN (' 12 H3LlyaH YWNA 73N NV3TD YNOZIYY| 9p00-2v
HNOH-33HHL =g # dl LNSWdIND3 A8 FOHYHD H3LVIYLOPAAH YHLHAYN
GAIHLNZAI SELIND SIHL
NESNIN/ETB00D DAY| NLEWW/ET|5200°0 . 0020} | H/NLEWW| 0L BILVYaH YIWNA S73N Nv3T1D YNOZIEY| SF00-ZV|
HNOH-334HL -8 # al LINIWSINT3 A8 FHHYHY LINN S3IXIVHOOQHAAH
Q341LNIA] S LIND SIML
IOVHIAY| NLIWW/ET| 00 WANIXYN H/BT|8L0 (SYD TYdNLYN) 87304 H/NLENIN (252 S082 INYId HAWONOW INIHALS| E61L0-YT
IVNNNY ATHNOH ONINBNE NV310 40 38N -SH H31¥3H NWN109 AHIACOTIH 83d
ZOVHIAY| N1aWW/a1| 100 WNNIXYIN HAT D (SVS WHNLYN) $73nd HNLGAWN (') €01e-SH H31V3H SY9 NOILVYINIDId ANYId HSBWONOW 3NZHALS| €610-¥1
IYNNNY AHNOR DNINYNE N¥310 40 35N
WNWIXYIN H/Aa7|950 §73N4 SNO3SYD ‘SYD TYHNLYN| HANLEWNW (8P {L2-bB} SO-EE-J AH3NI3TY S3THYHD "LS{£20-v 1.
ATEHNOH 40 38N ONY 'S30ILOVHS S38I4 OSTV IOHNOS
NOILSNEWOD gO0v
‘NOILYHIJC ONY NDIS3Q
ANIWINDI H3dOHd
IDVHIAVINLY WW/GT (2000 §73Nd SNO3SYD ‘YD TYHNLYN {06 2 *62-¥6 'Be-F6) 20 AH3NI43H SITHVYHO "LS| ELZ0-V .
TWANNY 40 3SN ANV ‘S3ILIYHd FEId 0§V SFOUNOS -68-H ¢ 'L0-66-H '€0-08-H HIL¥Y3K JdD
NOILSNENOD Q0B HH/N.LE WIN 06 ‘20
'‘NOILYHIJO ONY NDIS3G| 68K HHANLE W 62 110-6E
ININGINDZ H340Ud| -H HH/N.LE WW 89 :£0-08-H
J9VHIAVYINLE WWEATPL00°0 §73n4 SNO3SYD "SYD TYHNLYN 3Hid Lg-500E ‘Z}1-5002 ‘2-8008 AYINII3Y STTHYVHO LS| E120-vT.
IVANNY 40 35N ANY 'STOILOVEd|  0STV $334N0S BHNLE '§-5002 'S-5002 SHACI3Y '98-5002
NOILLSNIWGCD GO0D W S1 168-5002 UH/NLE ® "5£+5002 "¥2-5002 '£2-500Z '6-8002 '8
'NOILYHALO ONY NDIS3d WW g€ 152-5002 HH/NLE G002 "$-5002 'v-bC0E - 1-r00Z SHILYAM
LNIWdINDI H340Hd WIN S6 *£2-5002 HH/NLE
WW gF $2-5002 HH/N18
W S6 '£2-5002 HK/MNLE
WIN 56 '21-5002 WH/NLG
W 2¥ 16-500% HH/N1d
W 98 :-+00Z HH/NLE W
€5 £-¥002 HH/NL1B W ¥2 ‘2
#0002 HH/N.LE WIN 98 1002
NOILIONGD LIAA} LIAINCLLIGNODINIL LINME] LLIWEA 08S3a7THLOD $3ALONSSI00HS LiNnf  Lnd IWYNSSIO0OHd JWYNALITISYL| a1o7ad
SWILDAY[ LINNOLS| SSIW| DAY ELINASING] LINNSIWA]|  SIWE LNdNBHL| NYHL
LINITQLS 3418 :

SBINIXIY [8NL SNOBSRY B |en4 SNOVSEY (588 40 HME YOI 001} S808UIN/EIE||0g BZIS-[BUONNIISUN/BIMIBWWOY ¢, £°CL,, SUIBIUCS adA] sE820.d Pty

8RB 0IRIN3[LeS JuEN|[0d
ABJBAH, SUIRIOS $80004d puy

LODZZH/LL PUY LEGL/L/L USRS 21BQ J|ued
'R|IBID) UAIERS o} SENIIoRS BulyoiBl DAl

opeiddp) 10onpoid pue yosdol]-IsyosL] - 9 [APOJA

DT 's[eny ues[) 10ARy oEO,




LO0T Tequiade(d

61-09

Z000°€£6-190 2UI “D9D

'SHOLVHVJIS(H/NLE WA

1d¥ 3HL AG H3LVMILSYM
WOH4 d3LvO3go3s
SANOS SLYIH HIHM
‘LNN BNIALG TYAH3HL
JHL A9 Q3LV3HO
SHOJVA SAOH1S3G LINM

(A EEICED]
031v3H LINN ONIABA TYWHIHL

AHSNISTH 3TIAALYO

LLE0-v.

NOILIGNGD
FNILDAY
LiWiials

Liin
LlINNQLS

LN
SSIW
3048

NOILIONOCOANEL
DAVILINCISING

LINNE
LINNSING

LLIWIA
SIN3

J5307LD

S3LONSSIO0Hd LINN
1nNdndHL

1nd
NyHL

FWYNSSI00Ed

FAWYNALIIOVY

aioned

apeisdp) 1onpoid pue yosdoI]-Ioyosiy - 9 2[nPOJA

SR.N1X| |y |8NJ SNOSSEY % [ONJ SNOSERY HE88] JO H/MIA UOHIIU 00}) SB0BLIN/EIS||0F 82|S-[BUDKIIISULBINIOWILGD 1,'EL,, SUIBIIOD o04) 8535014 PUY

181)BIN BIB{ND|LEY JUBINIIOY
JBJBBH, SUIIU0Y) S86501g puy

£00Z/ZLILL PUY LE6E/L/L USBMIEE S18Q] }ullDg
1BBILID LUOIRAS 0] $BINII0RS Bulyne 018y

DT 's[eng uea[) I2ALY OIYO




. 0 13
LOQT 12qUIad3(] 0¢-29 2000°£€6-190 DU DHD
S310N 'S2H AWdd 991) "HNLEWA | SI ALIDYIYO{ HNLIWW|8 0L 208H 'H31¥3H 100A19 1OH AHINIIIH [YNIM| LE00-MY|
LNYLNTIOL 'SYD AH3NIJIH 'BNAINS| Q3LvH JIZIHOHLNY 1nd
335 %1L0°0 'SYD WN3TOHLISIH/NLANIA 804 SI ALIOYIYD)
a34iN0IT HNANS %100  NDIS3A 11and AHVINIHG
'SYD TYHNLYN HN4INS IHL SI HOIMM QL 8
%S€°0 "13N4 1ISJA| FIAIAQHH I NOLLYIION
‘SM0T0d SV SLIKN ON "SVD WN3T0H13d
LNILNOD BNAINS TaNd QN ANY 'SYD
AHINIIZYH 'SYD TWHNLYN
SNHNE IOBN0OS .
S310N "S2H AWdd 891 'SHOOH 521 S1HY3A[H/NLSAN{ZZ2 Z1OH 'H3LY3H 10 vNAIs3y AH3NIL3Y IYNIH| LECO-MY
LNYLOTI0d 'SYD AHINIIH HOAJ NS H3d LIWIMN ONILYH3E0
338 %300 '"9d7HNITINS %100 "H/NLAWW | S1 ALIDVLYD
'SYO WHNLYN ‘HN4INS Q3aLyH 9ZIMOHLNY
%5€'0 13N 1831 108 HINLANIN
SMOTIOL SY QILININ] 2722 SI ALIDVLYD NDISAd
S LNILNOO HN4INS 13nd AN AHYWIHG SHL SI
HOIHM QL SV Q30IACHd
SI NOILYDION] ON
Dd7 ANY SVO TYHNLYN
SNYNB I0HNOS .
$3LON 'S2H "H/NLEWIN | H/NLEINWN|SS'L Z0LEH AHINIZ3Y IYNIM| ZE00-MY
LNYLATI04 AWdG 891 *SVD ABINIATIH] S9°L S1 ALIDVEYD NDISAA '4ANENA dNLHYLS HILVIHIY L#
338 NSNS %100 "Od1 13N AHYWIEd 3HL 81
‘SZH % L0°0 'SVYD TWHNLYN| HOIMM OL SV 03AINOHd
HALINS %5£°0 "13Nd SI NOILYDIONI ON 'S¥D
73531 ‘ONIMOTICS IHL| AHANISAH GNY 'Bd1'SYD
Ol ONIGHCO0Y G3LIWN|TYHNLYN SNHNE IOHN0S.
St INIINGD HNJINS 1304
FIEVIIVAY JOYHIAY AUVA AWdd|se 'S Wdd SE 0L Q3LiNN 12nd a0k e i-g ANY YOI L L HINLaWNfS 66 2 aNY | 'SONW3LVIH|  VIWNA §13Nd Nv310 YNOZIHY| 9r00-Zv
LON A S# 4l A9 G31ILN3QI ADHYHO LINM DNIXOD Q3AVI3A
JHY LNIWdIND3 '
40 832134 OML IS3HL
S3LON "SZH AWdd 891 "SW3D Q3WIND3H A. SYD HNLIWW|8'8y S0ZH 'H3LY3HIY HIWHOIHIMOL “AHINIA3L IVNIN| 2£00-MY
LINYLATI0d 'SYD AH3NIZIH HNAINS|  LSNYHX3 NI a3-NSvaw
EEL %L0C 'Dd7 *HNIINS %0°0| S¥ 20 %24 330X OL LON
'SYD TWHNLYN ‘HNAINS|  HNLEWW | StALIOYAYD
%SE°0 "13N4 138310 Q3LvH Q3ZIHOHLAY
110VE I3H3AISNOD S 119 HNLIWN
SLIAIM 13N ONIMOTIOL] §'8F STALIDYAYD NDISIA
3BHL 40 NOLLYH LNIONQD| "AUVINIEG BI HOIHM OL 8V
Q31vH0Hd ¥ 030IA0Hd SI NOILYIIANI
ON 'S¥D WN310-.13d
QINDIT ONY 'SYD
IVHNLYN 'SYD AHAN|S3H
SNHNZ 30HN0S.
NOILKONGD LIAA[ LINANOLLIONGOINIL LINAL| LLIWIN 053010 S3.LONSSI00Hd LINA|  Lnd JWYNSSID0Hd IWYNALNIZVL| aionsu
JWILOAY| LINNQLS| SSINE DAYLLINIISING] LINNSIWG]  SIN3 LNdNBHL[ NEHL
LINMOLS Jais

S3JMXIY 13N SNOSEED) § [BNd 5NOSSED (883 10 H/MIE UCHIW 001} S90ELINI/BIB|I0F BZIS-BUCINIIEU]BIZIEWWOS) |, £'E ., BUBIU) adAL s8ad0.id puy

(F0g) appxola JnjINg ;ueIn|jog
J61BOH, SUIBUDY) 88820, pUY

LO0Z/ZL/LL PUY LB61/L/L UBBMIBE BIE] Yuiod
'BliaD Y218ag Joj safiIIoBd Bulyoiew 918K

apeIiddp 1onpold pue yasdor]-1ayosL] - 9 S[NPOJA

OTT 's1eng UuBa[) 1A 040




. . 13
LO0T 13quIada] : 16-09 2000°£e6-190 "oUl "DHD
S3LON ‘STH AWdd 891 "H/NLIWA | SI ALIOVAYD| HNLEWW|Z 1+ 202LH "3DVYNYN 2H HITOADIY didd AHINIIAY IVNIM| ZE00-MY
INY1N110d 'SYD AH3NII3Y ‘HNI NS Q31LYH J3ZIHOHLNY
338 %100 *'SYD WNI10H.L3d LNa 'HNLaWw
Q3IAINDIT HN2ING %10°0] Z'LE S1 ALIOVDYD NDIS2A
'SYD WHNLYN ‘HN4INS AN AHYIWIHG SHL SI
%S0 "13N4 13S3AIA]  HOWHAM OL SY Q3AIAOHd
BMOTIO S SLIWNM S1NCILY2ION) ON
ANIINOO HNJINS 13Nd| 'S¥YD WNIF0H13d ainorn
ONV 'SYD AHINIATH 'SYD
TYHNLYN SNHNA 3DHNOS.
S310N "SEH AWdd 891 HINLGWIW | HINLEWW|E™L Q01LH AHINIIIY IvNIA| ZEQD-MY
LNYARTIOL 'SYD AH3NIAZY 'HN4INS 06"} 81 ALIOYdYD "HANYNE SNLHYLS H3LvIH3Y b4
33s %10°0 "SYD WNIIOHLId|  NDIS3A "13Nd AHYWIHL
Q3IINDIT HN4TNS %400 IHL S HOHM QL 8Y
'SYD WHNLYN HNAINS| 03TIACH SENOILYDIANI
%G€'0 "13aNd 13s31a ON 'SYD WN310d13d
‘SMOTI0L SY SLIWIM ainNon any 'svo
LNZINCO HNATNS 13N3| AB3NILAY 'SYD IvHNLYN
SNHNE AQHNOS .
SALON "SZH AWdd 891 "H/NLBWIW 00°2 SI 3DUNOS| HNLAWW(E SOLHH 'UaNENG $¥D VL ARENIIRY (N3] Z€00-MY|
JNVLATIOE 'SY9O AHINIZ3H HN3INS 40 ALIQvdyD NDIS3A
338 %100 'SYD WNI0H13d “13Nd AHYWIHd 2HL S
Q314NN HNENS %L00[  HOIMM OL SY a30IAQHd
'SYD WHNLYN WNJINS S1 NOLLYDIGNI ON
%6E°0 "13Nd 135310| ‘SYD WNJ104Y.L3d AINON
SMOTIOS SY SLIWM| ANY 'SYD AHINIZIH 'SvD
1NILNOD HALINS 13N [TvHNLYN SNHNG 3DHN0S.
S3LICON "STH AWdd 891 HNLAWW| HNLamw |50’ POLLH AHINIATY IVNIM| LE00-MY
LINYLOT1Od 'SYD AHANIA3Y "HN4INS SO’ 81 ALIQYdYD ‘HANKHNG dNLHYLS HALYIMAY £#
338 %10°0 'SYD WNTI0MISd|  NDISIQ 73N AUYWIKG
Q3I4INDIN YN INS %10°0 IHL SIHDIHM OL SY
'SYD WHNLYN "HNAINS| Q3AIAOHd S1ROLLY2IaNI
%SE°0 113Nd 13531 ON 'SY9 WNIT0HL3d
SMOTIOL SY SLIWIM AlNON GNY ‘SvD
ANTINOD HAHTNS 13Nd| TYHNLYN 'SYD AHINIAZH
SNYNE ICHNOS.
SHNOH € HaAD Wdd|00s "SEH AWdd 89} HNLAWW| H/NLBWIW[Ze 108H 'HOLYHANTID WA LS Q3HI4 AHINIZIY IYNIAH| 2E00-3Y
QIDVHIAY 'SYD) AHINIAZY HNAINS L SEALIOYEYD 03 Ly ’
%10°0 'SY9 WN310HL3d Q3ZIHOHLNY SIHL LNg
Q3I4INDIT HNAINS %10°0] "HNLBWA 2€ $1 ALIDVAYD
‘'SVO IWHMLYN HASINS]  NDISAA 1304 AHVWIEA
%EE'0 134 138310 3HL S HOIHM OL SV
SMOTICS SY SLIWN| J30IADHd S1NOLLYDIANI
INTLNOD HN41NS 1304 ON 'SY2 WN310d.L3d
aINDIT ANy SYD IVHNLYN
SNHNE J0HNCS .«
NOLLIGNQD LIWNGY| LINTIENOILIONGOIWIL] LINAH] LLIWA 0530THLD S3LONSSIZ0Hd LINN| - Lnd JWYNSSID0Hd IWYNALITIOVAE| Q1018
SWILDAY| LINNALS| SSINE DAY LLIWISIANZE LINCSIKG]  SINS LNdNEHL| NHEHL
Linnais 3d.1s8

SEJMX|| [en SNOBSED P [N SNOAsED (888 JO MG USH(IL 40 L) F89BLLINI/E19]|0F 82]S-[BUSININEL/|BI2IBWUS |, &'C |, SU|BjucD odA) sse001g puy

(0s) epixo|g JnjIns yuBin|iod
JO1ESH, SUIRII0D §5330.d puy

LOOZ/ZH/LL PUY LEGL/L/) UseMIeg BiBQ lied
‘e840 youeas Joj sefil||oed Bujyoew 9aY

2peiddp) 1onpoig pue yosdoi] ~IoUosL] - § S[NPON

OTT ‘S[end ued[) AR OO




. . 13
£00T Iaquiada( 7809 T000"€£6-190 2u] DD
"S3LON 'SEH AlNdd 89} ‘S0 OIBINDIY [ HNLIWW[os £0vH ‘8371083 AHANIZZY IvNaX| ZE00-MY
1NY1NTIOd 'SY9 AH3NIJZH 'BNAINS A8 SV LSNVHXA HILYNOLLOVHS HIMOVEOOHOAH
338 %10°0 'Dd7 HNLING %100 NI J2ENSYIN SY 20
'SYO WHNLYN 'BNdINS| %9 330X3 OL LON Hv3A
; %S€°0 13N4 138310 H3d LIWIT ONILYH3dO,
SMOTIOH 8Y SLIWM[  HINLEWW | SLALIDYEYD
LNILNOD HN4TNS 13nd| Q3lvd Q3aZIHOHLNY Lnd
HANLEWN 05 I ALDYdYD)
NDIS3Q 13Nd ALYWIHG
IHL SIHOIHM OL SY
d3QIAOHE S| NOILYIIaN]
ON "SY9D AXANIZAY
ANY ‘Dd7 'SYH TYRNLYN
SNHNE 3DHNOS .
SILON "SeH AWdd 891 H/NLOWW | SI ALIDYdYO[HINLBANW([Z'S LOLLH 'HINENE JOYNENL NOILOVIYH AD3NIZTY IVNIH| Z800-Mv
LNVLOTIO SVYD AHANIHAY 'HN4TNS g34vH 03IZI-HORLNY
33s %100 'Dd7 HNA NG %100 1n8 'HiNLaWw
'SY9 IWENLYN 'HNAIAS| 2% S1 ALIDYdYI NDIS30
%8£°0 13Nd 13830 "13aN23 AHYWiHd 3HL SI
{SMOTI04 SY SLINI|  HDIHM OL SY J3dIAOYd
LINILNOD BN4INS 13N S NOILYDIONT ON
'SY9 WN310H.13d AInoin
aNY 'SYD AHINIZTY ‘SYD
TYHNLYN SNENG 30BN0S.
20 %5LESE ® Wdd[00s "SeH Aldd 891 "13Nd T3SIIT ONING NG| RN LEWW 598 00F -3 'NCILYHINID AHINIATY IVNIH| LE00-HY
Q3WNSSsY 'SYD AHINIATY HNANS NIHM HAM 8E¥ Si WYALS HO4 HANENE 10NA
%100 'SYD WNITOHLZd| (0071-2/L0) NOILYNIAWGD
A3NDIT WNAINS %100 HANENE LONG ANV
‘SYD TWHNALYN HNJTNS| 3NIGHNL HNYAN3D HYI0S
%SE'0 *13N4 13$31Q[THL HOZ LIAN DNILYY3L0
'SMOTIOH SV SLIWI AHL HNESWN L
AINIINOD HN4INS 130 | S1 ALIDYLYD Q3ZIMOHLNY
IHL ANV HHNLEWW 598
S1 ALIOYdYD NDISIA 3HL
"SYE TYRNLYN DNINENG
NIHM J18V0INddY
Yy S300 S$IV0Hd
NV D08 "ABYNIHd
$173Nd HOIHM OL Y
QIAIACHC St NOILYDIGNI
ON "135310 ONY 'SYD
WNTNOHLAd GINDIN 'SYD
IVHNLYN SNHNS 30HN0S,
SILON "SeH AWdd B9 HANLIWW| H/NLaWA| L6 HOLIH *HILVYIH BIMOL WNNDVA AHINIZIH IVN3M| LE0O-MV
ANVLNTIOd SYO AUINIATIRE 'HNATNS| 16 §1 ALIDVAYD NDIS3A
a3s %00 'SYD WNIT0H13d 13N AHVAIIHD JHL Sl
agEINDIT ENIINS %10°0[ HOHM OL SY a3TIAOHd
'SYD WHNLYN HNJTNS|  SINOILYDIANI ON Bd1
%EE'0 "13N 13S3AK] ANV ‘'SYH ARINIJTY 'SV
- SMOTICH SY SLIWINIYHNLYN SNENEG S0HN0S |
ANZLNOD HNAINS 13N .
NOILIONOD LI LIWCNOLLIINOD3WIL LINNE] ELINA 05307410 S3LONSS300Hd LINN] 1nd INYNSSIO0Hd INYNALITIOYL| QId7sd
TNILDAY| LINMALS| SSIN| DAYLLINIISING| LIWSIWG]|  SIwa LNdNYHL| NYHL :
LINITALS Jals

BN [8nd ShOIGRY % 0N SNOOSEY) H(889] L0 H/NIG UOI||W H0L) $80BUINL/EIE|I0T 0ZIS-[BUONIKPSUN/BIZIBWWOD .._m £}, UIBILOY m%._. £8830.1d puy

{F0g) epxo|a Injing RusIn|iod
ARNBOH, BUIBIUDD §62301d PUY

LO0ZZLLL PUY L6BI/L/L UOIMIOE 01eq ued
1B YoIBRg 104 sepyIoed Bulydep D1y

opeiddn 1onpoid pue yosdol] -IsydsL] - 9 S[APOJA

D17 's[eng ues[) 1AL OO




. . €
LO0T Iaquiada(g £6-09 20007¢£€6-190 2ul DHD
20 %SL[SH @ Ndd]00S "STH AWdd 891 "HINLBWW 98| N LAWNIS'9E OLYL-3 'NOILYHINTD AHINIZIE IWNINH] Z800-MY
2 QINNSSY 'SY9 AHINIFAY 'HNJINS| SI ALIOVAYD NDISTA THL WV2LS MO HANENA 19na
%100 "SYD WNIIOHLI| 'SYD TWHNLYN DNINENG
a3143N0IT BNJINS NIHM F18V0INddY
%L0°0 'SYS IWHNLYN 34y $3000 $5320Hd
HAATNS %5E°0 195310 ANV DOS “HYIA b3d H 8ty
'SMOTIOL SV SLINM|  SE13Nd 13S3Ia DNINENG
INSINCO HNATNS 13N| NIHM BINKNE 1ONa %
IANIBHNL HNY.LNID HY10S,
THL 40 NOILLYNIGNOD
IHL HOd LIWIT DNILYH3dO
AN AHYWIHd 3HL SI
HOIHM OL $V 030IACHd
SINOQILYCIONI ON 1135314
ONY ‘SVD TvHNLYN
'SYD WNA0BLAd
NI SNHNE 30HNOS.
SILON ‘524 AWdd 891 "H/NLEWW L ST ALIOVAVYD| H/NLaWW(v ok £0z1L/1021H AHZINIZZY IVNIH} ZE00-MY
INYLATIOD 'SYD AHINIFIB HNLINS 031YH Q3ZIHCHLNY 'IOYNYND 0333 4ITHOSEY diHd
33s %10°0 D41 'HNI NS %00 LNA "H/NLEWN
'SYD TYHNLYN 'HNAINS| #01 SI ALIOYIYS NDIS3T
%S€°0 "1aN4 138310 13N AHYWIHA IHL S
BMOTIOE SY SLIWN|  HOIHM OL SV Q30IAOKE
LNALNOD HNATINS 13Nd SI NOLLYDIONI ON
'SY9 WNI104Y.L3d QIiNon
ANY 'SYD ABENIS3H 'SV
TYHALYN SNENG 30HN0S.
S3ILON "S2H AWdd 791 "HINLAWW| RNLBWW[SE L €0LIH AHINIIAH [WNIN[ ZE00-MY
LNYLNTIOd 'SYD AYINIHIY HNATNS| SH'E §1 ALIDYAYD NDIS3Q 'HINHNG dNLHYLS HI1V3IHIY 24
338 %100 "9d1 'BNAINS %100 "aNd AHYIHG 3HL S
'SYD WHNLYN HNITNS|  HIIHM OL SY Q3TIA0Kd
%5£°0 713N 1383ta SINOILYOIANI ON
ISMOTIOA SY SLIWIT| !SYD WNITOHL3d Qinon
INILNOD HAIINS 73Nd| ONY 'SYD AHIANI43Y 'SVD
TYHNLYN SNHNE 30HN0S.
SALON "SeH AWdd 881 SN Q3INDIY| HNLBWW| ¥+ pOVH ‘HIN0A3Y AHINISTY IYN3M[ 2E00-MY
ANYLNTIOE 'SYD AYINIHTY HNLINS AB SVYB 1SNYHX3 H3ZIIgYLS HIHOVHOOMAAH
33s %L0'0 ‘D1 HNIINS %L0°0| NI QILNSYIW SY 20 %9
'SV IVHNLYN *HN4INS| 03303 OL LON S BYaA
%5E°0 73N 135310 H3d LW DNILYHIO
ISMOTIOE SY SLINN|  HINLEWW ¢ S1 ALIDYdYD
LNILNGD NSNS TaNd G3LvH dIZIHOHLNY
LN8 ‘HANLIWN
: #9 81 ALIDYIYD
NDISZA 13N ASYNIHG
3HL SIHOIHM OL 8
Q30IAOHd §1 NOILYDIAN:
ON ‘Bd1 ANY 'SYD
TVHNLYN 'SYD ABINIIIY
SNHNE 30HNOS .
NOILIONGD LIAM| LIWA[NOILIANODINLL LINnE] LLwn 0S3AWLD S3LONSSIZ0Hd 1INn]  Lnd SNYNSSIO0Hd IWYNALMIOVA|] dIoTeyd
IWILODAY| LINNCALS| SSIW| DAY LLIWIISIANG) LNINSING]  SiNg LNdNBHL| NaHL
LNNALS qa.$

S2INXIY [aN4 SNOBERY % (8N SNOASED {(§59] JO H/MIE LI 00} SO2BLUINI/EI0|I0F GZIS-[RUOININEL]/BIDALLWOD §,8'EL, SUIBIUGD 8dA ) 8882014 PUY

(os) epixoiq Jnjing :ueIn|jog
ABIESH, SUIBIUOY) §5820]d Y

LOOZ/ZI/L | PUY L66L/L/L UBBMIBE B1BQ HuLB]
HSILD UOLBAG J0} SalHIIoRd Bulyate D1aY

ope1ddn 1onpoid pue yosdoI]-Ioyosyy - 9 S[nPOIA

DT 'SIe UBS[D) JOATY OO




. . 1]
L0QT 1equuisds ¥5-09 7000°€£6-190 *2u] “DHD
Q31VINSTYD| NLBWW/B1]2200 HAT[FE '308Q 004 /HO O'G| "LOLAH[ HANLEWIW|[LL'+5 H311083H| 47 'ONINIJIH ODLID - TIFANOAT| S80-X1
NYHL HOW ON 1INALNOD| -NL8 "ON LNIOd NOISSIWG H3ZMI8v1S 31YWH0434-nLa
S WLOL NV 4050
001/HD 520 NYHL SHOW
ON LNJLNOD SZTH HLIM
SYO TYHNLYN HO ‘SIsva
ONITION H £ ¥ HIAD
JOSQMHD 0 NYHL SHOW
ON LNILINOD SZH HLIM
5vH 13Nd 113nd § MO
QaLVINDIYD| NLewWw/al|Le00 HAe'L '40S0 00} /HO 0'| H/NLAWW|6E H31¥3H Q334 HOLOVAH 'ON-NLA| d7 'ONINIA3E ODLID - TISANOAT| S280-X1
NYHL 3HOW ON INJLNOD
S WLOL ANy 4050
00L/HD S2°0 NYHL JHOW
ON LNILINOQD SZH HLIM
YD IYHNLYN BO ‘SISve
ONITICH H € ¥ HIAD
4080MD 0 NYHL JHON
ON LNILNOD S2H HLIMm
S¥9 13Nd 1304 § MOT
Q3.LvIN2VD| NLeNWAT[9Z0e HA[k 4980 001 49 0'G| LOSH] H/NLEWW|bE'8E H21v3H Y3AZIMNBYLS INTZNIE] d1 'DNINIIIY ODLID - TIFANDAT| §L80-X1
NYHL 320 ON INJINOD]  -NBY 'ON "Ld NOISSING
S YLOL aNY 408d
O0L/HD 82'0 NYHL SHON
ON INILNOD SZH HLIM
SVYD TWHNLYN HO 'Sisva
DNITIOH H € ¥ H3AD
405Q/MHD 1'0 NYHL 340N
ON IN3LNOD 52H HLIM
£YD 1314 1304 § MOT
SALON "S2H AWdd 891 "SIW30 Q2HIND3Y AQ SYD[HNLEWN]68E LO¥H *HALV3H AHINISTY IYNIM| LE00-MY
LNYL1NT10d 'SYD AHINIEH 'WN4INS|  LSNYHXI NI Q38NSyaw SVD IN12ADTY HIHOYHIOHAAH
338 %10°0 '9d1 'HNAINS %1070 Y 20 %9 Q3A0X3
'SYD WHALYN 'HNAINS|  OL LON Hv3A 13 LIWM
%880 “13n4 138314 ' Lova ONILvH3dO "H/NLINN
QaYIAISNGD 5| SMO 110 I SI ALIOYdYD Q3lvd
SY SLINMHN4INS 13Nd|  Q3ZIBOHLNY "H/NLBWI
6'8E S| LNdONOHHL)
NDIS3Q 12Nd
ABYWIH S| HOIHM OL SV
Q3AIACHd 81 NOILYIIANI
ON 9d'7 ONY 'SYD
TYHNLYN ‘SYD AHANILIY
SNENE LNIOd NOISSING .
SHNOH £ H3A0 Wdd[o0s "SeH AWdd 831 “HNLBWIW ¢ 1 ALIDYYD|HINLEWW (2 POLH 'H3LYIH AlddNS SYS TWHNLYN AHINIITY IVNIM| LE00-XV
Q3DVYHIAY ‘SYD AHANIEAY HN4INS| a31ve GIZIHQHLNY LNG
%10°0 'SYD WNITOHLId | 'H/NLIWW 0'2 S1 ALIDYdYD
QadINDIM EN4INS %400 NDISAA 13N AYYINIEd
‘SVD WHNLYN 'HNJ1NS 3HL SIHOIKM OL SY
%5€°'0 “13N4 13$3K|  ARAIAOBC $1 NOILYIIANI
SMOTIOL SY SLIWN ON 'S¥D WN3T0H13d
LNILNO3 HNZINS 13nd ainoi1 any svo
TYHNLYN SNENE 30HNOS.
NOILIGNGD LIWA( LIWA[NOILIGNCOIWIL LINAL] LW 0S3ATHLD S3LONSS3O0Hd LNA{ Lhd INYNSSIO0H SWYNALTIOYA| Qidied
JWILDAY| LINNQLS| SSIW[ DAYLLWIISIWG| LIWNISIWG|  StW3 1NdNYHL] NYHL
LIWITaLs 3018

apeddn) jonpoid pue :oonH.H-.Hosow.E - 9 9[NpPOI

{*0s) epixorq JmIng Auenjjod
JBIE3H, SUIBIUOY 668001d pUy
SBINIXYN [9NJ SNOBSVY % ]end SNOSSEY) {68a] J0 H/NIE UCIHIW O0L)} 880BUINL/RIB|I0F B2IS-[BUOINIISURIISWIWOD &, £'C L, SUIBILOD BdAL $5800.d puUy
ZOOZ/ZHILL PUY L6B1/L/L UBSMIOg 818 }UuBd ‘
IR YRS 10} sanioRd Buumen o1gy

DTT ‘S[eng Uea[) IeAl] OO




LO0T 1=2quiada(

£6-09

TO00'€€6-190 2] *DHD

Q3LVINOVD

NLaWWMAN

9200

Hg7

22

‘4080 001 D 0

NYHL 3HOW ON LN3LNGD
§WLOL ONY 4080
00L/HD 520 NYHL 3HCOW
ON LNILNOO S2H H1IM
SV WHNLYN HO 'SIsva
ONITIOH K € ¥ H3AC
30SG/HD 1’0 NYHL SHOW
ON LNILNOD.S2H HAIM
SYO 13Nd 3N § MO

HNLEBWW

H3LV3H
H3IMOL NNY3IH INTTAX I NOSE

d7'9NINIZaH ODLID - TIIANCAT

SLEO-XL

O3LYTINOWD

NLSWIW/ET

9200

H/a1

4080 00 HD 05

N¥HL 3HOW ON LN3LINOD
SIWLOL ONY 4080
00L/W9 S2°0 NYHL 3HOW
ON LN3LINCD S2H H1IMm
SV TWHNLYN HO ‘SISve
ONITIOH H E ¥ H3A0
J080/HD L0 NYHL IHOW
ON LNJLNCO SEH HLIM
SV9 1dnd M13N4 S MOT

H/NLEWW

el

H3LvaH
HALLITdS NOLLYNIBINGD 1l WOSI

d7'ONINIZ3YH ODLID - TIIANOAT

G801

aaLvinovo

NLEWN/ET

s20'0

HA7

&'l

4080 001 HD OS5

NYHE FYON ON LNILNOD
§WLOL ONV 4080
001D S2°0 NYHL JHOW
ON LNJLNOD S2H HLIM
SYD IWHNLYN HO ‘SISve
ONITIOH K € ¥ H3AD
J080MHD 1’0 NYHL JHOW
ON LNJLNQD SZH HLIM
8v9 33Nd 12N § MO

"23-1IWOSI
‘CN LNIOd NOISSING

HNLSWW

H43Lv3H Q333 4OL10Y3H LSv3 Il WOSI

d7 'DNINIJ3H ODLID - TI3ANOAT

SLE0-XL

a3ivinowo

NLann/al

5200

HaT

'23080Q 001 D Q'S

N¥YHL 40N ON LNZLNOD
S WLOL ANV 4080
004D 5270 NYHL IHOW
ON LN3JLNOD SEH HLIM
SYD IYHNLYN HO 'SiSvE
ONITIOH H € ¥ B3A0
4080/M4HD 1'0 NYHL JBOW
ON LNILNOD SZH HLIM
SV9 13N+ N3AN4 § MOT

t01dH
-NLE "ON LNIOd NOISSIWA

HALaWW

89'69

B3L1v3H d33d HOLOV3H 2'ON-Nla

d1"BNINIJ3H ODLD - TI3ANOAT

SLE0-XL

Q3aLVTNITVD

NLBAWAT

SE00

Hg

Sl

408Ca 00 D 0'S

NYHL 34O ON LN3LNOO
5 TVLOL ONY 4080
Q0HHD 520 NVYHL 3UOW
ON LNILINOD SZH HLIM
SYD IWENLYN O ‘'SISYE
DNITTOY HE ¥ H3AO
2080/4D 10 NYHL JHOW
ON LNILNOO S2H HUM
S¥9 13Nd 304 S MO

“G0LdH
-N1g 'ON INIOd NOISSIWZ

HINLBWW

$6°89

H3.1v3IH Q34 HOLOVId E'ON -N.la

d7 'ONINIJ3H OLID - TIRANQAT

CIE0%L

NGLLIGNOD
SWILDAY|

LIWIIQLS!

LIWNM
LINNGLS

LM
SSIN

3018

NOILIONOD3NWIL
OAVLLIWEMSING

LINNL
LINNSING

LLIAM
I3

PEERETE]

S3LONSS300Hd

LNdNHHL

And
NHH1|

JNYNSSIO0HL

FNYNALNIOVA

sttop o]

apeiddp) 19npoid pue yosdoi]~I1ayosL] - 9 S[RPOIA

(F0s) 2pixeia JnIng udnitod
J8188H, SUJBILOY §8890.8 PUY

SeJNIXIY |9nd SNOBSEY B [8nd SNOISEY (850 JO H/MIA UCIIIL 00 L) S69BUINI/S10(|0F 82|S-BUCHNINEU|/|BIDIBWIWI0S |, £'E L, SUIBIUC) adA), 85001y puy
L002/Z11LL PUY LBEL/L/) UBBMEE 6)BQ HWad '

1BBIID YaBaS o) saR|19es Bulysiew 078

OTT S190] UBs[) 19ATY OO




. . t
L00Z 39quua0a( 95-09 2000°€€6-190 "oU] ‘DHD
'5461 OL HOKMd Q3TWASNI[  "HNLBWA B §1 ALIDYdYD| HINLBWW|SS 88 L0ZH 'HOLYHINID WY31S Q3did AHSNIJEH [YN3M| LE00-MY
SYM LI SV Q8d-1Jvd Ol Q31vHd Q3ZIHCHLNY
123rdans LON S1304N0os LN8 H/ALaWW
SIHL "J3aLYOIaN] INON S5'9€ S| ALIOYdYD
NDIS3A "AHYWIRG S§173Nnd
HOIHM Q31410348 LON
81 11'Sv9 WN3oHLad
QNI aNY ‘sYe
IVHNLYN 'SYD AH3NIA3H
SNHMNE SHNOS,
‘G461 O HOIHd 3TIVLSNIE  "H/NLAWW | St ALIOYSVO| HINLaWN (oS 609H ‘H3.Lv3H 10 LOH AHINIS3Y IYNIA| L800-HY
SVYM LI 3SNVYO38 0Sd| a3Llvd QIZIHOHLNY LNd
~Lova G L03rENS LON SH HNLEINW 95 S1 ALIOYdYD
HOUNOS "T3LVYIIONI SNCN NIS3d 13N ABYNIHG
JHL S HOIHM OL 8Y
A3GIAQHG S1 NQILLYDION!
ON 'Bd ONY "SYD
AHZNI43H 'SYD IVHNLYN
SNENE SOHN0S .
ndul| nLeWwW/ET[Z200 HAapye SvD "3 wedans|H/NLAWA]LE H3ILvIAH Y3.Lv34LOHOAH 334 904 "00 AHINIZSH Q3lINM| 1€20-vd
leay Buisn AHINIFIE YNJTINS MOT 19 H20 OF Ul sjuswaainbey
pelgnaed ! ’ dYHSIN PUE 'O0 Ledans €9
B840 Ob ul spJepuels LoV
[+]] _.um—n:m osje s|juneyy
‘000 Hedgng 'L pedang
‘r yedang B9 0 SdSN
8Y] 0] 398[gns | Jun BuL
GALYINDIYO| NLEWW/ET | P00 H/al|ese S73MN4 HAIINS MO HN1aWwW 886  [831¥3H IDHVHD NOBHYOOHAOAH ODH|  NOISIAIO DNINIYZH YNYISINODT 6¥10-¥1
Q3LYINOTYD| NLEWN/ABT|+00 HAT|6rE $73N4 IN4TNS MO HNLGWIN]L'2 BITO083Y| . NOISIAIO DNINIdZY YNYISINOT| 6%10v1
Y3ddIH.LS NOEHYIOBOAH 091
QIaLYINDIVYO| NLAWN/ET{+00 Hal|ere 13aN4 HN41NS MO 'OMA GHL JO{H/NLEWN|BL - 837083H{ NOISIAIQ DNINIAFH YNYISINGT]| 6F10-v1
NOILYNIGWOD ¥ HO 'SYD HIddIHLS NQEHVYOOHIAH ODH
ABINIATY ‘SYS TYHNLYN
NBNE AV S431vdH
SALVYDIANI LIAHIS SHL
Q3L INIWVS| NLEAWAETIFO 0 Hay8L2 N4 HN4ANS MO "OML 3rL 0FHNLEWN | F'68 HILYIH 3DEVHD NOSYYOOHAAH 0D NOISIAIQ DNINIA3HE YNYISINGT| 6F10-¥T
NOILYNIBWOD ¥ HO 'SYD
AHANISEH ‘SYS TYHNLYN
NENE AYW SH3Lv3H
SILVOIONI LINHID IHL
QILYINOIYI| NLEWW/AT|920°0 Ha1|5e 'S WI0L "SH-IOHLHO| B/NLEWW 2296 HILYAH | SNSIAXOHLEO| 1 "SNINIZEH ODLID - T13aNQAT| §480-X1)
408 00H/HD 0'S NYHL 'ON LNIOd NOISSHNG
JHOW ON ONY S2H 4080
COLHD S2'0 NYHL SHOW
ON HLIM SV IYENLYN
H3M WO $2H 4050749 L0
NYHL 340OW ON HLIM SvD
T3Nd AH3INIZ3H 351 3nd
LNILNOD BN4INS MO
NOILIANOD LIAN| LIWNOILIGNCI3WIL LINAH LLIWA 0830HLD SALONSSID0U dINn LNd JWYNSSIOOH JWYNALNIDYL| QIogd
FWILOAY| LINNOLS| SSIW| DAVELIWISIWNG| LIWISING|  Stka 1NdNYHL] NHHL
LIWNALS Elelis]

apeiddn 1onpoig pue yosdoi] -1oYosty - 9 S[NPOA

(os) spixo|g Jnying uen(od
JOIEBY, SUEILGD SE820.d puy
SN [#nd snoeseD R 19nd snoaseyn {{sse] Jo Hmig uop(|w Q0 |) sesBUIN/8I8||0g BZ[S- |BUOIIMPRUL{RIDIWWeY &,E'EL, SUIRIUOD adAL manoo._u puy
L00Z/21L/LL PUY L661/L/1 USBMIBE B1BQ YWiag
BRSO YouBeg Jo} seplliaed Buyoen Oy

DT 'S[e0 UBS[D 19ATY OWO




L0077 I2quuada(]

L5-09

T000°€€6-190 U1 “DHD

‘asd

~LOv8 Ol 103arans 1ON
St LIOS 8461 QL HOlUL
Q3TVLSNI SYM FOHNOS!

8N4 ABYINIEG 3HL ST
H2IHM OL §Y 030IAOHd
S| NOLLYDIONI ON

‘SYD WNI10HL3d QINOIN
AONY 'SYD AHINIHIY ‘SYD
YHALYN SNHMG 30HN0S.
HINLEWA + SIALIDVAYD
031YH Q3ZIHOHLNY

LNa HN1SAN

8'1E St ALIDYJYSD NDIS3a

/N LN

10ZH "HI1VIHIUd HIWLBOJIHIMOd

AHSNIZTIY [YNIAH

LECO-HY

'asd OL

.03rans LON 38043H3HL)
Sl ANY 5461 O.L HOIHd
QITIVLSNI SYM FOHNOS

HNLEWIW 1 S1 ALIOYdYD
03LvH Q3ZIHOHLNY

L1N8 ‘WNLEWIN

622 S| ALIOVAYD
NDIS3A "ABVAIHd
§173Nd HOIHM OL S
{30IA0Hd SI NOILYIIaN!
ON '$¥D WN3T10H.3d
aINdI ANy ‘svo
TYHNLYN 'SYD AHINIITY
ShHNE 30HNOS.

HINLEWA

6'L2

£02H 'HILY3K3Hd H3WHOAHIMOd

AHINISTH IVNIA

2E00-MY|

‘5461 OL HOMd O3TWVLSNI
SYM 11 38Nvd38
QS4-10va »¥adann
SNOLLY.LIWIT 3N CL|
103rans LON S1 304N0S

'HNLEBAIN | 81 ALIDVAYD
Q3Lvd G3ZIHOHLNY

108 "HNLaWw

0'18 81 ALIDYdYO

NDIS3T 'AHYIWIEd 81 73Nd
HOIHM OL Y a30IAOHd
SENOLLYIONI ON

'SYS WNI10H.L3d AIndin
ANV SV9 AWINISaH
SNHNE 0§V 30HN0S.

HNLSWN

202H "HALYIHIHd HIWHO4E3MOd

AHSNEHTIY [vNIH

LEQD-AY

ATFVIIVAY
LON

SOYHIAY AIva

MAdd

5e

‘Wdd 58 CL O3LIWIT S

00280-9 # Q1 AB Q3Id1LN3A]
ANINLINDT SIHL

H/NLa

H3.Lv3H
3DHYHO U3aLVIHLIOHAAH 31 T1ILSIT

YWNA T3N3 NYIT2 YNOZIKY

9v00-Zv

F18YIVAY
1ON

Aliva

ANdd

ge

'Wdd 58 OL O3LIWITS

00204
-8 # Qi LINFWJIND3 A8
QIHILNTQ! ST LIND SIHL

HNLEWW

0L

H3.Lv3H
FOHYHO LINN HIMOVYHOOHAAM

VINA §13Nd Nv372 YNOZIBY

9P00-Zv

F18VIVAY
LON

FIVLIAY ATV

Alndd

S

Wdd S€ OL QaLINIM S

00E%0
-8 # 0l LNINJIND3 Ad
Q3I41ANTAl SILINN SIHL

HINLEWW

vie

' H3lvaH
m_mum<IOEm_._.<m_m._.Omm>I<I._.Im<7.

YIINA §73Nd NY310 YNOZIHY

ar00-2y

FTEVIVAY
1ON

3OYHIAY ATIVa

ARdd

SE

‘Wdd 5€ J0 LIWIM S

609508 # QI AQ J3i4ILNIT)
ANIFWSIND3 SIHL

HNLawWA

4>

HINOFIY HIZINVLNGIA
LINN ONIWKOI3H DILATVLYD

YWNA T3N3 NYITO YNOZIKY|

ge00-2y|

‘6461 O1 HOIEd Q37 v LSNI
SYM LISV Q54d-10va OL
103rens LON St 324N0s
SHHL "J31YOIaON] INON

HNLEWW 1 S§1 ALIDYdYD
G31vH Q3ZIHCHLNY

1Ng HiNnLaww

§S°6E 51 ALIDVdYD NDISTQ
AN ABYNIHY FHL SI
HOIRM OL S¥ 30IAOHd
S1 NOLLYOIANI ON "2d1
ONY 'SV AHINIJTY "SvD
JHNLYN SNYNE ICHNOS.

HNLaWwW

S5°9E

204H 'HOLYHINID WY3LS 03HId

AHINII3H [¥N3X

LE00-MY

NOILIONQD
JNILDAY
LWNaLs

PN
LINNTLS

L
S8
3018

NQILIONOD3WIL
DAVLLINMSING

LINME
LIKIISIWG

LLHAI
SIW3

083Q7HLD

S31ONSS300Hd

LINN
LNdNEHL

1nd
NHHL

FAYNSSIOOHd

SWYNALITIOVA

[sltog izl

SeIMXIY [an4 SNOOSEY) 3 [Shd ENOSEED (86a] 10 MG UO|[||W OjL) SI0BLIN/EIS||0g SZIS-[ELONNEU|/RIDIBWWOY |, S EL, SUIRIUCS 6dA] 826301 puy

(Fos) epixolq aning Huenjjod
J4O1BOH, SUIBILOY §80501d DUy

L00Z/ZL/L1 PUY L661/1/L UdsmIeg steq 1wiag
1B|IBIMD YoIEeg o) SORI0Bd Bujyste oaH

apeiddn Hoswﬁm pue nomme 1-I9UOSI - 9 S[NPOJAL

DT s19nd UBS[D I9ATY OO




- - [
LOOT TaquIada( 86-09 2000°££6-190 Ul "DHD
WNWIXYIA HaTfeo’L REBLEEI ‘SYD IYHNLYN| H/NLanm |l {12-¥6) S0-EE~d AHANIJ3Y S3THYHD LS| £120-v1.
AHNOK IVNINNY) AWdd 00 NYHL, $3HI4 OSTY IDHNOS
$531 NOILYHLNIONOD
S2H NV HLIMm
538YD 13Nd AHANISIY
HO SV IWHNLYN
ALITYAD INM3IL 4G 3$N
JOVHIAYH Y AWdd|SE SYD 13Nd AHINI3Y| | HINLEWN (0-21 % 80| AHBNIZ3H ITUAALYO] FLZ0-V 1.
TYNNNY Hnd1Ns Mo1403sn G0'SB 180-21 H/NLAWN “11) SHA1YIH SDHHYHD HOLOVAY 2%t
S0°68 1801t H/NLEWNW 8€L NIVH.L NOH % '(80-6) HILVIH IDHYHD
'80-6 H/INLEWW L5 :80-S HOLOYIH LHM '(80-5) HALYIH IDHVYHD
HOLOYIH BILY3H.LOHOAH YHIHJYN
S310N "82H AWdd 891 "SW3D QI-INDAY | /N LEWK[8e ZObH 'HaLvaH AHSNI{3H IYNIM| ZE00-MY
ANYLATIC 'SYD AHINIA3Y HNJINS Ag 8VYD LSNyMXa SVD IT0A0TH UIHOVHIOHOAH
338 %10°0 '9d7 'HNAINS %100 N! d3uNSVIN SY 20
'SYD IWHMLYN HNJTNS| %9 0330X3 OL 1ON HYSA ,
%SE'0 “13Nd TAS3Ia Had LN DNILYH3IS0
+10V8 3H3AISNOD 34|  "H/NLGWW | S ALIOVdYD
SLIWIM LNILNGD HNATNS Q3LYH Q3ZIHOHLNY
3N ONIMOTIOL FHL Lnd H/N1anw
8 S1 ALIOVdYD NDISIC
"AHVINIEG 81 3dAL 1aNd
HOIHM OL SV Q3QIACHd
S| NOILYWHOZONI
ON 'SY9 AHANIA3Y
ANY 9d7 'SV9 TVHNLYN
SNHNE JOHNOS SIHL «
S3LON "§ZH AWdd B3l 'SWID A8 SYD|HINLAWA|R'es #02H '3 LYSHIH HIWHOIHaMO0d AHANISTY 1YNIH | ££00-HY
LNYANTI0d ‘SVD AH3NIZTH 'HNAINS| LSNYHXA NI 43HNSY3N
338 %L0'0 'Dd T HNIING %100, SV 20 %4 330X3
'SYD WHNLYN 'HNANS| Ol LON HY3A H3d LW
%S€°0 '13N4 73$31Q]  DNILYHIO 'O ID3dS
SMOTIO4 SY SLIWM| 10N S1713Nd "H/N18NIN
73Nd LNILNOD HAAINS, 1 51 ALIOVdYD Q31vH
Q3ZIHOHLNY *H/NLBWIN
F'£S SI ALIOVAYO NDISIA
"ABYiNING S1 HOIHM OL SV
NSAID SI NOILYOIINI ON
'SYD WNICHL3d aINDIN
aNY 'SYD AH3NIS3H 'SV
IYHNLYN SNHNG 20HN0S.
NOILKINGD LW LIN{NCILIONGDINIL] LINAL[ LLIWIT 08307H.LD $3.LONSS3D0Hd L1INR|  Lnd INYNSSIOOHd JWYNALITIOVE| CQIonad
JNILDAY| LINNQLS| SSIN| DAYELINCSINZ| LwnSIwa|  sina LNdngHL| NerL
LINIALS 3q.8

SJMXIN 19N SNOBEBY %@ [6NJ BNOBSBY £(863] 40 H/M1g UCHI[W OGL} 520BUIN/EI8]|0F 6Z|S-[EUCINIREU/RIDIBWINOY &, E'E L, SUIRULD adA] S80D01d pUY

F0s) apixoLq Jnj|ng HueIn|jog
JbjEa), SUUO0S 880004d puy

LODZELILL PUY £66111/1 UGamBg BiBQ YWIeg
1BeINY Youmag 1o} sapaRy Bupyalew 514y

spea3dpy 1onpoid pue yosdoi] -1ayosL] - § S[NPOJA

DT 'SI90] UBR[D 19ATY OIYO




0 - 13
LOOT 12quisds( 65-09 7000'€£6-190 "2uI “DED
'SHOLVHYJISEHMLEWW|9'6 {16-L-v21) HALVAH AHINIEAY ATNAAWYD] ELE0-7 .
IdY FHL AS HILYMILEYM 03LV3H LINN DNIAEQ TYWHSHL
WOBd Q3LYDIALDIS
SQITOS SLYIH HOHM
"LNN DNIAHG TYWHIHL
JHL A8 031¥3HD
SHOdYA SAQHLS3A LIND
Wdd[00g SHILVIH N331dNCd MBYd H330 10 T13HS| 2¥b0-XL]
3TAYTIVAY ABYEAAY ATIVA Ardd|se 20592-3 # QI| KN LAWW ¥+ HILVIH HIAHD AVHAS| WWNA 873N NY310 YNOZiHY| 9v00-Zv
10N A8 OIIJLLNIAI LNSWGINDT
HAafeLt . H/NLEWW]L 'S HWILTIH . INvAd| S6E0-XL
H3UOHIH BIZINGVLS HITIOEH 1 "ON|  ITHOW HOOHWYHS ONOWYIA
H/a[Eet HINLEWN]LZE . BCERCED INY1d] G6E0-X.L,
HIOETY HILYIHIOHOAH | 'ON|  JINOW DOHWYHS ANOWYIA
H/ad|si'o H/NLEWA[0Z FEICENEERSEEL] LNYd] SBE0-XL
: HIZ(I8Y LS HIWHOA3H L 'ON| . J3¥IW MOOHWYHS ANOWYIT
JLON 338 REGEEEIX] "SVD TWHILYN {08-v6 @ ‘62-v6 ‘82-v8) €0 AHINIZTY $3THYHD LS| €120,
IPNNNY) AN 008 NVHL Y1 08 TY SI0HNOS -88-H ? '10-68-H '€0-08-H HALY3H 4dD ,
SS3TNOILYHINIONOD HH/NLE W 06 ‘20
SeH NV HLIM| -68-H HH/NLE W S2 :10-6€,
SASVO 13N AHANI4TH| -H HH/NLE WIN 89 (€0-0E-H
HO SV9 TvdNLYN
AUTYND SNCAdID 40 380
210N 335 (IDYHIAY "SYS TYHNLYN Jutd 125008 ‘216002 '2-5008 AHENIJBY STTHYHO 1S €1280-¥1.
IVANNY) AWdd 00L NYHL{  OSTV S30HNOS HH/NLE '9-600¢ '$-500€ SHIIOEIH '9E-5002
$83T NOILYHLNIINGD) WIN 1 '8E-5002 HHMNLE 2 'SE-5002 '$2-5002 "C2-S008 '6-5002 '8
S2H NY HLIM| NN 8% 1SE-G008 HH/NES *5008 *#-5002 ‘p-+00T - 14002 SHILYIH
$35vD 1aN4 ALINIZAY W 56 *£2-5008 HH/NLS
HO SVD WHNLYN W 2t %2-5002 YH/ANLE
ALEIYNO 3NM3dId 40 380 W 56 '£2-6002 HH/NLE
WIN 86 :21-6002 YH/ALE
WIN 2¥ 16-002 HHMLA
WW S6 '8-5002 HH/NLA
WiIN 56 :£-$002 "HMNLE
W 68 :9-5002 JMMLE
WW 56 :5-50028 YH/NLE
W 98 $-v00Z HH/NLE WIN
25 '£-$002 HH/NLE WIN +2 |2
M0 BH/NLE WIN 98 :L-b008
NOILIANOD LA LAN{NOILIONOSINIL LINAE| BLINGT 0830THLD S3LONSSIO0OHd LINA|  iNd ANWYNSSIO0Hd SWYNALNIOVA] QiDlad
ANLDAY| LINMALS| SSIA| DAYLLINNSIWG| LIWNSING|  SIna LOGNEHL NYHL :
LINNOLS 3318

SJNIX[A 19N SNCBBEY) %7 |9N BNOBEEE) L(889) 10 HMIE UC(|[|W 0))) BIDBULINL/BIS|IOg SZ|G-]EUOJNIRSUIRIZIBWILGD 1, £'C L, SUIRIUOD 0dA | B8030.d puy

(F0s) apxo|q anj|ng Huen|iog
JBleal, sU|guon SE8001d pUY

LO0ZEL/LL PUY L66L/L/L UGIMIOE 018G HULSd
1BUBIMY Yosmeg 1o} seneed Bulyaew 518

opeJ3d[) 1onpoid pue yosdoi] -IsydsL] - 9 S[NPOJA

DT SISt UBS(D I9ATY OO




. . 1)
LOOT 1equieaag 09-09 2000°€£6-190 ">U "DHD
WAWIXCYIN Ha[+e 0 §73N4 SNO3SYD ‘SvS THNLYN] HinLawn]er (12-p8) S0-E€~d AH3NIITH §3HVYHD "1S|£L20-Y .
ATHNOH 40 380 gNY '$301L0VHd §34Id O5TY 30HN0S
NOILSNAWOD 00D
‘NOILYHIJC ONY NDIS3A
1NTWLIND3 HAS0Hd
30VHIAY|NLE WN/GT[¥S00°0 $73Nd SNO3SYD "SYD TYHNLYN (oe-v6 % "62+v6 "B2-6} 20 AHSNIJDd §37dvHD L8[ €120V,
WNNNY 40 35N ONY 'S30110¥Hd AW 0§V §30BN0S -6E-H 9 '10-66-H “€0-0E-H HILYIH 449
NOILSNEW0D a00D HH/NLE WW 06 120
‘NOILYHIJC ONY NDIS3Q| -6E-H HH/NLE WW G2 110-66)
LNIWAINDI HI30Md| -H BH/NLE WA 89 :£0-0E-H
IOVHIAY| N18WN/AN[200°0 S301LOVHd DNIHITINIDNI H/NLENI (B0-24 % 80, AH3NIZTH TTNAARYD[ +L20-¥1.
HNOHE dO0D ANV 'NOLLYHILO G0'SB 160-34 H/NLEWN -1 1) SHILYIH IDHVHD HOLOVIE 291
'NSISIA HAJOH| §0°68 $90+1 1 H/NLAWW 8'6L NIVHL NOH % '(80+6) W3 1Y3R I9HYHD
80-6 HINLOWW £'62 :80-§ WOLOYIH LHY {80-5) HI Lv3K 398YHD
HOLO¥3H H31vIH.LOHOAH VHIHdYN
Hra[zs o a31¥2IANI 3NON "VH-IOHLHO[HinLanW[ez o8 HILY3H 1 ANTIAXORLEHO] &1 'ONINIA3E ODLI0 - TIBONOAT| §260-X1
‘ON_LNIOJ NOISSING
H/a[s¥ o A31¥DIANT 3NCN HNLaWW[Le8 H3L¥3H| 47 "ONINIZIH OBLID - TI3ANOAT| SZ80-X1
HIMOL NOH3H INIIAX 1 Wosi]
He|2ro QU3LVDIONI 3NON HNLEWIAN[ZS 2L H31v3H| 47 SNINIASH ODLID - TIIONCAT| 5LE0-X1
HILLITdS NOLLYNIBWOD Il WOS]
H/g1|¥o QJ3L¥DIONI SNON "S- IINOSITHINLEWI|SL H3Lv3H 0334 HOLOV3Y 1Sv3 11 ROSI| d71 'ONINIA3Y OBLIO - TI3ONOAT| SLE0-X1
"ON_LNIQd NOISSING
Halaeo A31¥DIONI 3NN vOLAH[ HINLBWW[BE'69 H3L1¥3H Q334 HOLOVAH 2°ON-NL8[ &1 "ONINIFSH ODLID - T12ANCAT| SLE0-KL
=118 "ON INIOd NOISSING
Hajeen Q3 LYDIANT ANON “S0LAH] HNLAWW][SE8S HA1Y3H 0334 HOLOV3Y €'ON -NLAJ d1 "BNINIZIH ODLID - TIIANOAT| SLE0-XL
-N19 "ON LNIOJ NOISSING , :
Hafeo Q3 L¥DIONI INCN "L0LIH[ N LEWR] L2795 H3N083] 1 "BNINIZTY ODLID - TIHONCAT| S280-XL
-N.L8 "ON_INIOd NOISSINZ H3IZINIAY.LS 3 LYWHOLAB-NLE|
Ha1l92'0 Q3.LYDIAN] ANON HNLAWN]6Y H31¥3H 0334 HOLOVIY +"ON-NLE} 81 "SNINIZTH OD1I0 - TIIANOA]| SZ80-X.L
AT=R] [E57) Q3 LvDIAN] ANON 105H[ N1 YE8e HI1vEK HIZTIAY.LS SNTZN38] ¢ "ONINIZTH CDLIO - TIANOAT| S£80-XL
-1V "ON "Ld NOISSING
H/al6v0 I01LOVHd "4d Hedans| H/NLeWW][ L6 H3ILVYIH YILYILLOHAAH 0334 D34 "00 AJANIZ3H QaLINN| FE20-vd
NOILSNAWSD A00D| 18 449 Ob u| sjuawsinber
dYHSIN pue ‘00 wedang g9
HS OF U Spagpuels 1YY
0} 18lqns 0se 5 jJjun &yl
"Don wedgng 'oog pedgng
*r HBAGNS HAD OF SASN
R |y} o1 uomﬂn:w S| Jun ey L
NOILIONDD LIWIT] LIWN[NOILIGNOOZNIL LINML] L LENIT BEERRETE] S3LONSS30Ed LNM]  Lnd ANYNSSIOOHd IWYNALMIOVH| QI078y
FNILDAY| LINNOLS| SSIN| DAVELINMSING| LWISING] S 1NdNEHL] NEHL
LIWMGLS 3018

S3INJX| N JoNd ENOBSEL) g [end SNOBSEY {5s8) 10 UM

{00A) spunedwon ouBBIQ BNR|OA JuRIN|O4

Je1EeH, SUIBIUGS 5583014 puy

1BBYID YoJeeg L) S8 11oey Bujyme Diad

apeddp) jonpoid pue yosdolr] -1oyosty - 9 S[NPOA

18 UOJ}ItU ODL) SBORUIN/S.8]|0F 0Z|S-|EUO[INIISUI/{BIOIBULOS 1, 861, SU[BIUOD 8dA) §6890.d PUY
Z00Z/2L/LE PUY Z861/L/1 UoaMmicg 1uq jliied

D17 ‘siend uea[ 12AR OO




. . 1
LO0T 12quIad3(] 19-D09 T000'£26-190 DUl DdD
"SHOLYHYIS| /N LaNK]es (16-1-v2 L) ¥ALvaH AHSNIITH ITUAAGVD] L 126V .
IdV 3HL AS H31VMIALSVM H3LYSH LINM ONIAHGO TWWHAHL
WOY4 Q3 Lvo3eDas
SQI1CS S.LY3H HOHM
"INN DNIAEG TYIWLIHL
JHL A8 031¥3HD
SHOdVA SAQHLSIC LIND
Ha1[Bro HNLEWA[Z Sy ETCED] INVTd| SBE0-XL
H320834 BIZI8V.LS HITI0STH L 'ON|" SANDN MDOHWYHS ONOWYIQ
H/a[ero HNISWA|Zze HILVaIH INV1d| S6E0-KL1
HIU093Y HILYSHLOUAAH 1 "ON| __ IINOWN MOCHIWYHS ONOWYIO
Hra[aco H/NL8WA|0E H31v3H Ba110d3H 18vid| S6E0-XL
H3ZiIIEYLS HAWHO43H | "ON|  IINOW MOOHIWYHS ONOWYIC
IDYHIAY| NLEWA/ET{S000 §73N4 SNOFSVD "SVD TVENLYN 341 £2-5002 '2+-5008 '£-5002 AH3NIZ3H STTHYHD 15[ E520-v 1.
WNNNY 40 38N ONY 'S30110vHd| 0S¥ S30HNOS HHNLE '9-6002 '6-G002 SHIIOATH 98-G008
NOILSNEWOD Q00D W S1 196-5002 HH/NLE B 'SE-6002 '¥2-5002 ‘€2-5002 '6-6002 '8
‘NOILVHIAO ONY NDISEA] I 8E 585008 HH/NLE -S00E ‘#-5002 'p-¥00Z - 1-¥002 SHALYIH
ININLINDT HIJOKE]  WH S8 i£2-5002 HH/NLE
WIN v 1¥2-5002 HH/NLE
WIN 56 ‘62-5002 HH/NLE
W 56 '31-5002 HH/NLE
VN 2¥ :6-5002 HH/NLE
I 56 :5-5002 HH/NLE
WIN 98 F-B00Z BH/NLE WIN
25 '6-700Z HH/NLE WIN +2 2
FP002 MHALE WN 98 17002
NOILIANDD LIWA| LWWAINOILIGNODINIL LINNF[ RLIAM 0S30WLD SH1ONSSI00Hd TNn[ 1nd IWYNSSIOOHd ANYNALAIDYS| Ql0T6d
AwiLsay| LINNOLS! SSIW| DAVILINASING) Lwnsiwa|  Siwa LAdAMHL| NEHE
LINNQLS 3018

{D0A) spunodwoy ojuebio e)jtejo Juen)jod
181B8H, BU|BIUCD SSB20.4 PUY

SBIMIX| (BN BNOBSES % [Af4 SN0LSEY {858] JO HMIG UOHIIW 00L) S99RUING/818]108 62Z|5-|BUO[INISU|/|BIDIAWWOG ¢, £'E1,, SU|BIUOD adAL 888301 PUY .
L00Z/ZL/LL PUY L68L/L/L uBdMIeg 01ag Jjwied :
teUoNI YoaRag 10} S0l)]19e4 Buyole N D8y

speIddn 1onpoid pue yosdoiy-1oyosL] - 9 [npon

DT ‘s[end ues[) 18ALY OO




Ohio River Clean Fuels, LLC Module 6 - Firscher-Tropsch and Product Upgrade

BACT Analysis - Cost Evaluation

Emission Control Cost Evaluation - Process Heater NO, Emissions
Definitions
TIC total capital installed cost
HG heater capacity (GJ/hr)
BQ burner heat release rate (GJ/hr)
NB number of burners
AOC  annual operating cost
CF capacity factor expressed in decimal form
CRF capital recovery factor = [i{1+i}n)[{1+i)n-1]

Conversions
1.068  Gigajoules {G.J) = 1 million British Thermal Units (MMBtu}
1.00018 USD =1 CAD (10/3/07 http:/iwww.currencysource.com/tables/USD/X_USD.htm)
1.416 Inflation Factor (2007 2nd Q. implicit price deflator / 1991 Average implicit price deflator}
1.233  Inflation Factor (2007 2nd Q. implicit price deflator / 1998 Average implicit price deflator)

Assumptions
$6.28  Natural gas cost (USD/MMB1u - September 2007 per hitp:/fwww.forecasts.org/natural-gas.htmy) -

0.1424 =CRF

119.532 Second Quarter 2007 USD implicit price deflator

96.9340 Average 1998 USD implicit price deflator

84,4398 Average 1991 USD implicit price deflator
Mechanical draft process heater design

154 MMBtuw/hr process heater
162.4777 =HQ
4 = NB (38.5 MMBtu/hr each)
50 horsepower motor for FGR
532.7 tons of ammonia required annually in SCR (NH3 + NO, + O ~ Ny + HO + CO,)

§32.7 tons of annual uncontrolled NO, emissions
24 MMBtu/hr process heater

253212 =HQ
3 = NB (8 MMBiu/t each})
8 horsepower motor for FGR

29.6 tons of ammonia required annually in SCR (NH; + NO, -+ O, — N, + HyO + COy)
29.6 tons of annual uncontrolled NO, emissions

21 MMBtu/hr process heater

22.15605 =HQ
3 = NB (7 MMBtu/hr each)
8 horsepower motor for FGR

259 tons of ammonia required annually in SCR (NH5 + NO, + Oy — Ny + HO + CO,)
25.9 tons of annual uncontrolled NO, emissions

T 20 MMBtu/hr process heater

21.101 =HQ
3 = NB (6.67 MMBtu/hr each)
8 horsepower motor for FGR

247 tons of ammonia required annually in SCR {NH; + NO, + O, — N2 + H,O + COyp)
24.7 tons of annual uncentrolled NO, emissions

References/Notes
Equations obtained from "Alternative Control Techniques Document - NO, Emissions from Process Heaters” USEPA
September 1993.
Equations yield estimates in average 1990 CAD. Results have been converted to USD utilizing the current rate of
exchange and scaled up for inflation from 1991 to 2007 USD.
TIC amounts have been adjusted by the CRF prior to CE calculation.
NB estimates based on APl Recommended Practice 535 - "Bumers for Fired Heaters in General Refinery Service® sec
4.1.7 - Burner Liberation Typical Sizes.
SCR ductwork eguations obtained from “EPA Air Pollution Control Cost Manual* Sixth Edition January 2002 EPA/452/8-
02-001& William Vatavuk's “Total Annual Cost Spreadsheet Program for Straight Ductwork” [Resulls scaled up for ’
inflation from 1998 to 2007 USD].

CEC, Tnc. 061-933.0002 6C-62 December 2007



Ohio River Clean Fuels, LLC

BACT Analysis - Cost Evaluation (cont.)

Module 6 - Fischer-Tropsch and Product Upgrade

Low NOx Burners {(50% Control)

Large Process Heater

Medium Process Heaters

154 MMBtu/hr

24 MMBtufhr

21 MMBtu/hr

20 MMBtu/hr

Capital Cost
BQ = HQ/NB x (1.158 + B/HQ)
BQ= 49.0

TIC = 30,000 + HQ [5,230 - (622 x BQ) + {26.1 x BG]
TIC $8,654,386

Anhual Operating Cosf
AQC=TIC x2.75%
AQC= $238,038

Cost Effectiveness
CE = ({TIC * CRF) + AQC)/ tpy NO,,
CE= $5,521

BQ

TIC

AQC

CE

124

$84,902

$2,335

$975

Ultra Low NOx Burners (75% Control})

$78,211

$2,151

$1,026

10.8

$76,487

$2,104

$1,052

Large Process Heater

Medium Process Heaters

154 MMBtu/hr 24 MMBLwhr 21 MMBtuwhr 20 MMBtu/hr
Capital Cost

BQ = HQ/NB x {1.158 + 8/HQ)

BQ = 49.0 BQ 12.4 1.2 10.8

TIC = 35,000 + HQ [5,230 - (622 x BQ) + (26.1 x BQE)]

TIC $8,659.386 TIC $89,902 $83,211 $81,487
Annual Qperating Cost

AQC =TIC x2.75%

AQC= $238,176 ACC $2,473 $2,289 $2,241
Cost Effecliveness

CE = {{TIC * CRF) + AGC) / tpy NO,

CE = $3,683 CE $688 $728 $747
CEC, Inc. 061-933.0002 6C-63 December 2007



Ohie River Clean Fuels, LLC

BACT Analysis - Cost Evaluation (cont.)

Module 6 - Fischer-Tropsch and Product Upgrade

SCR (80% Control)
: Large_l:iocess Heater Medium Process Heaters
154 MMBtu/hr 24 MMBtu/hr 21 MMBtu/hr | 20 MMBtu/hr
Capital Cost
TIC = 1,373,000 x ({HQ/48.5)20.6) + 49,000 x (HQ/485)
TIC = $2,859,212 TIC $933,265 $861,236 $836,330
Annual Operating Cost
NH 5 Cost
NH; Cost = HQ x (b NOx/MMBtu} x {1 mole NO»/46 b NO2)
x {17 Ib NH3/1 mole NH;) x {mole NHz/mole NOX) x '
($0.125/b NH,) x (8,760 hrfyr) x CF
NH; Cost = $82,01 NH; $12,779 $11,182 $10,649
Catalyst Replacement Cost
CRC = 49,000 x (NQ/48.5) / 5 yr
CRC= $46,483 CRC $7,244 $6,339 $6,037
Electricity Cost
EC = (0.3 kWh/ton NH3) x (ton NHy) x ($0.06/kWh) x CF
EC= $107,033 EC $5,947 $5,204 $4,963
Fuel Penalty Cost
FP = (0.015) x HQ x 8,760 hr/yr x fuel cost $/MMBtu x CF
FP = $170,847 FP $26,625 $23,297 $22,188
Total Annuat Operating Cost $406,363 Total $52,506 $46,022 $43,837
Cost Effectiveness
CE = ((TIC * CRF} + AQC) / 1py NO,
CE= $1,909 CE $7,833 $8,140 $8,245
FGR (10% Control) ’
Large Process Heater _ Medium Process_Heaters _
154 MMBtwhr 24 MMBtu/hr 21 MMBtu/hr | 20 MMBtu/hr
Capital Cost
TIC = 12,800 x (HQ)"0.6) _
TIC = $384,327 TIC $125,984 $116,284 $112,929
Annual Operating Cost
Electricily Cost
EC = (motor hp) x {0.75 kW/hp) x (8,760 hriyr} x {$0.06/kWh) x CF
EC= $25,116 EC $4,019 $4,019 $4,019
Cost Effectiveness
CE = ((TIC * CRF) + AQC) / tpy NO,
CE= $1,499 CE $7,418 $7,945 $8,138
CEC, Inc. 061-933.0002 6C-64 December 2007



Ohio River Clean Fuels, LLC

BACT Analysis - Cost Evaluation {cont.)

Module 6 - Fischer-Tropsch and Product Upgrade

_ LNB + FGR (55% Control) _
Large Process Heater Medium Process Heaters _
154 MMBtu/hr 24 MMBtu/hr 21 MMBtu/hr | 20 MMBtu/hr
Total TIC $9,038,713 $210,886 $194,496 $189,417
Total Annual Operaling Cost $263,154 $6,354 $6,170 $6,122
Cost Effectiveness
CE = ( (Tolal TIC x CRF) + AQC ) / tons removed )
CE= ) $5,291 CE $2,235 $2,377 $2,436

ULNB + FGR (80% Control)

Large Process Heater Medium Process Heaters
154 MMBtu/hr - 24 MMBtu/hr 21 MMBtwhr | 20 MMBtu/hr
Total TIC $9,043,713 $215,886 $199,496 $194,417
Total Annual Operating Cost $263,292 $6,491 $6,307 $6,260
Cost Effectiveness
CE = ( (Total TIC x CRF) + AOC ) / tons removed
CE= $3,640 CE $1,572 $1,675 $1,718

_ LNB + SCR {88% Control)
Large Process Heater Medium Process Heaters _
154 MJh_n_Igtu!hr 24 MMBtWEr 21 MMBtu/hr | 20 MMBtu/hr
Tolal TIC $11,513,598 $1,018,167 $939,447 $912,817
Total Annual Operating Cost $644,401 $54,931 $48,173 $45,941
Cost Effectiveness
CE ={ (Total TIC x CRF} + AQC }/ tons removed
CE= $4,872 CE $7,675 $7,983 $8,094

ULNB + SCR (95% Control)

Large Process Heater Medium Process Heaters _
154 MMBtu/hr 24 MMBtu/hr 21 MMBtu/hr | 20 MMBtu/br
Total TIC $11,518,598 $1,023,167 $944 447 $917,817 |
Total Annusl Operaling Cost $644,539 $55,069 $48,310 $46,078
Cost Effectiveness
CE = ((Total TIC x CRF) + AQC ) / tons removed
CE= $4,515 CE $7,140 7,429 $7,534
CEC, Inc. 061-933.0002 6C-65 December 2007



Ohio River Clean Fuels, LLC

BACT Analysis - Cost Evaluation (cont.)

Moeodule 6 - Fischer-Tropsch and Product Upgrade

Ducting all Process Heaters to Single SCR Located at Large Process Heater

Large & Medium Process Heaters Combined

Assumptions/Notes
Exhaust streams from the 3 medium process heaters can be ducted together

Design details such as duct velocity and pressure drop are not critical to cost estimates
Ductwork Costs have been adjusted for inflation
See attached spreadsheet for ductwork cost estimate

Capital Cost
TIC = 1,373,
TIC =
Ductwork =
Total =

000 X ((HQ/48.5)70.6) + 49,000 x (H(Q/485)
$3,536,177.40
$73,568.40
$3,609,745.79

Annual Operating Cost

NH 5 Cost

NH; Cost = HQ x (ib NOx/MMBtu) x (1 mole NOx/46 b NC,)

% (17 Ib NH3/1 mole NHj;) x (mole NHa/mole NOx) x
($0.1250b NH3) x (8,760 hr/yr) x CF
NH; Cost = $116,611.13

Catalyst Replacement Cost
CRC = 49,000 x (HQ/48.5) / 5 yr

CRC= $66,102.31
Electricity Cost
EC = (0.3 kWh/ton NH,) x {ton NHy) x ($0.06/kWh) x CF
EC = $128,230.42
Fuel Penalty Cost
FP = {0.015} x HQ x 8,760 hrfyr x fuel cost $/MMBtu x CF
FP = $242,957.23
Duciwork Annual Cost Inputs
DAC = $10,925.51
Total Annual Operating Cost $564,826.61
Cost Effectiveness
CE = (TIC + AOG) / tpy NOx
CE= $2,200.31
CEC, Inc.

061-933 0002 : 6C-66

December 2007



Ohio River Clean Fuels, LLC

Module 6 - Fischer-Tropsch and Product Upgrade

TOTAL ANNUAL COST SPREADSHEET PROGRAM--STRAIGHT DUCTWORK [1]

COST BASE DATE:

PPI (Fourth Quarter 1958--FINAL):

Inlet stream flowrate
Duct velocity (ft/min):
Duct length {(ft): [5]

Material of construction:

Seccond Quarter 1993 [2]

[31 100.8

INPUT PARAMETERS
(acfm) : 18503
(4] 2000
400
[6] Galv. CS8 sh.
{text input) [7] 3

Duct design: [8]

Insulation thickness (in.}:

Circ.-spiral

-- Cost eguation parameters: [9]
a: 2.56
b: 0.937
-- Cost equation form: [10] 1
-- Control system installation factor: [11] 0
(if no system, enter '0')
-- Fan-motor combined efficiency (fraction): 0.60
DESIGN PARAMETERS
-- Duct diameter (in.): 41.2
-- Pressure drop (in. w.c.}: [12] 0.442
CAPITAL COSTS
Equipment Cost {3)--base: 33,356
' ! t --~esgscalated: 36,827
Purchased Equipment Cost ($}: 39,773
Total Capital Investment (3$): [13] 59,660
ANNUAL COST INPUTS
Operating factor (hours/yeax): 8760
Electricity price ($/kWhr): 0.060
Armual interest rate (fractional): 0.07
Ductwork economic life (years): 20
Capital recovery factor (system): 0.0944
Taxes, insurance, admin. factor: 0.04
ANNUAL COSTS
Item Cost ($/yr) Wt .Fact.
Electricity 842 0.095
Taxes, lnsurance, administrative 2,386 0.269
Capital recovery 5,631 0.636
Total Annual Cost 8,860 1.000
6C-67 December 2007
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Ohio River Clean Fuels, LLC Module 6 - Fischer-Tropsch and Product Upgrade

[1] Data used to develop this program were taken froﬁ 'OAQPES
Control Cost Manual', 5th edition, Chapter 10.
Prices are for CIRCULAR straight ductwork, only.

[2] Base ductwork costs reflect this date.

[3] PPI = Producer Price Index PCU 3444#1 ('Air-
conditioning ducts and stove pipe'}

for year and gquarter shown. Ductwork eguipment cost has
been escalated to this date via this PPI.

[4] See 'Manual,'®' pp. 10-30 to 10-33.

[5] Duct length is a site-specific parameter that can vary
from <« 10 to > 1000 ft.

[6] Choices available are: carbon steel sheet (galv. CS sh.)
stainless steel sheet (304 SS sh.}, coated carbon steel

plate {(coat. CS pl.), 304 stainless steel plate (304 SS pl.}
polyvinyl chloride (PVC), and fiber-reinforced plastic (FRP)

[7] Choices are: 0, 1, and 3.

[8] Choices are: circular spiral {(circ.-spiral} and circular
longitudinal (circ.-long.)

[9] Equation type and parameteré depend on duct material
of construction. Parameters reflect 2nd quarter 1993 costs.
See 'Manual,' pp. 10-44 to 10-49.

f10] Choices are: power function (1) and exponential (2).

f11] Installation factor depends on control device ductwork
is supporting. This factor, when multiplied by Purchased
Equipment Cost, yields Total Capital Investment (TCI).

If ductwork is installed alone, factor is 1.25 to 1.50.
{Default = 1.50.) See 'Manual'.

f12] Pressure drop applies ONLY to circular, spiral-wound
galvanized duct with 10 joints per 100 feet. For pressure
drop data for other duct types, see 'Manual,' Chapter 10.

[13] Product of installation factor and Purchased
Equipment Cost. Costs are presented both in terms of
2nd guarter '93 and above escalation date. Latter costs
are based on Producer Price Index PCU 3444#1 ('Air-
conditioning ducts and stove pipe')

CEC, Inc. 061-933.0002 6C-68 December 2007



EPA-452/F-03-015

Air Pollution Control Technology
- Fact Sheet

Name of Technology: Packed-Bed/Packed-Tower Wet Scrubber

This type of technology is a part of the group of air pollution controls collectively referred to as “wet scrubbers.”
When used fo control inorganic gases, they may also be referred to as “acid gas scrubbers.”

Type of Technology: Removal of air'pollutants by inertial or diffusional impaction, reaction with a sorbent
or reagent slurry, or absorption into liquid solvent.

Applicable Pollutants:

Primarily inorganic fumes, vapors, and gases (e.g., chromic acid, hydrogen sulfide, ammonia, chlorides,
fluorides, and SO,); volatile organic compounds (VOC); and particulate matter (PM), including PM less than
or equal to 10 micrometers {(um} in aeradynamic diameter {PM,o), PM less than or equal to 2.5 um in
aerodynamic diameter (PM, 5}, and hazardous air pollutants (HAP) in particulate form (PM,.).

Absormption is widely used as a raw material andfor product recovery technique in separation and purification
of gaseous slreams containing high concentrations of VOC, especially water-solubte compounds such as
methanotl, ethanot, isopropanol, butanol, acetone, and formaldehyde (Croll Reynolds, 1999). Hydrophobic
VOC can be absorbed using an amphiphilic block copolymer dissolved in water. However, as an emission
control technique; it is much more commonly employed for controlling inorganic gases than for VOC. When

“using absorption as the primary control technique for organic vapors, the spent solvent must be easily
regenerated ordisposed of in an environmentally acceptable manner (EPA, 1991). When used for PM control,
high concentrations can clog the bed, limiting these devices to controlling streams with relatively low dust
loadings (EPA, 1998).

Achievable Emission Limits/Reductions:

Inorganic Gases: Control device vendors estimate that removal efficiencies range from 95 to 99 percent (EPA,
1983). . : ’

VOC: Removal efficiencies for gas absorbers vary for each pallutant-solvent system and with the type of

-absorber used. Most absorbers have removal efficiencies in excess of 90 percent, and packed-tower
absorbers may achieve efficiencies greater than 99 percent for some pollutant-solvent systems. The typical
collection efficiency range is from 70 to greater than 99 percent (EPA, 1998a; EPA, 1891).

PM: Packed-bed wet scrubbers are limited to applications in which dust loading is low. and collection
efficiencies range from 50 to 95 percent, depending upon the application (EPA, 1998).

Applicable Source Type: Point

Typical Industrial Applications:

The suitability of gas absorption as a pollution control method is generally dependent on the following factors:
1) availability of suitable solvent; 2) required removal efficiency; 3) pollutant concentration in the inlet vapor;

EPA-CICA Fact Sheet ) 1 7 Packed-Bed/Packed-Tower Scrubber
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4} capacity required for handiing waste gas; and, 5) recovery value of the pollutant(s} or the disposal cost of
the unrecoverable salvent (EPA, 1996a). Packed-bed scrubbers are typically used in the chemicat, aluminum,
coke and ferroalloy, food and agriculture, and chromium electroplating industries. These scrubbers have had
limited use.as parl of flue gas desulfurization (FGD} systems, but the scrubbing solution flow rate must be
carefully controlled to avoid flooding (EPA, 1998; EPA, 1981).

When absorption is used for VOC control, packed towers are usually more cost effective than impingement
piate towers. However, in certain cases, the impingement plate design is preferred over packed-tower
columns when either internal cooling is desired, or where low liquid flow rates would inadequately wet the
packing (EPA, 1992).

Emission Stream Characteristics:

a. Air Flow: Typical gas flow rates for packed-bed wet scrubbers are 0.25 to 35 standard
cubic meters per second (sm¥sec) (500 to 75,000 standard cubic feel per minute {scfm))
(EPA, 1882; EPA, 1998).

b. Temperature: Inlet temperatures are usually in the range of 4 to 370°C (40 to 700°F) for
waste gases in which the PM is to be controlled, and for gas absorption applications, 4 to
38°C (4010 100°F). In general, the higher the gas temperature, the lower the absorption rate,
and vice-versa. Excessively high gas temperatures also can lead o significant solvent or
scrubbing liquid loss through evaporation. {Avallone, 1996; EPA, 1996a).

c. - Pollutant Loading: Typical gaseous pollutant concentrations range from 250 to 10,000
ppmv (EPA, 1996a). Packed-bed wet scrubbers are generally limited to applications in which
PM concentrations are less than 0.45 grams per standard cubic meter (g/sm?) (0.20 grains
per standard cubic foot {gr/scf)) to avoid cloggmg (EPA, 1982).

d. Other Considerations: For organic vapor HAP control applications, low outlet
concentraticns will typically be required, leading to impractically tall absorption towers, long
contact times, and high liquid-gas ratios that may not be cost-effective. Wet scrubbers will
generally be effective for HAP control when they are used in combination with other control
devices such as incinerators or carbon adsorbers (EPA, 1991).

Emission Stream Pretreatment Requirements:

~ For absorption applications, precoolers (e.g., spray chambers, quenchers) may be needed to saturate the gas
stream or fo reduce the inlet air temperature to acceptable levels to avoid solvent evaporation or reduced
absorption rates (EPA, 1996a).

Cqét Information:

The following are cost ranges (expressed in 2002 doltars) for packed-bed wet scrubbers of conventional
design under typical operating conditions, developed using EPA cost-estimating spreadsheets {EPA, 1996a)
and referenced to the volumetric flow rate of the waste stream treated. For purposes of calculating the
example cost effectiveness, the pollutant used is hydrochioric acid and the solvent is aqueous caustic soda.
The costs do not include costs for post-treatment or disposal of used solvent or waste. Costs can be
substantially higher than in the ranges shown for applications which require expensive materials, solvents,
orlreatmentmethods. As a rufe, smaller units controlling a low concentration waste stream will be much more
expensive (per unit volumetric flow rate) than a large unit cleaning a high pollutant load flow.
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a, Capital Cost: $23,000 to $117,000 per sm¥sec ($11 to $55 per scim)

b. 0 & M Cost: $32,000 to $104,000 per sm*¥sec ($15 to $49 per scim), annually
c. Annualized Cost: $36,000 to $165,000 per sm*/sec {$17 to $78 per scfm), annually
d. Cost Effectiveness: $110 to $550 per metric ton ($100 to $500 per short ton),

annualized cost per ton per year of poliutant controlled
- Theory of Operation:

Packed-bed scrubbers consist of a chamber containing layers of variously-shaped packing material, such as
Raschig rings, spiral rings, or Berl saddles, that provide a large surface area for liquid-particle contact. The
packing is held in place by wire mesh retainers and supported by a plate near the bottom of the scrubber.
Serubbing liquid is evenly introduced above the packing and flows down through the bed. The liquid coats
the packing and establishes a thin film. The poliutant to be absorbed must be soluble in the fluid. in vertical
designs (packed towers), the gas stream flows up the chamber (countercurrent to the liquid). Some packed
beds are designed horizontally for gas flow across the packing (crosscurrent) (EPA, 1998). ’

Physical absorption depends on properiies of the gas stream and liquid solvent, such as density and viscosity,
as well as specific characteristics of the pollutant{s) in the gas and the liquid stream (e.q., diffusivity,
equilibrium solubilily). These properties are femperature dependent, and lower temperalures generally favor
absorption of gases by the solvent. Abserplion is also enhanced by greater coniacting surface, higher liquid-
gas ratios, and higher concentrations in the gas stream (EPA, 1991). Chemical absorption may be limited by
the rate of reaction, although the rate-limiting step is typically the physical absorption rate, not the chemical
reaction rate (EPA, 1986a; EPA, 1986b).

Inorganic Gases Control:

Water is the most common solvent used to remove inorganic contaminants. Pollutant removal may be
* enhanced by manipulating the chemistry of the absorbing solution so that it reacts with the pollutant. Caustic
solution {sodium hydroxide, NaOH) is the most common scrubbing liquid used for acid-gas control (e.g., HCI,
$0,, or both), though sodium carbonate {Na,C0Q,) and calcium hydroxide (slaked lime, Ca[OH),) are also
used. When the acid gases are ahsorbed into the scrubbing solution, they react with alkaline compounds to
produce neutral salts. The rate of absorption of the acid gases is dependent upon the solubility of the acid
gases in the scrubbing liquid (EPA, 1996a; EPA, 1996b).

VQOC Control:

Absorpfion 1s a commonly applied operation in chemical processing. It is used as a raw material and/or a
product recovery technique in separation and purification of gaseous streams containing high concentrations
of organics (e.g., in natural gas purification and coke by-product recovery operalions). In absorption, the
organics in the gas stream are dissolved in a liquid solvent. The contact between the absorbing liquid and
the vent gas is accomplished in counter current spray towers, scrubbers, or packed or plate columns (EPA,
1995).

The use of absorption as the primary control technique for organic vapors is subject to several limiting factors.
One faclor is the availability of a suitable solvent. The VOC must be soluble in the absorbing liquid and even.
then, for any given absorbent liquid, oniy VOC that are soluble can be removed. Some common solvents that
may be useful for volatile organics include water, mineral oils, or other nonvolatile petroleum oils. Another
factor that affects the suitability of absorption for organic emissions control is the availability of vaporfliquid
equilibrium data for the specific organic/solvent system in question. Such data are necessary for the design
of absorber systems; however, they are not readily available for uncommon organic compounds.
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The solvent chosen to remove the poliutant{s) should have a high solubility for the vapor or gas, low vapor
pressure, low viscosity, and should be relatively inexpensive. Water is used to absorb VOG having relatively
high water solubilities. Amphiphilic block copolymers added to water can make hydrophobic VOC dissolve
in water. Other solvents such as hydrocarbon oils are used for VOG that have low water solubilities, though
only inindustries where large volumes of these oils are available (e g., petroleum refineries and petrochemical
plants) (EPA, 1996a).

Ancther consideration in the application of absorption as a control technigue is the treatment or disposal of
the material removed from the absorber. In most cases, the scrubbing liquid containing the VOC is
regenerated in an operation known as stripping, in which the VOCG is desorbed from the absorbent liquid,
typically at elevated temperatures and/or under vacuum. The VOC is then recovered as a liquid by a
condenser (EPA, 1995).

~PM Control:

In packed-bed scrubbers, the gas stream is forced to follow a circuitous path through the packing material,
on which much of the PM impacts. The liquid on the packing material collects the PM and flows down the
chamber towards the drain at the bottom of the tower. A mist eliminator (also called a “de-mister”) is typically
positioned abovefafter the packing and scrubbing liquid supply. Any scrubbing liquid and wetted PM entrained
in the exiting gas stream will be removed by the mist eliminator and returned to drain through the packed bed.

In a packed-bed scrubber, high PM cancentrations can clog the bed, hence the limitation of these devices to

streams with relatively low dust loadings. Plugging is a serious problem for packed-bed scrubbers because

the packing s more difficult to access and clean than other scrubber designs. Mobile-bed scrubbers are
-available that are packed with low-density plastic spheres that are free to move within the packed bed. These

scrubbers are less susceptible to plugging because of the increased movement of the packing material. in

general, packed-bed scrubbers are more suitable for gas scrubbing than PM scrubbing because of the high
- maintenance requirements for control of PM (EPA, 1998).

Advantages:

Advantages of packed-bed towers include (AWMA, 1992):

1. Relatively low pressure drop;

2. Fiberglass-reinforced plastic (FRP} construction permité operation in highly corrosive
atmospheres;

3. - Capable of achieving relatively high mass-transfer efficiencies;

4. The height and/or type of packing -can be changed to improve mass transfer without
purchasing new equipment;

5. Relatively fow capital cost;

6. Relatively small space requirements; and

7 Ability to collect PM as well as gases.

'Disadvantages:

Disadvantages of packed-bed towers include (AWMA, 1992):

1. -May create water (or liquid) disposal problem;
2. Waste product collected wet:
3. PM may cause plugging of the bed or plates;
4, When FRP construction is used, it is sensitive to temperature; and
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5. Relatively high maintenance costs.
Other Considerations:

For gas absorpfion, the water or other solvent must be treated to remove the captured pollulant from the
solution. The effluent from the column may be recycled into the system and used again. This is usually the
case if the solvent is costly (e.g., hydrocarbon oils, caustic solutions, amphiphilic block copolymer). Initially,
the recycle stream may go to a treatment system to remove the pollutants or the reaction product. Make-up
solvent may then be added before the liquid stream reenters the column (EPA, 1936a).

For PM applications, wet scrubbers generate waste in the form of a slurry. This creates the need for both
wastewater treaiment and solid waste disposal. Initially, the slurry is treated to separate the solid waste from
the water. The treated water can then be reused or discharged. Once the water is removed, the remaining
waste will be in the form of a solid or sludge. | the solid waste is inert and nontoxic, it can generally be
landfilled. Hazardous wastes willhave more stringent procedures for disposal. In some cases, the solid waste
may have value and can be sold or recycled (EPA, 1998).

Configuring a control device that optimizes control of more than one pollutant often does not achieve the
highest control possible for any of the pollutants controlled alone. For this reason, waste gas flows which
contain multiple pollutants {e.g.. PM and SO,, or PM and inorganic gases) are generally controlled with
multiple control devices, occasionally more than one type of wet scrubber (EC/R, 1996).
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EPA-452/F-03-026

Air Pollution Control Technology
Fact Sheet

Name of Technology: Fabric Filter - Reverse-Air Cleaned Type
- Reverse-Air Cleaned Type with Sonic Horn Enhancement
- Reverse-Jet Cleaned Type
(also referred to as Baghouses)

| Type of Technology:  Control Device - Capture/Disposal

Applicable Pollutants: Particulate Matter {PM), including particulate matter less than or equal to 10
micrometers (um) in aerodynamic diameter (PM,,), particulate matter less than or equal fo 2.5 pm in
aerodynamic diameter (PM, ;). and hazardous air pollutants (HAPs) that are in particulate form, such as most
metals (mercury is the notable exception, as a significant portion of emissions are in the form of elemental
vapor).

Achievable Emission Limits/Reductions:.

Typical new equipment design efiiciencies are between 99 and 99.9%. Older existing equipment have arange
of actual operating efficiencies of 95 to 99.9%. Several factors determine fabric filter collection efficiency.
- These include gas filtration velocity, particle characteristics, fabric characteristics, and cleaning mechanism.
In general, collection efficiency increases with increasing fitiration velocily and particle size.

For a given combination of filter design and dust, the effluent particle concentration from a fabric filter is nearly
consfant, whereas the overall efficiency is more likely to vary with particulate [oading. For this reason, fabric
filters can be considered to be constant oullet devices rather than constant efficiency devices. Constant
effluent concentration is achieved because al any given time, part of the fabric filter is being cleaned. As a
result of the cleaning mechanisms used in fabric fillers, the collection efficiency is constantly changing. Each
cleaning cycle removes at least some of the filter cake and loosens particles which remain on the filter. When
filtration resumes, the filtering capability has been reduced because of the lost filter cake and loose particles
are pushed through the filter by the flow of gas. As particles are captured, the efficiency increases until the
next cleaning cycle. Average collection efficiencies for fabric filters are ysually determined from tests that
cover a number of cleaning cycles at a constant-inlet loading. (EPA, 1998a)

Applicable Source Type: Point
Typical Industrial Applications:

Fabric filters can perform very effectively in many different applications. Common applications of fabric filter
systems with reverse-air cleaning are presented in Table 1, however, fabric filters can be used in most any
process where dust is generated and can be collected and ducted to a central location. Other cleaning-types
may also be used in these applications. Sonic hom enhancement of mechanical shaker cleaning is generally
used for applications with dense particulates such as utility boilers, metal pracessing, and mineral products.
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Table 1. Typical Industrial Applications of Reverse-Air -Cleaned Fabric Filters
(EPA, 1997; EPA, 1998a)

Application Source Category Code
. {SCC)
Utility Boifers (Coal) 1-01-002...003
Industrial Boilers {Coal, Wood) - 1-02-601...003,
1-02-009
Commercial/institutional Boilers {Coal, Wood) 1-03-001...003,
1-03-009

Non-Ferrous Metals Processing
{Primary and Secondary):

Copper
Lead
Zinc
Aluminum

Other metals production

Ferrous Metals Processing:
Coke
Ferroalloy Production
Iron and Steel Production
Gray Iron Foundries

Steel Foundries

Mineral Products:
Cement Manufacturing
Coal Cleaning
Stone Quarrylng and Processing
Cther
Asphalt Manufacture

3-03-005, 3-04-002
3-03-010, 3-04-004
3-03-030, 3-04-008
3-03-000...002
3-04-001

3-03-011..014
3-04-005...006
3.04-010...022

3-03-003...004
3-03-006...007
3-03-008...009
3-04-003

3-04-007,-009

3-05-006...007
3-05-010
3-05-020
3-05-003...999

3-05-001...002

Grain Milling

3-02-007

Emission Sfream Characteristics:

a. Air Flow: Baghouses are separated into two groups, standard and custom, which are further
separated into low, medium, and high capacity. Standard baghouses are factory-built, off the shelf
units. They may handle from less than 0.10 to more than 50 standard cubic meters per second
(sm®fsec) ("hundreds” to more than 100,000 standard cubic feet per minute {scim}). Custom
baghouses are designed for specific applications and are built to the specifications prescribed by
the customer. These units are generally much larger than standard units, i.e., from 50 to over 500
sm*/sec (100,000 to aver 1,000,000 scim). (EPA, 1998b}

b. Temperature: Typically, gas temperatures up to about 260°C (500°F), with surges to about 290°C
(550°F) can be accommodated routinely, with the appropriate fabric material. Spray coolers or
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dilution air can be used to lower the temperature of the pollutant stream. This prevenis the
temperature fimits of the fabric from being exceeded. Lowering the temperature, however,
increases the humidity of the pollutant stream. Therefore, the minimum temperature of the pollutant
stream must remain above the dew point of any condensable in the stream. The baghouse and
associated ductwork should be insulated and possibly heated if condensation may occur. (EPA,
1998b)

¢. PollutantLoading: Typicalinlet concentrations to baghouses are 1 to 23 grams per cubic meter
(g/m®) (0.5 to 10 grains per cubic foot (grfit)), but in extreme cases, inlet conditions may vary
between 0.1 to more than 230 g/m* (0.05 to more than 100 gr/ft®). (EPA, 1998b)

d. Other Considerations: Moisture and corrosives content are the major gas stream characteristics
requiring design consideration. Standard fabric filters can be used in pressure or vacuum service,
but only within the range of about * 640 millimeters of water column {25 inches of water column).
Well-designed and operated baghouses have been shown to be capable of reducing overall
particulate emissions to less than 0.05 g/m® {0.010 gr/ft®), and in a number of cases, to as low as
0.002 t0 0.011 g/dsm® (0.001 to 0.005 grfdsc). (AWMA, 1992)

Emission Stream Pretreatment Requirements:

Because of the wide variety of filter types available to the designer, itis not usually required to pretreat a waste
stream’s inlet temperature. However, in some high temperature applications, the cost of high temperature-
resistant bags must be weighed against the cost of cooling the inlet temperature with spray coolers or dilution
air (EPA, 1998b). When much of the pollutant loading consists of relalively large pariicles, mechanical
collectors such as cyclones may be used to reduce the load on the fabric filter, especially at high inlet
. concentrations (EPA, 1998b).

Cost Information:

Cost estimales are presented below for reverse-air cleaned fabric filters, for sanic hom enhiancement, and for

reverse-jet cleaned fabric filters. The costs are expressed in 2002 dollars for reverse-air cleaned and sonic

hom enhancement The cost estimates assume a conventional design under typical operating conditions.
. The costs do not include auxiliary equipment such as fans and ductwork.

The costs for reverse-air cleaned systems are generated using EPA’s cost-estimating spreadsheet for fabric
filters (EPA, 1998b). The cost estimate for sonic hom enhancement is obtained from the manufacturer quote
given in the OAQPS Control Cost Manual (EPA, 1998b). Sonic horns are presented as an incremental cost
to the capital cost for a shaker-cleaned system. The operational and maintenance {O&M} cost for shaker-
cleaned systems are reduced by 1% to 3% with the sanic horn enhancement. The capital cost for the reverse-
jet clearied fabric baghouse is based on a manufacturer quote (Carrington, 2000). This quote includes only
the baghouse purchased equipment cost. Q&M costs, annualized costs, and cost effectiveness were not
estimated for reverse-jet. In general, reversejet has higher capital costs and O&M costs than reverse-air due
to its compiexity (see Section 10, Theory of Operation). '

Cosls are primarily driven by the waste stream volumetric flow rate and pollutant loading. Ingeneral, a small
unit contralling a low poliutant loading will not be as cost effective as a large unit controlling a high pollutant
loading. The costs presented are for flow rates of 470 m¥sec (1,000,000 scfm) and 1.0 m¥sec (2,000 scim),
respectively, and a pollutant loading of 9 g/m® (4.0 gr/ft) . For reverse-jet, the capital cost presented is for
a baghouse of 378,000 m*/sec (800,000 scfm).

Poltutants that require an unusually high level of conirol or that require the fabric filter bags or the unit itself
to be constructed of special materials, such as Gore-Tex or stainless steel, will increase the costs of the
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" system (EPA, 1998b). The additional costs for cdntrolli_ng more complex waste streams are not reflected in
the estimates given below. For these types of systems, the capital cost could increase by as much as 40%
and the O&M cost could increase by as much as 5%.

a. Capital Cost: $19,000 to $180,000 per sm*s ($9 to $85 per scfm), reverse-air
$1,000 to $1,300 per m%sec ($ 0.51 to $0.61 per scfm), additional cost for
sonic horns _
$2,000 to $4,200 per m¥sec ($1 to $2 per scfm), reverse-jet purchased
equipment cost

b. © &M Cost: $14,000 to $58,000 per sm¥s ($6 to $27 per scfm), annually

c. Annualized Cost: $17,000 to $106,000 per sm¥s (38 to $50 per sbfm). annually

d. Cost Effectiveness: $58 to $372 per metric ton ($53 to $337 per short ton)
Theory of Operation:

in a fabric filter, flue gas is passed through a tightly woven or felted fabric, causing PM in the flue gas to be
collected on the fabric by sieving and other mechanisms. Fabric filters may be in the form of sheets,
cartridges, or bags, with a number of the individual fabric filter units housed together in a group. Bags are
most common type of fabric filker. The dust cake thal forms on the filter from the collected PM can significantly
increase collection efficiency. Fabric filters are frequently referred to as baghouses because the fabric is
usually configured in cylindricat bags. Bags may be 6 to 9 m (20 to 30 {t) long and 12,7 to 30.5 centimeters
{cm} (5 to 12 inches} in diameter. Groups of bags are placed in isolable compartiments lo allow cleaning of
the bags or reptacement of some of the bags without shutting down the entire fabric filter. (STAPPAIALAPCO,
1996)

Operating conditions are important determinants of the choice of fabric. Some fabrics {e.g., polyolefins,
nylons, acrylics, polyesters) are useful only at rélatively low temperatures of 85 to 150°C {200 to 300°F). For
high-temperature flue gas streams, more thermally stable fabrics such as fiberglass, Teflon®, or Nomex® must
be used (STAPPAJALAPCO, 1996). : '

Practical application of fabric filters requires the use of a large fabric aréa in order to avoid an unacceptable
pressure drop across the fabric. Baghouse size for a particular unit is determined by the choice of air-to-cloth
ratio, or the ratio of volumetric air flow fo cloth area. The selection of air-to-cloth ratio depends on the
particulate foading and characteristics, and the cleaning method used. A high particulate loading will require
the use of a larger baghouse in order to avoid forrming too heavy a dust cake, which would result in an
excessive pressure drop As an example, a baghouse for a 250 megawatt (MW) utility boiler may have 5,000
separate bags with a total fabric area approaching 46,500 m? (500,000 square feet). (ICAC, 1999)

Determinants of baghouse performance include the fabric chosen, the cleaning frequency and methods, and
the particulate characteristics. Fabrics can be chosen whichwill intercept a greater fraction of particu!ale and
some fabrics are coated with a membrane with very fine openings for enhanced removal of submicron
particulate. Such fabrics tend to be more expensive. Cleaning intensity and frequency are important variables
in determining removal efficiency. Because the dust cake can provide a significant fraction of the fine
particulate removal capability of a fabric, cleaning which-is too frequent or too intense will lower the removal
efficiency. On the other hand, if removal is too infrequent or too meffectwe then the baghouse pressure drop
will becomne too high. {ICAC, 1999)

" Reverse-air cleaning is a popular fabric filter cleaning method that has been used extensively and improved
over the years. It is a gentler but sometimes less effective clearing mechanism than mechanical shaking.
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Most reverse-air fabric filters operate in a manner similar to shaker-cleaned fabric filters. Typically, the bags

are open on the bottom, closed on top and the gas flows from the inside to the outside of the bags with dust
being captured on the inside. However, some reverse-air designs collect dust on the outside of the bags. In

either design, reverse-air cleaning is performed by forcing clean air through the filters in the opposite direction

of the dusty gas flow. The change in direction of the gas flow causes the bag to fiex and crack the filter cake.

In intemial cake collection, the bags are allowed fo collapse to some extent during reverse-air cleaning. The:
bags are usually prevented from collapsing entirely by some kind of support, such as rings that are sewn into

the bags. The support enables the dust cake to fall off the bags and into the hopper. Cake release is also

aided by the reverse flow of the gas. Because felted fabrics retain dust more than weven fabkrics and thus,

are more difficult to clean, felts are usually not used in reverse-air systems. (EPA, 1998a)

There are several methods of reversing the flow through the filters. As with mechanical shaker-cleaned fabric
filters, the most common approach is to have separate compartments within.the fabric filter so that each
compartment can be isolated and cleaned separately while the other compartments continue to treat ihe dusty
gas. One method of providing the reverse flow air is by the use of a secondary fan or cleaned gas from the
other compartments. Reverse-air cleaning alone is used only in cases where the dust releases easily from
the fabric. In many instances, reverse-air is used in conjunction with shaking, pulsing or sonic homs. (EPA,
1998a)

Sonic horns are increasingly being used to enhance the collection efficiency of mechanical shaker and
reverse-air fabric filters (AWMA, 1992). Sonic homs utilize compressed air to vibrate a metal diaphragm,
producing a low frequency sound wave from the horn bell. The number of homs required is determined by
fabric area and the number of baghouse compartments. Typically, 1 1o 4 homs per compartment operating
at 150 to 200 hertz are required. Compressed air to power the horns is supplied at 275 to 620 kiloPascals
(kPa) {40 to 90 pounds per square inch gage {psig)). Sonic homs activate for approximately 10 to 30 seconds
during each cleaning cycle {Carr, 1984) .

Sonic horn cleaning significantly reduces the residuat dust load on the bags. This decreases the pressure
drop across the filter fabric by 20 to 60%. [t also lessens the mechanical stress on the bags, resulting in
longer operational life (Carr, 1984). As stated previously, this can decrease the O&M cost by 1 to 3%,
annually. Baghouse compartments are easily retrofiited with sonic homs. Sonic assistance isfrequently used
with fabric filters at coal-burning ufilities (EPA, 1998a).

Reverse-jet is a cleaning method developed in the 1950's to provide better removal of residual dusts. In this
method, the reverse airis piped to afing around the bag with a narrow stotin it, The air flows through the slot,
creating a high velocity air stream that flexes the bag at that point. The ring is mounted on a carriage, driven
by a molor and cable system, that fravels up and down the bag. This method provides excellent cleaning of
residual dust.” Due to its cotnplexity, however, maintenance requirements are high. In addition, air
impingement on the bags results in increased wear (Billings, 1970). The application of reverse-jet cleaning
has been declining (EPA, 1998a).

Advantages:

-Fabric filters in general provide high collection efficiencies on both coarse and fine (subrnicron) particulates.
- They are relatively insensitive to fluctuations in gas stream conditions. Efficiency and pressure drop are
relatively unaffected by large changes in infet dust loadings for continuously cleaned filters. Filter outlet air
is very clean and may be recirculated within the plant in many cases (for energy conservafion). Collected
material is collected dry for subsequent processing or disposal. Corrosion and rusting of components are
usually not problems. Operation is relatively simple. Unlike elecfrostatic precipitators, fabric filter systems
do not require the use of high voltage, therefore, maintenance is simplified and flammable dust may be
collected with proper care. The use of selected fibrous or granular filter aids {precoating) permits the high-
efficiency collection of submicron smokes and gaseous contaminants. Filter collectors are available in a large
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number of configurations, resulting in a range of dimensions and inlet and outlet flange locations to suit
installation requirements. (AWMA, 1992)

Disadvantages:

Temperatures much in excess of 290°C (550°F) require special refractory mineral or metallic fabrics, which
can be expensive. Certain dusts may require fabric treatments to reduce dust seepage, or in ofher cases,
assist in the removal of the collected dust. Concentrations of some dusts in the coliector, approximately 50
glm® {22 gr/t*), may represent a fire or explosion hazard if a spark or flame is accidentally admitted. Fabrics
can bumn if readily oxidizable dust is being collected. Fabric filters have relatively high maintenance
requirements (e.g., periodic bag replacement). Fabric life may be shortened at elevated temperatures and
in the presence of acid or alkaline particulate or gas constituents. They cannot be operated in moist
environments; hygroscopic materials, condensation of moisture, or tarry adhesive components may cause
crusty caking or plugging of the fabric or require special additives. Respiratory protection for maintenance
personnel may be required when replacing fabric. Medium pressure drop is required, typically in the range
of 100 to 250 mm of water columin (4 to 10 inches of water column). (AWMA, 1992)

Other Considerations:

Fabric filters are useful for collecting particles with resistivities either too low or too high for collection with
electrostatic precipitators. Fabric filters therefore may be good candidates for collecting fly ash from low-suifur
coals or fly ash containing high unburned carbon levels, which respectively have high and low resistivities, and
thus are relatively difficult to collect with electrastatic precipitators. (STAPPAJALAPCO, 1996)
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ERA-452/F-03-018

Air Pollution Control Technology
Fact Sheet

Name of Teghnology: Catalytic Incinerator

This type of incinerator is also referred to as a catalytic oxidizer, or calalytic reactor.
Type of Technology: Destruction by oxidation.

Applicable Poilutants:

Volatile organic compounds (VOC) and many types of particulate matier {PM}. In the past, catalylic
incinerators were not recommended as a control device for PM, since the PM, unless removed prior to
incineration, often coated (ar "blinded”) the catalyst so that the catalyst's aclive sites were prevented from
aiding in the oxidation of pollutants in the gas stream (EPA, 1998). Examples are gases containing chlorine,
sulfur, and other atoms, such as phosphorous, bismuth, lead, arsenic, antimony, mercury, iron oxide, tin, and
zinc that may deactivate the supporied noble metal catalysts (EPA, 1981).

However, catalysts have been recently developed that can tolerate almost any compound. Most of these
catalysts are single or mixed metal oxides, often supported by a mechanically strong carrier such as various
types of alumina. Catalysts such as chromia/alumina, cobalt oxide, and copper oxide/manganese oxide have
been used for oxidation of gases containing chlorinated compounds. Platinum-based catalysts are active for
oxidation of sulfur contammg VOC, although they are rapidly deactivated by the presence of chlorine (EPA,
1996a).

Achievable Emission Limits/Reductions:

VOC destruction efficiency is dependent upon VOC composilion and concentration, operating temperature,
oxygen concentration, catalyst characteristics, and space velocity. Space velocity is commonly defined as
the volumetric flow of gas entering the catalyst bed chamber divided by the volume of the catalyst bed. The
relationship between space velocity and VOC destruction efficiencyis strangly influenced by catalystoperating
temperature. As space velocity increases, VOC destruction efficiency decreases, and as iemperature
increases, VOC destruction efficiency increases. As an example, a catalytic unit operating at about 450°C
{840°F) with a catalyst bed volume of 0.014 to 0.057 cubic meter (m®)} (0.5 to 2 cubic feet (ft)} per 0.47
standard cubic meters per second (sm*sec) (1,000 standard cubic fest per minute (scfm)) of offgas passing
through the device can achieve 95 percent VOC destruction efficiency (EPA, 1992). Higher destruction
efficiencies of (98 - 99 percent) are achievable, but require larger catalyst volumes andior higher
temperatures, and are usually designed on a site-specific basis (EPA, 1991).

In EPA's 1990 National Inventory, incinerators as a group, including catalytic mcmerators were reported as
being used as control devices for PM and were reported as achieving 25 - 99% contro! efficiency of PM,, at
point source facilities (EPA, 1998). Table 1 presents a breakdown of the Pi,, control efficiency ranges by
~ industry where catalytic incinerators have been reported (EPA, 1836b). The VOC control efficiency reported

for these devices ranged from 0 to 99.9%, however, it is assumed that reports of higher efficiencies (greater
than 99%) are attributable to thermal incinerators. These ranges of control efficiencies are large because they
include facilties that do not have VOC emissions and-control only PM, as well as facilities which have low PM
emissions and are primarily concerned with controlling VOC (EPA, 1998).
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Table 1. PM,, Destruction Efficiencies for Catalytic Incinerators and Catalytic
Incinerators with Heat Exchanger by Industry (EPA, 1996b)

PM,, Control.
Industry/Types of Sources . Efficiency (%)
Petroleumn and Coal Products 25-999

asphalt roofing processes (blowing, felt saturahon) mineral calcining;
petroleum refinery processes (asphalt blowing, catalytic cracking,
coke calcining, sludge converter); sulfur manufacturing

Chemical and Allied Products 50 - 99.9
carbon black manufacturing (mfg); charcoal mfg; liquid waste
disposal; miscellaneous chemical mfg processes; pesticide mfg;
phthalic anhydride mfg (xylene oxidation); plastics/synthelic orgamc
fiber mfg; solid waste incineration (industrial}

Primary Metals Industries 70-989
by-product coke processes (coal unloading, oven charging and
pushing, quenching); gray iron cupola and other miscellaneous
processes; secondary aluminum processes {(buring/drying, smelting
furnace); secondary copper processes (scrap drying, scrap cupola,
and miscellaneous processes); steel foundry miscellanecus
processes; surface coaling oven

Electronic and QOther Electric Equipment 70-99.9
chemical mfg miscellaneous processes; electrical equipment bake
furnace; fixed roof tank; mineral production misceflaneous processes;
secendary aluminum roll/idraw extruding; solid waste incineration
{(industrial)

Electric, Gas, and Sanitary Services 90-98
internal combustion engines; solid waste incineration (mduslnal
commercialf instilutional)

Stone, Clay, and Glass Products ) ‘ - 50-95
bartum processing kiln; coal cleaning thermal dryer; fabricated plastics
machinery; weol fiberglass mig

Mining ' 70 -99.6
asphalt concrete rotary dryer; organlc chemical air oxidation units,
sulfur production
Educational Services ' 80
solid waste incineration {commercial/ institutional) :
Paper and Allied Products 95
boiler
Printing and Publishing 95
surface coating dryer; fugitives :
EPA-CICA Fact Sheet 2 Catalylic Incinerator
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Applicable Source Type: Point
‘Typical Industrial Applications:

Catalytic incinerators can be used to reduce emissions from a variely of stationary sources. Solvent
evaporalion processes associated with surface coating and printing operations are a major source of VOC
emissions, and catalylic incineration is widely used by many industries in this category. Catalytic incinerators
are also used to control emissions from the following (EPA, 1992):

. Vamish cookers;

- Foundry core ovens;

. Filter paper processing ovens;

»  Plywood veneer dryers;

. Gasoline bulk loading stations;

. Process vents in the synthetic organic chemical manufacturing industry (SOCMI);
. Rubber products and polymer manufacturing; and

. Polyethylene, polystyrene, and polyester resin manufacturing.

Catalytic oxidation is most suited to systems with lower exhaust volumes, when there is little variation in
the type and concentration of VOC, and where catalyst poisons or other fouling contaminants such as
silicone, sulfur, heavy hydrocarbons and particulates are not present.

Emission Stream Characteristics:

a. AirFlow: Typical gas flow rates for packaged catalytic incinerators are 0.33 to 24 sm¥sec (700
fo 50,000 scim) (EPA, 1996a). '

b. Temperature: Catalysts in catalytic incinerators cause the oxidizing reaction to occur at a lower
temperature than is required for thermal ignition. Waste gas is heated by auxiliary burners to
approximately 320°C to 430°C (600°F to 800°F) befare entering the catalyst bed (AWMA, 1992).
The maximum design exhaust temperature of the catalyst is typically 540° - 675°C (1000° - 1250°F).

c. -Pollutant Loading: Catalytic incinerators can and have been used effectively at very low inlet
loadings; down to 1 part per million by volume {ppmv) or less (EPA, 1995). As with thermal and
recuperative incinerators, for safety considerations, the maximum concentration of the organics in
the waste gas must be substantially below the lower flammable level (lower explosive limit, or LEL)
of the specific compound being controlled. As a rule, a safety factor of four (i.e., 25% of the LEL)
is used (EPA, 1991, AWMA, 1892). The waste gas may be diluted with ambient air, if necessary,
to lower the concentration.

d. Other Considerations: Characteristics of the inlet stream should be evaluated in detail, because
of the sensitivity of catalytic incinerators to VOC inlet stream flow conditions, which may cause
catalyst deaclivation (EPA, 1992).

Emission Stréam Pretreatment Réquirement_s:

Typically, if design conditions are satisfied no pretreatmentis required, however, in some cases, PM removal
may be necessary before the waste gas enters the incinerator.
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Cost Information:

The following are ¢ost ranges {expressed in 2002 dollars) for packaged catalytic incinerators of conventional
design with fixed beds under typical operating conditions, developed using EPA cost-estimating spreadsheets
{EPA, 1996a) and referenced fo the volumetric flow rate of the waste stream treated. The costs do notinclude
costs for a post-oxidation acid gas treatment system. Costs can be substantially higher than the ranges
shown when used for low-VVOC concentration streams {less than around 100 ppmv). As a rule, smaller units
controlling a low concentration waste stream will be much more expensive (per unit volumetric flow rate) than
a large unit cleaning a high pollutant load flow. Operation and Maintenance (O & M) Costs, Annualized Cost,
and Cost Effectiveness are dominated by the cost of supplemental fuel required.

a. Capital Cost: $47,000 to $191,000 per sm¥sec ($22 to $30 per scim)
b. 0&MCost: $8,500 to $53,000 per sm*fsec ($4 to $25 per scfm), annually
¢. Annualized Cost: $17,000 to $106,000 per sm¥fsec ($8 to $50 per scim), annually

d. Cost Effectiveness: $105 to $5,500 per metric ton ($100 to $5,000 per short ton), annualized
cost per ton per year of pallufant controlled. However, when used to treat very low
concentrations of toxic air pollutants (fess than 100 ppmv), the cost per ton removed may be
many thousands of dollars, because only a small amount of pollutant is being destroyed.

Theory of Operation: .

Catalytic incinerators operate very similar lo thermalfrecuperative incinerators, with the primary difference that
the gas, after passing through the flame area, passes through a catalyst bed. The catalyst has the effect of
increasing the oxidation reaction rate, enabling conversion at lower reaction femperatures than in thermal
incinerator units. Catalysts, therefore, also allow for smaller incinerator size. Catalysts typically used for VOC
incineration include platinum and palladium. Other formulations include rnetal oxides, which are used for gas
streams containing chlorinated compounds (EPA, 1998).

In a catalytic incinerator, the gas stream is introduced into a mixing chamber where it is also heated. The
waste gas usually passes through & recuperative heat exchanger where it is preheated by post combustion
gas. The heated gas then passes through the catalyst bed. Oxygen and VOC migrate to the catalyst surface
by gas diffusion and are adsorbed onto the catalyst active sites on the surface of the catalyst where oxidation
then occurs. The oxidation reaction products are then desorbed fram the actlve sites by the gas and
transferred by diffusion back into the gas stream (EPA, 1998).

Parficutate matter can rapidly coat the catalyst so that the catalyst aclive sites are prevented from aiding in
the oxidation of pollutants in the gas stream. This effect of PM on the catalyst is called blinding, and will .
deactivate the catalyst over time. Because essentially alf the active surface of the catalyst is contained in
relatively smali pores, the PM need not be large to blind the catalyst. Ne general guidelines exist as to the
PM concentration and size that can be tolerated by catalysts, because the pore size and volume of catalysts
vary widely. This iriformation is likely to be available from the catalyst manufacturers (EPA, 1996a).

The method of contacting the VOC-containing stream with the catalyst serves to disfinauish catalystic
incineration systems. Both fixed-bed and fluid-bed systems are used.

Fixed-bed calalytic incinerators may use a monolith catalyst or a packed-bed catatyst (EPA, 1996a):
Monalith Catalyst Incinerators - The most widespread method of contacting the VOC-containing stream

with the catalyst is the catalyst monolith. In this scheme the catalyst is a porous solid block containing
paratlel, non-intersecting channels aligned in the direction of the gas flow. Monoliths offerthe advantages
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of minimatl attrition due to thermal expansion/contraction-during startup/shutdown and low overall
pressure drop.

Packed-Bed Catalytic Incinerators - A second confacting scheme is a simple packed-bed in which
catalyst particles are supported either in a tube or in shaliow trays through which the gases pass. This
scheme is not in widespread use due to its inherently high pressure drop, compared to a monolith, and
the breaking- of catalyst particles due to thermal expansion when the confined catalyst bed is
heated/cooled during startup/shutdown. However, the tray type arrangement of a packed-bed scheme,
where the catalyst is pellelized, is used by several industries (e.g., heat-sel web-offset printing).
Pelletized catalystis advantageous where large amounis of such contaminants as phosphorous or silicon
compounds are present.

Fluid-bed catalytic incinerators have the advantage of very high mass transfer rates, although the overall
pressure drop is somewhat higher than for a monclith, An additional advantage of fluid-beds is a high bed-
side heat transfer as compared to a normal gas heat transfer coefficient. This higher heat transfer rate to heat
transfer tubes immersed in the bed allows higher heat release rates per unit volume of gas processed and,

therefore, may allow waste gas with higher heating values to be processed without exceeding maximum
permissible temperatures in the catalyst bed. In these reactors the gas phase temperature rise from gas inlet
to gas oullet is low, depending on the extent of heat transfer through imbedded heat lransfer surfaces. The
catalyst temperatures depend on the rate of reaction occurring at the catalyst surface and the rate of heat
exchange between the catalyst and imbedded heat transfer surfaces.

As a generatl rule, fluid-bed systems are more tolerant of PM in the gas stream than either fixed-bed or
monolithic catalysts. This is due to the constant abrasion of the fluidized catalyst pellets, which helps remove
PM from the exterior of the catalysts in a continuous manner. A disadvantage of a fluid-bed is the gradual loss
of catalyst by aftrition. However, attrition-resistant catalysts have been developed to overcome this
disadvantage.

Advantages:

Advantages of catalytic incinerators over other types of incinerators include {AWMA, 1992; Cooper and
Alley, 1994}

Lower fuel requirements;

Lower operating temperatures;
Little or no insulation requirements;
Reduced fire hazards;

Reduced flashback problems; and
Less volumelsize required.

X NN

Disadvantages:
Disadvantages of catalylic incinerators include (AWMA, 1992):

High initial cost;

Catalyst poisoning is possible;

Particulate often must first be removed; and

Spent catalyst that cannot be regenerated may need to be disposed.

e oD

Other Considerations:

Catalytic incinerators offer many advantages. for the appropriate application. However, selection of a
catalytic incinerator should be considered carefully, as the sensitivity of catalytic incinerators to VOC inlet
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stream flow conditions and catalyst deactivation limit their applicability for many industrial processes (EPA,
1992).
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Section ll - Specific Air Contaminant Source Information

NOTE: One copy of this section should be filled out for each air contaminant source covered by this PT! application. See the line by line PT!
instructions for additional information.

1.

Company identification (name for air contaminant source for which you are applying): FISCHER-TROPSCH SYSTEM
List all equipment that are part of this air contaminant source: FISCHER-TROPSCH REACTORS (3) WITH TAILGAS
SENT TO SPONGE OIL COLUMN WITH F-T FRACTIONATOR FIRED HEATER (154 MMBtu/hr) CONTROLLED BY

Air Contaminant Source Installation or Modification Schedule (must be completed regardless of date of installation or

When did/will you begin to install or modify the air contaminant source? {(month/year) SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? (month/year) THIRD QUARTER 2011 OR after

2.
COMMON SCR UNIT
3.
modification):
issuance of PTI
4.

Emissions Information: The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions
may be found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need
further assistance, contact your Ohic EPA permit representative.

» if total potential emissions of HAPs or any Air Toxic is greater than 1 ton/yr, fill in the table for that (those)
poliutant(s). For all other pollutants, if “Emissions before controls (max), Ib/hr” multiplied by 24 hours/day is
greater than 10 Ib/day, fitl in the table for that pollutant.

+ I you have no add-on control equipment, “Emissions before controls= will be the same as “Actual emissions”

* Annual emissions should be based on operating 8760 hr/yr unless you are requesting operating restrictions to limit
emissions in line # 8 or have described inherent limitations below.

= If you use units other than Ib/hr or ton/yr, specify the units used (e.g., gr/dscf, Ib/ton charged, Ib/MMBtu, ton/12-
months).

* Requested Allowable (ton/yr) is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01 and

OAC rule 3745-77-01.

Poliutant Emissions Actual Actual Requested Requested
before emissicns emissions Allowable Allowable
controls (max) (Ebfhr) {tonlyear) {Ib/hr) (tonlyear)
(Ib/hr)
Particulate emissions (PE} 7
{formerly particulate matter, PM} 47, 4.7 20.7 4.7 20.
PM,, (PM < 10 microns in 4.7 47 20.7 47 20.7
diameter) ’
Sulfur dioxide {SO,) 0.4 0.4 1.6 0.4 1.6
Nitrogen oxides {NO,) 140 16.8 73.6 16.8 73.6
Carbon monoxide (CO) 51.9 51.8 227.3 51.9 227.3
Organic compounds (OC) 34 3.4 14.9 34 14.9
Volatile organic compounds
(voC) 3.4 3.4 14.9 3.4 14.9
Total HAPs 1.2 1.2 5.1 1.2 5.1
Highest single HAP: {(hexane) 1.1 1.1 4.9 1.1 4.9
Air Toxics {see instructions):
OChio EPA, Division of Air Pollution Control Page 1 Revision 1, July 2008 Section il
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Section Il - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how all process variables and emission factors were selected.
Note the emissions factor(s) employed and document the origin. Exampie: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS; efc.

5. Does this air contaminant source employ emissions control equipment?
K Yes - fill out the applicable information below.
O No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = SO,
Nitrogen oxides = NOx; Carbon monoxide = CO

O Cyclone/Multiclone

Manufacturer: Year installed:
What do you call this control equipment:
Poliutant(s) controlled: [J PE O oC O SO, O NOx 0 CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): Basis for efficiency:
Type: O Cyclone [ Multiclone J Rotoclone [ Other
O This is the only control equipment on this air contaminant source

If no, this control equipmentis: O Primary 0 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s) controlled: [1 PE O oC [ SG, iJ NOx O Co O Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:

Pressure type: [ Negative pressure  [] Positive pressure

Fabric cleaning mechanism: [J Reverse air O Puise jet 1 Shaker [J Other
O Lime-injection or fabric coating agent used: Type: Feed rate:

3 This is the only control equipment on this air contaminant source

If no, this control equipment is: ] Primary O Secondary [0 Paraliel
List any other air contaminant sources that are also vented to this control equipment:

O Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: {J PE [] OC 0 S0, [0 NOx O Co O Other

Estimated capture efficiency (%) Basis for efficiency:

Design control efficiency {%): Basis for efficiency:

Type: O Spray chamber O Packed bed O Impingement I Venturi [J Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:

Scrubbing liquid flow rate (gal/min):
Is scrubber liquid recirculated? [ Yes [0 No

Water supply pressure {psig): NOTE: This item for spray chambers only.
O This is the only control equipment on this air contaminant source
if no, this control equipment is: [ Primary B Secondary [ Parallel

List any other air contaminant sources that are also vented to this contro! equipment:

O Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s} controlied: 3 PE ~ 0 OC 00 50, O NOx O CO O Other

Ohio EPA, Division of Air Pollution Control Page 2 Section I
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Section Ul - Specific Air Contaminant Source Information

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [0 Plate-wire O Flat-plate [0 Tubular [J Wet [ Other
Number of operating fields:

[0 This is the only control equipment on this air contaminant source
If no, this control equipmentis: [J Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment;

O Concentrator

Manufacturer: Year installed:
What do you call this control equipment:
Pallutant(s) controlled: 3 PE O oC O SO, ONOx 0O CO [J Other
Estimated capture efficiency (%): Basis for efficiency:
Design regeneration cycle time (minutes):

-Minimum desorption air stream temperature (°F):

Rotational rate (revolutions/hour):

[ This is the only control equipment on this air contaminant source
If no, this control equipmentis: [J Primary [0 Secondary [0 Parallel

List any other air contaminant sources that are alsc vented to this control equipment:

0 Catalytic Incinerator
Manufacturer:  Year installed:
What do you call this control equipment:
Pollutani(s) controlled: [ PE 0 ocC O SO, O NOx O CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%):  Basis for efficiency:
Minimum inlet gas temperature (°F):
Combustion chamber residence time (seconds):
Minimum temperature difference (°F) across catalyst during air contaminant source operation:
O This is the only control equipment on this air contaminant source
If no, this control equipmentis: J Primary [ Secondary [1 Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE g oC 3 so, ONOx [OCO [7 Other
Estimated capture efficiency (%) Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum operating temperature (°F) and location: {(See line by line instructions.)
Combustion chamber residence time (seconds):
O This is the only controf equipment on this air contaminant source
If no, this control equipment is: [J Primary 0 Secondary [1 Parallel
List any other air contaminant sources that are also vented to this controt equiprment:

O Flare

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE 0 oc O so, ONOx [Oco O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed [0 Elevated (open)

Ignition device: [ Electric arc [1 Pilot flame

Flame presence sensor: (0 Yes 0 No

Ohio EPA, Division of Air Pollution Control Page 3 Section |l
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Section Il - Specific Air Contaminant Source Information

O This is the only control equipment on this air contaminant source
If no, this control equipment is: O Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment;

i1 Condenser
Manufacturer: Year installed:
What do you cali this control equipment:
Pollutant(s) controlled: [J PE O oC O SO, [0 NOx o CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design controf efficiency {%): Basis for efficiency:

Type: O Indirect contact [] Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation:
Coolant type:
Design coolant temperature {°F): Minimum Maximum
Design coclant flow rate (gpm):
O This is the only control equipment on this air contaminant source

If no, this control equipmentis: [ Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment;

[0 Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: 3 PE ] ocC a SO, B NOx O Cco 3 Other
Estimated capture efficiency {(%): Basis for efficiency:
Design control efficiency {%): Basis for efficiency:
Type: O On-site regenerative [ Disposable
Maximum design outiet organic compound concentration {ppmv):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary (1 Secondary [] Paralle!
List any other air contaminant sources that are also vented to this control equipment:

O Dry Scrubber
Manufacturer: Year installed:
What do you calf this control equipment:
Pollutant(s) controlled: [J PE 0 oC [ S0, O NOx 0O COo O Other

Estimated capture efficiency (%}: Basis for efficiency:

Design conirol efficiency (%): Basis for efficiency:

Reagent(s) used: Type: Injection rate(s):

Operating pressure drop range (inches of water): Minimum: Maximum:

O This is the only control equipment on this air contaminant source
If no, this control equipment is: [J Primary O Secondary [1 Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: O Paper O Fiberglass [J Water curtain {1 Other
Design control efficiency {%): Basis for efficiency:

[ Other, describe ULTRA LOW NOx BURNERS + SELECTIVE CATALYTIC REDUCTION
Manufacturer: NOT YET SELECTED Year installed: 208
What do you call this control equipment: ULTRA LOW NOx BURNERS + SELECTIVE CATALYTIC REDUCTION
Pollutant(s) controlled: [ PE O ocC O SO, NOx O Co O Other

Estimated capture efficiency (%): 100 Basis for efficiency; ENGINEERING DESIGN
Design contro! efficiency (%): >88 Basis for efficiency: EPA
Ohio EPA, Division of Air Poilution Control Page 4 Section H

FT SYSTEM PTI application Section 2.doc 6D-4
D —



Section Il - Specific Air Contaminant Source Information

C1 This is the only control equipment on this air contaminant source

if no, this control equipment is: Primary

O Secondary L[] Paraiflel

List any other air contaminant sources that are also vented to this control equipment:

6. Attach a Process or Activity Fiow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one another. See the line by line PTI instructions for additional

information.

7. Emissions egress point(s) information: PTIs which allow total emissions in excess of the thresholds listed below will be
subject to an air quality modeling analysis. This analysis s to assure that the impact from the requested project will not
exceed Ohio=s Acceptable Incremental Impacts for criteria poltutants and/or Maximum Allowable Ground Level

Concentrations (MAGLC) for air toxics. Permit requests that would have unacce

proposed. See the line by line PTI instructions for additional information.

ptable impacts can not be approved as

Complete the tables below if the requested allowable annual emission rate for this PT] exceeds any of the following:

Particulate Matter (PM10): 10 tons per year
Sulfur Dioxide (S02): 25 tons per year
Nitrogen Oxides (NOx): 25 tons per year
Carbon Monoxide (CO): 100 tons per year
Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental

Industrial Hygienists (ACGIH) has established a Threshold Limit Value (TLV).

Complete Table 7-A below for each stack emissions egress point. An egress point is a point at which emissions from an
air contaminant source are released into the ambient (outside) air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information
Company Name or ID for the Type Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack ; Code* | and Dimensions Point Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; etc.) (in){examples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 Ground {ft) Capacity | (ACFM) Property
inches; etc.) (F) Line (ft)
FISCHER-TROPSCH A ROUND 3.28 FT 75 700 36,000 700
SYSTEM
*Type codes for stack egress points:
A vertical stack (unobstructed): There are no obstructions to upward flow in or on the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air flow in a vertical direction.
C. non-verticat stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Ohio EPA, Division of Air Pollution Control
FT SYSTEM PTI application Section 2.doc
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Section |l - Specific Air Contaminant Source Information

Table 7-B, Fugitive Egress Point Information

Company ID for the Type Egress Point Description (examples: garage door, 12 X Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
{examples; Garage Point the Temp.
Door B, Building C; Height from | Property (F)
Roof Monitor; etc.) the Ground | Line {(ft)

(ft)
NA

*Type codes for fugitive egress point:

D. door or window
E. other opening in the building without a duct
F. no stack and no building enclosing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or ID for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information.

Table 7-C, Egress Point Additional Information (Add rows as necessary)

Company ID or Name for the Egress Point Building Height (ft) Building Width (ft) | Building
Length (ft)
FISCHER-TROPSCH SYSTEM 328 (Gasifier) 120 (Gasifier) 1,400 (6 Gasifiers)
8. Request for Federaily Enforceable Limits

As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

O yes
no
3 not sure - please contact me if this affects me

if yes, why are you requesting federally enforceable limits? Check all that apply.

to avoid being a major source (see OAC rule 3745-77-01)

to avoid being a major MACT source {see OAC rule 3745-31-01)

to avoid being a major modification (see OAC rule 3745-31 -01)

to avoid being a major stationary source (sée OAC rule 3745-31-01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

~o o0 T
oooOooO

If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis (for each pollutant) and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked c., please attach a
net emission change analysis to this application,

Ohio EPA, Division of Air Pollution Control Page 6 Revision 1, July 2008 Section Il
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Section il - Specific Air Contaminant Source Information

9. If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating

compliance, comptete the following table. This does not include continuous parametric monitoring systems.

Company ID for
Egress Point

Type of Monitor

Applicable performance
specification (40 CFR 60,
Appendix B)

Pollutant(s} Monitored

FISCHER-
TROPSCH
SYSTEM

NONE (ANALYTICAL TESTING

OF FUEL GAS)

NONE {162 ppmv [3-hr avg.],
60 ppmv [daily avg], H:S IN
FUEL GAS

H2S IN FUEL GAS

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance
with OAC rule 3745-31-03 or OAC rule 3745-31-057

[ yes - Note: notification requirements in rules cited above must be followed.

K no

11. The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air contaminant

source. At least one complete EAC form must be submitted for each air contaminant source for the application to be

considered complete. Refer to the list attached to the PTI instructions.

Ohio EPA, Division of Air Pollution Control
FT SYSTEM PTI application Section 2.doc
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EVID:

FOR OHIO EPA USE
FACILITY ID:

PTHE:

EMISSIONS ACTIVITY CATEGORY FORM

FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other reguiations which apply
to this emissions unit which are not included in this list '

1. Reason this form is being submitted (check one)

New Permit

[} Renewal or Modification of Air Permit Number(s) (e.g. BOO1)

2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than

maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated

{(Indicate units if other than mmBiu/hr)

Maximum
{Indicate units if other than mmBtu/hr)

Normal
(Indicale units if other than mmBiu/hr)

154.0

154.0

154.0

4, Output Capacity:

Rated
(ib steam/hr)

Maximum
(ib steamshr)

Normal
(ib steam/hr)

X Not applicable - operation does not produce steam.

5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: %

6. Type of Draft (check one):

[ ] Natural [ ] Induced Forced

7. Type of combustion monitoring (check one):

[] Fuel/Air Ratio

[ ] Oxygen [] None

B Other (describe) TO BE DETERMINED

EPA FORM 3101 — REV2005

Page 1
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8. Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min. Heat Max. % | Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
{Btu/unit)
Coal [] Primary
[] Backup tons Ibs lbs
No. 2 Fuel Qil L1 Primary
{1 Backup gal gal gal
No. 6 Fuel Qil [ ! Primary
[] Backup gal gal gal
Other** Qil [ ] Primary
] Backup gal gal gal
Natural Gas [ Primary | 950 % 1| 0.05 1,400 MMSCF | 162,000 SCF | 222,000 SCF
X Backup ‘
Wood [} Primary
[ ] Backup tons Ibs Ibs
LPG [ ] Primary
[] Backup gal gal gal
Other** Primary | 487.5 NIL G.001 2,800 MMSCHF 316,000 SCF 433,000 SCF
[ Backup
Other** [1 Primary
7] Backup
* Please identify all combinations of fuels that are co-fired:
** Identify other fuel(s): TAILGAS
Coal-Fired Units
9. Type of Coal Firing (check one):
[ 1Pulverized-Wet Bottom [_| Hand-Fired [ |Chain Grate  [] Traveling Grate
[ ] Pulverized-Dry Bottom [_] Cyclones [ Spreader Stoker| ] Fluidized Bed
[] Underfeed Stoker [] Other (describe)
10.  Flyash Reinjection:
[ ] Yes [INo
11.  Overfire Air:
[ ] Yes [ 1 No
Oil-Fired Units
12.  Qil Preheater:
[] Yes - indicate Temperature deg. F
1 No
6D-9
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Section il - Specific Air Contaminant Source Information

NOTE: One copy of this section should be filled out for each air contaminant source covered by this PTI application. See the line by line PT!
instructions for additional information.

1.

Company identification {name for air contaminant source for which you are applyingy. PRODUCT UPGRADE SYSTEM
List all equipment that are part of this air contaminant source: HYDROCRACKER/PRODUCT FRACTIONATOR WITH
PRODUCTION FRACTIONATION FEED HEATER (24 MMBtu/hr), HYDROCRACKER FEED OIL HEATER (21
MMBtu/hr), HYDROCRACKER FEED HYDROGEN HEATER (20 MMBtu/hr), CONTROLLED BY COMMON SCR DEVICE

Air Contaminant Source Installation or Modification Schedule {(must be completed regardless of date of installation or

When did/wilt you begin to install or modify the air contaminant source? (month/year) SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? {monthfyear} THIRD QUARTER 2011 OR after

2.
3
modification):
issuance of PTI
4.

Emissions Information: The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions
may be found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need
further assistance, contact your Ohio EPA permit representative.

« | total potential emissions of HAPs or any Air Toxic is greater than 1 tonfyr, fill in the table for that (those)
pollutant(s). For all other pollutants, if “Emissions before controls (max), Ib/hr” multiptied by 24 hours/day is
greater than 10 Ib/day, fill in the table for that pollutant.

¢ |f you have no add-on contro! equipment, “"Emissions before controls= will be the same as “Actual emissions”

+ Annuat emissions should be based on operating 8760 hr/yr unless you are requesting operating restrictions to limit
emissions in line # 8 or have described inherent limitations below.

» |f you use units other than Ib/hr or tonfyr, specify the units used (e.g., gr/dscf, |bfton charged, |b/MMBtu, tan/12-
months).

» Requested Allowable (lonfyr) is often equivalent to Potenttal to Emit (PTE) as defined in OAC rule 3745-31-01 and

OAC rule 3745-77-01.

Pollutant Emissions Actual Actual Requested Requested
before emissions emissions Allowable Allowable
controls (max}) {Ib/hr) {tonfyear) (Ib/hir) {ton/year)
{Ib/hr)
Particulate emissions (PE)
(formerly particulate matter, PM) 4.7 47 20.7 47 20.7
P'M‘m (PM <10 microns in 4.7 4.7 20.7 47 20.7
diameter)
Sulfur dioxide (SO;) 0.4 0.4 1.6 0.4 1.6
Nitrogen oxides (NO,) 140 16.8 73.8 16.8 736
Carbon monoxide (CO) 51.9 51.9 227.3 51.9 227.3
Organic compounds (OC) 3.4 3.4 14.9 3.4 14.9
Volatile organic compounds
(VOC) 3.4 34 14.9 3.4 14.9
Total HAPs 1.2 1.2 5.1 1.2 5.1
Highest single HAP: (hexane) 1.1 11 49 A 4.8
Air Toxics (see instructions):
Ohio EPA, Division of Air Pollution Control Page 1 Revision 1, July 2008 Section 1
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Section Ul - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how alf process variables and emission factors were selected.
Note the emissions factor(s) employed and document the origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS; etc.

5, Does this air contaminant source employ emissions control equipment?
B Yes - fill out the applicable information below.
A No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Suifur dioxide = SO,
Nitrogen oxides = NOx; Carbon monoxide = CO

O Cyclone/Muiticlone

Manufacturer: Year instailed:
What do you call this control equipment:
Pallutant(s) confrolled: [0 PE 0 oc O SO, O NOx 8 Co [1 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Cyclone O Multiclone [ Rotoclone [J Other
O This is the only control equipment on this air contaminant source

If no, this control equipmentis: [T Primary O Secondary [1 Parallel

List any other air contaminant sources that are also vented to this control equipment:

0 Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pallutant(s) controlled: [ PE O oC d S0, O NOx O co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:
Pressure type: ] Negative pressure [ Positive pressure
Fabric cleaning mechanism: [1 Reverse air {7 Pulse jet [0 Shaker [J Other
3 Lime injection or fabric coating agent used: Type: Feed rate:
O This is the only control equipment on this air contaminant source
if no, this control equipment is: - 0 Primary 3 Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s} controlled: [J PE O OocC 0 SO, O NOx O co 0O Other
Estimated capture efficiency (%): Basis for efficiency:
Design confrol efficiency (%): Basis for efficiency:
Type: [J Spray chamber [] Packed bed [J Impingement O Venturi [J Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:
Scrubbing liquid flow rate (gal/min):
Is scrubber liquid recircutated? [J Yes O No
Water supply pressure {psig): NOTE: This item for spray chambers only.
[ This is the only control equipment on this air contaminant source
If no, this control equipmentis: [0 Primary {1 Secondary [J Paralle
List any other air contaminant sources that are also vented to this control equipment;

[1 Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s} controlled: O PE O OC O SO, 1 NOx a co O Cther

Ohio EPA, Division of Air Pollution Control Page 2 Section Il
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Section Il - Specific Air Contaminant Source Information
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Type: [J Plate-wire [ Flat-plate [0 Tubular OO Wet [ Other
Number of operating fields:

1 This is the only control equipment on this air contaminant source
If no, this control equipment is: [J Primary O Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Concentrator
Manufacturer: Year installed:

What do you call this control equipment:
Pollutant(s) controlled: [ PE O ocC O SO, O NOx O co
Estimated capture efficiency (%): Basis for efficiency:

Design regeneration cycle time (minutes):

Minimum desorption air stream temperature (°F):

Rotational rate (revolutions/hour):

[ This is the only control equipment on this air contaminant source

If no, this control equipment is: [ Primary [0 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[0 Catalytic Incinerator
Manufacturer:  Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O OC 0 SO, O NOx n co
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%):  Basis for efficiency:
Minimum inlet gas temperature (°F):
Combustion chamber residence time (seconds):

Minimum temperature difference (°F) across catalyst during air contaminant source operation:

O This is the only control equipment on this air contaminant source
If no, this control equipment is: O Primary O Secondary [ Paraillel

List any other air contaminant sources that are aiso vented to this control equipment:

O Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:

What do you call this control equipment:
Pollutant(s) controlled: [ PE 0 ocC 0 80; [O NOx 0O co
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Minimum operating temperature (°F} and location:

Combustion chamber residence time (seconds):
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary O Secondary O Parallel

List any other air contaminant sources that are also vented to this control equipment:

(See line by line instructions.)

[0 Flare
Manufacturer: Year installed:

What do you call this control equipment:
Pollutant(s) controlled: 3 PE 0 oC 0O SO, 8 NOx 0 Cco
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Type: O Enclosed I Elevated {open)
ignition device: [ Electric arc [ Pilot flame
Flame presence sensor: J Yes [ No

Ohio EPA, Division of Air Pollution Control Page 3
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Section Il - Specific Air Contaminant Source Information

[ This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: O PE 0 ocC 1 SG, 3 NOx [ Cco [ Other
Estimated capture efficiency (%): Basis for efficiency:
BPesign control efficiency (%): Basis for efficiency:

Type: O Indirect contact 3 Direct cordact

Maximum exhaust gas temperature {°F) during air contaminant source operation:
Coclant type:
Design coolant temperature (°F). Minimum Maximum
Design coolant flow rate (gpm}:
O This is the only control equipment on this air contaminant source

If no, this control equipmentis: [ Primary 0 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

1 Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controfled: O PE O ocC O SO, O NOx O CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [ On-site regenerative [J Disposable
Maximum design outlet organic compound concentration (ppmv):
Carbon replacement frequency or regeneration cycle time {specify units):
Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
O This is the only control equipment on this air contaminant source
If no, this control equipment is: O Primary O Secondary [0 Parallel
List any other air contaminant sources that are also vented to this control equipment:

[0 Dry Scrubber
Manufacturer: Year installed:
What do you call this control egquipment:
Follutant(s) controlled: O PE 0 oC 0 S0, O NOx O Cco O Other

Estimated capture efficiency {%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Reagent(s) used: Type: injection rate(s):

Operating pressure drop range (inches of water): Minimum: Maximum:

{0 This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Paint booth fiiter
Type: O Paper O Fiberglass O3 Water curtain O Other
Design control efficiency {%); Basis for efficiency:

Other, describe ULTRA LOW NOx BURNERS + SELECTIVE CATALYTIC REDUCTION
Manufacturer: NOT YET SELECTED Year installed: 2008
What do you call this contro! equipment: ULTRA LOW NOx BURNERS + SELECTIVE CATALYTIC REDUCTION
Poitutant(s) controlled: O PE [ OC O SO, B NOx O Co O Other

Estimated capture efficiency (%): 100 Basis for efficiency: ENGINEERING DESIGN
Design control efficiency (%): >88 Basis for efficiency: EPA
OChio EPA, Division of Air Pollution Control Page 4 Section I

PROD UPGRADE SYSTEM PTI application Section 2.doc 6D-13



Section Il - Specific Air Contaminant Source Information

O This is the only control equipment on this air contaminant source

If no, this control equipment is: Primary

O Secondary O Paralle

List any other air contaminant sources that are also vented to this control equipment:

6. Atftach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one another. See the line by line PTl instructions for additional

information.

7. Emissions egress point(s} information: PTls which afow total emissions in excess of the thresholds listed below will be
subject to an air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Ohio=s Acceptable Incremental Impacts for criteria pollutants andfor Maximum Allowable Ground Level
Concentrations (MAGLC) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PTI instructions for additional inforrmation.

Complete the tables below if the requested allowable annual emission rate for this PT! exceeds any of the following:

Particulate Matter (PM10): 10 tons per year
Suifur Dioxide (SO2): 25 tons per year
Nitrogen Oxides (NOx): 25 tons per year
Carbon Monoxide (CO}): 100 fons per year
Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental

Industrial Hygienists (ACGIH) has established a Threshold Limit Value (TLV).

Complete Table 7-A below for each stack emissions egress point. An egress point is a point at which emissions from an
air contaminant source are released into the ambient (outside) air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information
Company Name or ID for the Type | Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack | Code* | and Dimensions Peint Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; etc.) (in){(examples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 Ground (ft) Capacity | (ACFM) Property
inches; etc.) {F) Line (ft}
PRODUCT UPGRADE
SYSTEM A ROUND 3.28 FT 75 700 36,000 700
*Type codes for stack egress points:
A, vertical stack {unobstructed): There are no obstructions to upward flow in or on the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air flow in a vertical direction.
C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

OChio EPA, Division of Air Pollution Control
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Section Il - Specific Air Confaminant Scurce Information

Table 7-B, Fugitive Egress Point Information
Company ID for the Type Egress Point Description (examples: garage door, 12 X | Fugifive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
{examples; Garage Point the Temp.
Door B, Building C; Height from { Property {F)
Roof Monitor; etc.} the Ground | Line (ft}
(ft}
NA
*Type codes for fugitive egress point:

D. door or window

E. other opening in the building without a duct

F. no stack and no building enclosing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or ID for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information.

Table 7-C, Egress Point Additional Information (Add rows as necessary)

Company ID or Name for the Egress Point

Building Height (ft) Building Width (ft} | Building

Length (ft)

PRODUCT UPGRADE SYSTEM

328 (Gasifier) 120 (Gasifier) 1,400 (6 Gasifiers)

8. Request for Federally Enforceable Limits

Ohio EPA, Division of Air Pollution Control
PROD UPGRADE SYSTEM PTI application Section 2.doc

As part of this permit application, do you wish fo propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

O ves
K no
O not sure - please contact me if this affects me

If yes, why are you requesting federally enforceable limits? Check all that apply.

to avoid being a major source (see OAC rule 3745-77-01)

to avoid being a major MACT source (see OAC rule 3745-31-01)

to avoid being a major modification (see OAC rule 3745-31-01)

to avoid being a major stationary source (see OAC rule 3745-31-01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

O a0 T
OoOooon

If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis (for each pollutant) and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked c., please attach a
net emission change analysis to this application.

Section [l
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Section ll - Specific Air Contaminant Source Information

9. If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the following table. This does not include continuous parametric monitoring systems.

Company ID for Type of Monitor Applicable performance Pollutant(s) Monitored
Egress Point specification (40 CFR 60,

Appendix B)
PRODUCT NONE (ANALYTICAL TESTING | NONE (162 ppmv [3-hr avg], | H.S IN FUEL GAS
UPGRADE OF FUEL GAS) 60 ppmv [daily avg], H2S IN
SYSTEM FUEL GAS

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance
with OAC rule 3745-31-03 or OAC rule 3745-31-057

O yes - Note: notification requirements in rules cited above must be followed.

& no

11. The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air contaminant
source. At least one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete, Refer to the list attached to the PTI instructions.

Ohio EPA, Division of Air Pollution Control
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FOR OHIO EPA USE
FACILITY 1D:

EU ID: PTI#:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
to this emissions unit which are not included in this list
1. Reason this form is being submitted (check one)

New Permit [ ] Renewal or Modification of Air Permit Number(s) (e.g. B001)
2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
{Indicate units if other than mmBlu/hr) {Indicate units if other than mmBtu/hr) (Indicate units if other than mmBtu/hr)

24.0 24.0 24.0

4, Qutput Capacity:

Rated Maximum Normai
(ib steam/hr) {ib steam/hr) (b steam/hr)

Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Draft (check one):
[] Natural [ ] induced Forced

7. Type of combustion monitoring (check one):
[]FuelAir Ratio [ ] Oxygen [ ] None
DX Other (describe) TO BE DETERMINED

EPA FORM 3101 — REV2005 Page 1 6D-17



8. Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min. Heat Max. % | Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
(Btu/unit)

Coal [1 Primary

[] Backup tons Ibs Ibs
No. 2 Fuel Oil L] Primary

{ 1 Backup gal gal gal
No. 6 Fuel Qil [] Primary

"] Backup gal gal gal
Other** Qil [] Primary

[T Backup gal gal gal
Natural Gas [ ] Primary | 950 | 0.05 220 MMSCF 25,300 SCF 35,000 SCF

X Backup ;
Wood [1 Primary

[1 Backup tons ibs lbs
LPG [ Primary ;

[ '] Backup e gal gal gal
Other** Primary | 487.5 NIt 0.001 430 MMSCF 49,200 SCF 67,400 SCF

[ 1 Backup
Other** O] Primary

[} Backup

* Please identify all combinations of fuels that are co-fired:

** |dentify other fuel(s): TAILGAS

Coal-Fired Units
9. Type of Coal Firing (check one):

[ ] Pulverized-Wet Bottom [_] Hand-Fired [ | Chain Grate  [[] Traveling Grate
[ | Pulverized-Dry Bottom [ ] Cyclones [_] Spreader Stoker{_] Fluidized Bed
[] Underfeed Stoker [] Other (describe)

10.  Flyash Reinjection:

[ ] Yes [ ]No
11.  Overfire Air:

[ ] Yes [ 1 No

Qil-Fired Units

12.  Oil Preheater:

[ ] Yes - Indicate Temperature deg. F

[J No
EPA FORM 3101 — REV2005 Page 2
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FOR CHIO EPA USE
FACILITY ID:

EUID:__ PTI#

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal requlations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
to this emissions unit which are not included in this list
1. Reason this form is being submitted (check one)

X New Permit [_] Renewal or Modification of Air Permit Number(s) (e.g. BO01)
2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
{indicate units if other than mmBtu/hr) {Indicate units if other than mmBiuhr) {Indicate units if other than mmBtu/hr)

21.0 21.0 21.0

4, Output Capacity:

Rated Maximum Normal
{ib steam/hr) (b steam/hr) (‘b stearn/hr)

X Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for-

Process: 100 %
Space Heat: %

6. Type of Draft (check one):
[T Natural [ ] Induced Forced

7. Type of combustion monitoring (check one):
[ ] Fuel/Air Ratio  [] Oxygen [ ] None
Other (describe) TO BE DETERMINED
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8. Type of Fuel Fired (complete all that apply):

Fuel* - Fired as... Min. Heat Max. % [ Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Suifur Fuel Use Fuel Use Fuel Use
(Btu/unit)
Coal [] Primary
{71 Backup tons Ibs Ibs
No. 2 Fuel Oil [ Primary
(] Backup gal gal gal
No. 6 Fuel Oil [_] Primary
] Backup gal gal gal
Other*™ Oil [] Primary
[] Backup gal gal gal
Natural Gas [] Primary | 950 195 MMSCF 22,100 SCF 30,300 SCF
X Backup
Wood [] Primary
[} Backup tons Ibs tbs
LPG [T] Primary
[} Backup iy gal gal gai
Other* X Primary | 487.5 NIL 0.001 380 MMSCF 43,000 SCF 59,000 SCF
4 Backup
Other** [ Primary
] Backup

* Please identify all combinations of fuels that are co-fired:

** Identify other fuel(s): TAILGAS

Coal-Fired Units
9. Type of Coal Firing (check one):

[_] Pulverized-Wet Bottom [_] Hand-Fired [ | Chain Grate [ ] Traveling Grate
[ Pulverized-Dry Bottom [ ] Cyclones (] Spreader Stoker[ ] Fluidized Bed
(] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:

[ ] Yes [ ]1No
11.  Overfire Air:
[ ] Yes [ INo
Oil-Fired Units
12.  Oil Preheater:
[] Yes - Indicate Temperature deg. F

[] No
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FOR OHIO EPA USE
FACILITY 1D:

EU ID: PTI #:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is fo be completed for each fuel burning operation. State/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
fo this emissions unit which are not included in this list
1. Reason this form is being submitted (check one)

New Permit [] Renewal or Modification of Air Permit Number(s) (e.g. BO01)
2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
(Indicate units if other than mmBiu/hr) {indicate units if other than mmBlushr) -(Indicate units if other than mmBiu/hr)

20.0 20.0 20.0

4, Output Capacity:

Rated Maximum Normal
(b steam/hr} (b steam/fir) {Ib steamn/r}

Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: %

6. Type of Draft (check one):
[ ] Natural [] Induced [X] Forced
7. Type of combustion monitoring (check one):

[ ] Fuel/AirRatio [_] Oxygen [ ] None
Other (describe) TO BE DETERMINED
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8. Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min. Heat Max. % | Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
{Btufunit)

Coal (] Primary

[] Backup tons lbs Ibs
No. 2 Fuel Oil L] Primary

[1 Backup gal gal gal
No. 6 Fuel Oil [] Primary

[} Backup gal gal gal
Other* Oil [ ] Primary

[1 Backup gal gal gal
Natural Gas [ Primary | 950 185 MMSCF | 21,000 SCF 29,000 SCF

B Backup
Wood L] Primary

{ 1 Backup tons Ibs Ibs
LPG [ Primary .

[_] Backup i _ gal gal gal
Other** X Primary | 487.5 NIL 0.001 360 MMSCF 41,000 SCF 56,200 SCF

[_1 Backup
Other** 1 Primary

[] Backup

* Please identify all combinations of fuels that are co-fired:

** |dentify other fuel(s): TAILGAS

Coal-Fired Units
9. Type of Coal Firing (check one):

[_] Pulverized-Wet Bottom [_] Hand-Fired [ | Chain Grate [ ] Traveling Grate
[ ] Pulverized-Dry Bottom [ ] Cyclones [] Spreader Stoker| ] Fluidized Bed
] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:

[ ] Yes [ INo
11.  Overfire Air:
[ ] Yes [ 1No

Qil-Fired Units
12. Oll Preheater:;

[_] Yes - Indicate Temperature deg. F
[1 No
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Section I - Specific Air Contaminant Source Information

NOTE: One copy of this section should be filfed out for each air contaminant source covered by this PT! application. See the fine by line PT}
instructions for additional information.

1.

Company identification {(name for air contaminant source for which you are applying): FISCHER-TROPSCH CATALYST
ROTARY DRYER

List all equipment that are part of this air contaminant source: ROTARY DRYER WITH NITROGEN HEATER (4
MMBtu/hr) AND HOT OIL HEATER (4 MMBtu/hr)

Air Contaminant Source Installation or Modification Schedule (must be completed regardless of date of installation or

When did/will you begin to install or modify the air contaminant source? {month/year) SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? (month/year) THIRD QUARTER 2011 OR after

2.
3.
modification}:
issuance of PTI
4,

Emissions Information: The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions
may be found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need
further assistance, contact your Ohio EPA permit representative.

If total potential emissions of HAPs or any Air Toxic is greater than 1 ton/yr, fill in the table for that (those)

poliutant(s). For all other pollutants, if “Emissions before controls {max), Ib/hr” multiplied by 24 hours/day is

greater than 10 Ib/day, fill in the table for that pollutant.

* if you have no add-on control equipment, “Emissions before controls= will be the same as "Actual emissions”

* Annual emissions should be based on operating 8760 hr/yr unless you are requesting operating restrictions to limit
emissions in line # 8 or have described inherent limitations below.

» If you use units other than Ib/hr or tonfyr, specify the units used (e.g., gridscf, Ibiton charged, Ib/MMBLu, ton/12-
months).

* Requested Allowable {ton/yr) is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01 and

OAC rule 3745-77-01.

Pollutant Emissions Actual Actual Requested Requested
before emissions emissions Allowable Allowable
controls {max) (Ib/hr) {ton/year) {th/hr) {ton/year)
(Ib/hr)
Particulate emissions (PE)
(formerly particulate matter, PM) 0.18 0.18 0.8 0.18 0.8
PM,, (PM < 10 microns in 0.18 0.18 0.8 0.18 0.8
diameter) ’ ) ’
Sulfur dioxide (SO,) 0.02 0.02 0.08 0.02 0.08
U
Nitrogen oxides (NO,) 2.26 2.26 9.8 2.26 9.8
Carbon monoxide (CO) 1.8 1.8 8.4 1.8 8.4
Organic compounds (OC) 0.12 0.12 0.6 0.12 0.6
Volatile organic compounds
(VOC) 0.12 0.12 0.6 0.12 0.6
Total HAPs 0.04 0.04 0.18 0.04 0.18
Highest single HAP: (hexane) | 0.04 0.04 0.18 0.04 0.18
Air Toxics (see instructions): 0.04 0.04 0.18 .04 0.18

Chio EPA, Division of Air Pallution Control

Provide your calculations as an attachment and explain how all process variablés and emission faciors were seleciad.
Note the emissions factor(s) emploged and document the origin. Exampie: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS: etc. ‘

Page 1 Revision 1, July 2008 Section ||
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Section Il - $pecific Air Contaminant Source Information

5. Does this air contaminant source employ emissions control equipment?

O Yes - fill out the applicable information below.

I No - proceed to item # 6.
Note: Pollutant abbreviations used below: Particulates = PE; Crganic compounds = OC; Sulfur dioxide = S0,

Nifrogen oxides = NOx; Carbon monoxide = CO

3 Cyclone/Multiclone
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O ocC d S0, [ NOx O Co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: 0 Cyclone [ Multiclone [ Rotoclone [ Other
3 This is the only control equipment on this air contaminant source
if no, this control equipmentis: [J Primary 1 Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Poliutant(s) controlled: [ PE 0 oc 0 S0, O NOx 0 co O Gther
Estimated capture efficiency (%): Baslis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:
Pressure type: [0 Negative pressure  [J Positive pressure
Fabric cleaning mechanism: [0 Reverse air [] Pulse jet {3 Shaker [0 Other
0O Lime injection or fabric coating agent used: Type: Feed rate:
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [0 Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [1 PE O oC 0 SO, [0 NOx O co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [ Spray chamber [J Packed bed [J Impingement [J Venturi 3 Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:
Scrubbing liquid flow rate (gal/min):
Is scrubber liquid recirculated? [J Yes O No
Water supply pressure (psig): NOTE: This item for spray chambers only.
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [0 Primary [0 Secondary [ Paralle!
List any other air contaminant sources that are also vented to this control equipment;

[0 Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: [ PE g ocC 1 SO, O NOx O CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%); Basis for efficiency:
Type: O Plate-wire 3 Fiat-plate 3 Tubular [0 Wet [J Other

Ohic EPA, Division of Air Pollution Control Page 2 Section |
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Section Il - Specific Air Contaminant Source Information
Number of operating fields:

O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [J Primary [0 Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

{0 Concentrator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s} controlled: J PE O OC 0O SO, ONOx [ CO [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design regeneration cycle time {minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour):
O This is the only control equipment on this air contaminant source
1f no, this controf equipmentis: [J Primary 0 Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment;

O cCatalytic Incinerator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlied: O PE [ OC 0SO; DONOx [@»cCo O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum inlet gas temperature {°F):
Combustion chamber residence time (seconds):
Minimum temperature difference (°F) across catalyst during air contaminant source operation:
[J This is the only control equipment on this air contaminant source
If no, this control equipment is: [] Primary O3 Secondary [ Parallel
List any other air contaminant sources that are also vented to this contro! equipment:

O Thermal IncineratoriThermal Oxidizer
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: M PE  [J OC {1 SO, O NOx o co O Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%) Basis for efficiency: :
Minimum operating temperature (°F) and location: {See line by line instructions.)

Combustion chamber residence time (seconds):

{d This is the only control equipment on this air contaminant source

If no, this controf equipmentis: [ Primary 0 Secondary (O3 Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Flare
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE {0 OC O SO, 0 NOx g co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed [J Elevated (open)
ignition device: [J Electric arc [ Pilot flame
Flame presence sensor: ] Yes [ No
O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary O Secondary [ Paraliel
List any other air contaminant sources that are also vented to this control equipment;

Ohio EPA, Division of Air Pollution Control Page 3 Section !l
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Section 1l - Specific Air Contaminant Source Information

0@ Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [1 PE g ocC O SO, O NOx O Co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design centrol efficiency (%): Basis for efficiency:

Type: O Indirect contact [ Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation:
Coolant type:
Design coolant temperature (°F): Minimum Maximum
Design coolant flow rate (gpm):
O This is the only control equipment on this air contaminant source

If no, this control equipment is: [J Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[0 Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [3 PE O oC A SO, O NOx O Cco [0 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O On-site regenerative [0 Disposable _
Maximum design outlet organic compound concentration {ppmv):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
O This is the only control equipment on this air contaminant source
if no, this control equipmentis: [ Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Dry Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE O oC O SO, O NOx O CO 0 Other

Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Reagent(s) used: Type: Injection rate(s):

Operating pressure drop range (inches of water): Minimum: Maximum:
O This is the only control equipment on this air contaminant source

If no, this control equipmentis: O Primary O Secondary ([ Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: O Paper O Fiberglass [ Water curtain (O Other
Design control efficiency (%): Basis for efficiency:

O Other, describe
Manufacturer: Year installed:
What do you call this control eguipment:
Pollutant{s) controlled: [J PE O oC O SO, O NOx O co 0O Other

Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

[0 This is the only control equipment on this air contaminant source

If no, this control equipmentis: [ Primary O Secondary [1 Parallel

List any other air contaminant sources that are also vented to this control equipment:

Ohio EPA, Bivision of Air Pollution Control Page 4 Section ll

FT CAT ROT DRYER PTI application Section 2.doc
6D-26



Section Ht - Specific Air Contaminant Source Information

6. Attach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.

The diagram should indicate their relationships to one another. See the line by line PTI instructions for additional
information.

7. Emissions egress point(s) information: PTIs which allow total emissions in excess of the thresholds listed below will be
subject to an-air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Ohio=s Acceptable incremental Impacts for criteria poliutants and/or Maximum Allowable Ground Level
Concentrations (MAGLC) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PTl instructions for additional information.

Complete the tables below if the requested allowable annual emission rate for this PTI exceeds any of the following:

Particulate Matter (PM10): 10 tons per year
Sulfur Dioxide (SO2): 25 tons per year
Nitrogen Oxides (NOx): 25 tons per year
Carbon Monoxide (CO): 100 tons per year

Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental
Industrial Hygienists (ACGIH) has established a Threshoid Limit Value {TLV).

Complete Table 7-A below for each stack emissions egress point.

An egress point is a point at which emissions from an
air contaminant source are released into the ambient {outside) air.

List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information
Company Name or iD for the Type | Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point {examples: Stack Code | and Dimensions Point Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; etc.) * {in)(examples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 - Ground (ft) Capacity | {ACFM) Property
inches; etc.) {F) Line {ft)
FISCHER-TROPSCH CATALYST | A ROUND 10-INCH ID - 75 650 2,200 700
ROTARY DRYER
“Type codes for stack egress points:
A. vertical stack (unobstructed): There are no obstructions to upward flow in or on the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
. orinhibits the air flow in a vertical direction.
C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point information
Company ID for the Type Egress Point Description (examples: garage door, 12 X Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
{examples; Garage Point the Temp.
Door B, Building C; Height from | Property (F)
Roof Monitor; etc.) the Ground | Line (t)
(ft)
NA
*Type codes for fugitive egress point:
Ohio EPA, Division of Air Pallution Control Page 5 Revision 1, July 2008 Section Il
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Section Il - Specific Air Contaminant Source Information

D. door or window
E. other opening in the building without a duct
F. no stack and no building enclosing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or 1D for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information.

Table 7-C, Egress Point Additional Information (Add rows as necessary)
Company ID or Name for the Egress Point Building Height (ft) Building Width {ft} | Building
Length (ft)
FISCHER-TROPSCH CATALYST ROTARY DRYER | 328 (GASIFIER) 120 1,400

8. Request for Federally Enforceable Limits

As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

] yes
X no
[1 not sure - please contact me if this affects me

If yes, why are you requesting federally enforceable timits? Check all that apply.

to avoid being a major source (see OAC rule 3745-77-01)

to avoid being a major MACT source (see OAC rule 3745-31-01)

to avoid being a major modification (see OAC rule 3745-31-01)

to avoid being a major stationary source (see OAC rule 3745-31-01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

000 oW
Dooooo

If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis {for each pollutant) and synthetic
minor strategy to this application. (See iine by line instructions for definition of PTE.} lf you checked c., please attach a
net emission change analysis to this application.

9. If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the following table. This does not include continuous parametric monitoring systems.

Company ID for Type of Monitor Applicable performance Pollutant{s) Monitored
Egress Point specification (40 CFR 69,

Appendix B)
NA

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance
with OAC rule 3745-31-03 or OAC rule 3745-31-057?

O yes - Note: notification requirements in rules cited above must be followed.
X no

11. The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air contaminant
source. At least one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete. Refer to the list attached to the PTI instructions.

Ohio EPA, Division of Air Poliution Control Page 6 Revision 1, July 2008 Section il
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FOR OHIO EPA USE
FACILITY ID:

EU1D: PTI#:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal requlations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
fo this emissions unit which are not included in this list
1. Reason this form is being submitted (check one)

New Permit [ ] Renewal or Modification of Air Permit Number(s) (e.g. B001)
2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
{Indicate units if other than mmBluthr) (indicate unils if other than mmBilu/hr) {Indicate units if other than mmBtu/hr)

4.0 4.0 4.0

4, Output Capacity:

Rated Maximum Normal
{ib steam/hr) (ib steam/hr) (ib steam/hr)

Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Draft (check one):

Natural [ ] Induced [_] Forced

7. Type of combustion monitoring (check one):

[] Fuel/Air Ratio [ ] Oxygen [ ] None
Other (describe) TO BE DETERMINED
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8. Type of Fuel Fired (complete all that apply):

Fuel*

Fired as...

Min. Heat
Content

Max. %
Ash

Max. %
Sulfur

Max. Annual
Fuel Use

Average Hourly

Fuel Use

Maximum Hourly

Fuel Use

{Btu/unit)

Coal ] Primary

{1 Backup

] Primary
[] Backup

[ ] Primary
[] Backup

[_] Primary
] Backup

[ ] Primary
Backup

[] Primary
] Backup

[] Primary
1 Backup

Primary
[ 1 Backup

[ ] Primary
[] Backu p

tons Ibs Ibs

No. 2 Fuel Qil

gal gal

gal

No. 6 Fuel Oil

gal gal gal

Other** Qil

gal gal gal

36.9 MMSCF

Natural Gas 950 0.05 4,211 SCF 4,211 8CF

Wood

tons_ lbs lbs

LPG

gal gal gal

71.9 MMSCF

Other** 487.5 0.001 8,205 SCF 8,205 SCF

Other**

* Please identify all combinations of fuels that are co-fired:

** Identify other fuel(s): TAILGAS OR NATURAL GAS

Coal-Fired Units
9. Type of Coal Firing (check one):

[ ] Pulverized-Wet Bottom [ ] Hand-Fired [l Chain Grate  [] Traveling Grate
[] Pulverized-Dry Bottom [_] Cyclones L] Spreader Stoker[_| Fluidized Bed
[_] Underfeed Stoker [_] Other (describe)

10.  Flyash Reinjection:
[ ] Yes [ ]No
11.  Overfire Air:
[] Yes 1 No
Oil-Fired Units
12.  Oil Preheater:

[ ] Yes - Indicate Temperature

= deg. F
No
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FOR OHIO EPA USE
FACILITY ID:

EUID: PTI#:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
fo this emissions unit which are not included in this list
1. Reason this form is being submitted (check one)

New Permit [ ] Renewal or Modification of Air Permit Number(s) (e.g. BO01)

2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
{Indicate units if other than mmBitu/hr) (indicate units if other than mmBiu/tr) (indicate units if other than mmBtu/hr)

4.0 4.0 4.0

4. Output Capacity:

Rated Maximum Normal
{ib steam/hr) (it steam/hir) (ib steam/hr)

X Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Draft (check one):
Natural [ ] Induced [ ] Forced

7. Type of combustion monitoring (check one):
[ ] Fuel/Air Ratio [ ] Oxygen [ | None
BX] Other (describe) TO BE DETERMINED
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8. Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min, Heat Max. % | Max. % Max. Annuai Average Hourly | Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
(Btu/unit)
Coal [ Primary
[ Backup tons Ibs Ibs
No. 2 Fuel Oil L] Primary
[ ] Backup gal gal gal
No. 6 Fuel Oil [] Primary
[] Backup gal gal gal
Other** Oil [] Primary
] Backup gal gal gal
Natural Gas ] Primary | 950 0.05 36.9 MMSCF 4,211 SCF 4,211 SCF
Backup
Wood [] Primary
[] Backup tons lbs tbs
LPG (1 Primary
[] Backup | gal gal gal
Other* | Primary | 487.5 NIL 0.001 71.9 MMSCF 8,205 SCF 8,205 SCF
[] Backup
Other** ] Primary
[ 1 Backup

* Please identify all combinations of fuels that are co-fired:

** Identify other fuel(s): TAILGAS OR NATURAL GAS

Coal-Fired Units
S. Type of Coal Firing (check one):

[ 1 Pulverized-Wet Bottom [_] Hand-Fired [ ] Chain Grate [ ] Traveling Grate
[ ] Pulverized-Dry Bottom [ ] Cyclones [ Spreader Stoker|[ ] Fluidized Bed
[ ] Underfeed Stoker [] Other (describe)

10.  Flyash Reinjection:

[ ] Yes [ ]No
11. Overfire Air:
[] Yes [ ] No

Oil-Fired Units
12, Oil Preheater:

[ ] Yes - Indicate Temperature deg. F

[ ] No
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Section Il - Specific Air Contaminant Source Information

NOTE: One copy of this section should be filled out for each air contaminant source covered by this PTi application. See the line by line PTI
instructions for additional information. :

Company identification {(name for air contaminant source for which you are applying): HYDROGEN STRIPPING HEATER

List all equipment that are part of this air contaminant source: HYDROGEN STRIPPING HEATER {4 MMBtu/hr)

Air Contaminant Source Installation or Modification Schedule (must be completed regardiess of date of installation or

When did/will you begin to install or modify the air contaminant source? (month/year) SECOND QUARTER 2008

When did/wil! you begin to operate the air contaminant source? (month/year) THIRD QUARTER 2011 OR after

" (4 MMBtu/hr)
2.
3.
modification):
issuance of PTI
4.

Emissions Information: The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions
may be found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need
further assistance, contact your Ohio EPA permit representative.

= If total potential emissions of HAPs or any Air Toxic is greater than 1 tonfyr, fill in the table for that (those)
pollutant(s). For all other pollutants, if “Emissions before controls (max), Ib/hr” multiplied by 24 hours/day is
greater than 10 Ib/day, fill in the table for that pollutant.

* If you have no add-on control equipment, “Emissions before controls= will be the same as “Actual emissions”

* Annual emissions should be based on operating 8760 hr/yr unless you are requesting operating restrictions to limit
emissions in line # 8 or have described inherent limitations below.

* If you use units ather than ib/hr or ton/yr, specify the units used (e.g., gridscf, Ibfton charged, Ib/MMBtu, ton/12-
months).

* Requested Allowable (ton/yr) is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01 and

OAC rule 3745-77-01.

Pollutant Emisslons Actual Actual Requested Requested
before emissions emissions Allowable Allowable
controls {max) (Ibfhr) {ton/year) (ib/hr) (tonfyear)
(Ib/hr)
Particulate emissions {PE)
{formerly particulate matter, PM) 0.09 0.09 0.4 0.09 0.4
P.Mw (PM < 10 microns in 0.09 0.09 0.4 0.09 0.4
diameter)
Sulfur dioxide (SO,) 0.01 0.01 0.04 0.01 0.04
Nitrogen oxides (NOy) 1.13 1.13 4.9 1.13 4.9
Carbon monoxide (CO) 0.9 0.9 42 0.9 4.2
Organic compounds (OC) 0.06 0.06 03 0.06 0.3
Volatile organic compounds
(voC) 0.06 0.06 0.3 0.06 0.3
Total HAPs 0.02 0.02 0.09 0.02 0.08
Highest single HAP: (hexane) 0.02 0.02 0.09 0.02 0.09
Air Toxics (see instructions): 0.02 0.02 0.09 0.02 0.09
Ohio EPA, Division of Air Pollution Control Page 1 Revision 1, July 2008 Section I
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Section |l - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how all process variables and emission factors were selected.
Note the emissions factor(s) employed and document the origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS; etc.

5. Does this air contaminant source employ emissions control equipment?
O Yes -fill out the applicable information below.
No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = SO,
Nitrogen oxides = NOx; Carbon monoxide = CO

O Cyclene/Multiclone

Manufacturer; Year installed:
What do you call this control equipment;
Pollutant(s} controlled: [J PE g ocC 0O SO, O NOx O co (O Cther
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Cyclone O Multiclone [0 Rotoclone [ Other
O This is the only confrol equipment on this air contaminant source

If no, this control equipment is: I Primary 3 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: [ PE J oC 0 SO, O NOx d CO O OCther
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:
Pressure type: [T Negative pressure  [J Positive pressure
Fabric cleaning mechanism: [0 Reverse air [0 Pulse jet [ Shaker 1 Other
O Lime injection or fabric coating agent used: Type: Feed rate:
O This is the only control equipment on this air contaminant source
it no, this control equipment is: 1 Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment;

O Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [T PE 0 oC O S0, 7 NOx O Cco O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Spray chamber [0 Packed bed [0 impingement [1 Venturi [] Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liguid: Minimum: Maximum:
Scrubbing liquid flow rate {gal/min):
Is scrubber liquid recirculated? [0 Yes [ No
Water supply pressure (psig): NOTE: This item for spray chambers only.
[0 This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary J Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

{1 Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [} PE £ ocC O SO, 0 NOx O co O Other

Ohio EPA, Division of Air Pollution Control Page 2 Section Il
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Section |l - Specific Air Contaminant Source Information

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Plate-wire O Flat-plate [J Tubular [1 Wet O Other
Number of operating fields:

[J This is the only control equipment on this air contaminant source
If no, this control equipment is: [J Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this contrel equipment:

[0 Concentrator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE 0o ocC O S0, O NOx O Cco O Other
Estimated capture efficiency (%): Basis for efficiency:
Design regeneration cycle time (minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour):
O This is the only control equipment on this air contaminant source
if no, this control equipmentis: 7 Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

(O Catalytic Incinerator
Manufacturer: Year installed:
What do you calt this control equipment:
Poltutant(s) controlled: [ PE O OcC B 80, 1 NOx 0 CO 1 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum inlet gas temperature (°F):
Combustion chamber residence time {seconds):
Minimum temperature difference {°F) across catalyst during air contaminant source operation:
0 This is the only control equipment on this air contaminant source
If no, this control equipmentis: O Primary [T Secondary [ Parailel
List any other air contaminant sources that are also vented to this controf equipment:

0 Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you call this controt equipment:
Poilutant(s} controlled: ] PE O ocC 1 80, 1 NOx O Co 3O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum operating temperature (°F) and location: (See line by line instructions.)
Combustion chamber residence time (seconds):
1 This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary O Secondary [ Parallel .
List any other air contaminant scurces that are also verted to this control equipment;

O Flare

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: 3 PE O ocC 7 S0, O0ONOx O co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed I Elevated {open)

fgnition device: [ Electric arc £ Pilot flame

Flame presence sensor: [J Yes OO0 No

00 This is the only control equipment on this air contaminant source

Ohio EPA, Division of Air Pollution Control Page 3 Section Il
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Section | - Specific Air Contaminant Source Information

If no, this control equipment is: [ Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment;

1 Condenser
Manufacturer: Year installed:

What do you cail this control equipment:

Pollutant(s}) controlled: [ PE 0 ocC 0 SO, O NOx O co O Other

Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Type: O Indirect contact [ Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation:
Coolant type:
Design coolant temperature (°F): Minimum Maximum
Design coolant flow rate {(gpm):
[ This is the only control equipment on this air contaminant source

if no, this control equipment is; J Primary [0 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

1 Carbon Absorber
Manufacturer: Year installed:

What do you call this control equipment:

Pollutant(s) controlled: [ PE O ocC 0 SG, O NOx O Cco [0 Other

Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Type: O On-site regenerative [J Disposabhle
Maximum design outlet organic compound concentration (ppmv):
Carbon replacement frequency or regeneration cycle time (specify units):

Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
LI This is the only control equipment on this air contaminant source

If no, this control equipment is: 0O Primary O Secondary [ Paralle

List any other air contaminant sources that are aiso vented to this control equipment:

(0 Dry Scrubber
Manufacturer; Year installed:

What do you call this control equipment:
Pollutant(s) controlled: [ PE O ocC O SO, O NOx 0 CO [O Other
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Reagent(s) used: Type: Injection rate(s):

Operating pressure drop range (inches of water): Minimum; Maximum:
L This is the only control equipment on this air contaminant source

If no, this contro! equipment is: O Primary O Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

J Paint booth filter
Type: O Paper [J Fiberglass [T Water curtain [] Other

Design control efficiency (%): Basis for efficiency:

0 Other, describe
Manufacturer: Year installed:

What do you call this control equipment;
Pollutant(s) controlled: [ PE O OoC O SO, O NOx [J Cco O Other
Estimated capture efficiency (%):; Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Ohio EPA, Division of Air Pollution Control Page 4
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Section |l - Specific Air Contaminant Source Information

O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary [0 Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

6. Attach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one another. See the line by line PTI instructions for additional
information.

7. Emissions egress point(s) information: PTls which allow total emissions in excess of the thresholds listed below wiff be
subject to an air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Ohio=s Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable Ground Level
Concentrations (MAGLC) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PTI instructions for additional information.

Complete the tables below if the requested aflowable annual emission rate for this PTI exceeds any of the following:

Particulate Matter (PM10): 10 tons per year
Sulfur Dioxide (SO2): 25 tons per year
Nitrogen Oxides (NOx): 25 tons per year
Carbon Monoxide (CO): 100 tons per year

Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental
Industrial Hygienists (ACGIH) has established a Threshold Limit Vatue (TLV).

Complete Table 7-A below for each stack emissions egress point. An egress point is a point at which emissions from an
air contaminant source are released into the ambient (outside) air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information

Company Name or ID for the Type Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack | Code* | and Dimensions Point Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; etc.) (infexamples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 Ground (ft) Capacity { (ACFM) Property
inches; etc.) {F}) Line {ft)
HYDROGEN STRIPPING A ROUND 10-INCH 1D 75 650 2,200 700
HEATER

*Type codes for stack egress points:

A. vertical stack (unobstructed): There are no obstructions to upward flow in or on the stack such as a rain
cap.

B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air flow in a vertical direction.

C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point Information
Company ID for the Type Egress Point Description (examples: garage door, 12 X Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance fo | Gas
{examples; Garage Point the Temp.
Door B, Building C; Height from | Property (F}
Roof Menitor; etc.) the Ground | Line (ft)
(ft)
NA
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Section Il - Specific Air Contaminant Source Information

*Type codes for fugitive egress point:

D. door or window
E. other opening in the buiiding without a duct
F. no stack and no building enclosing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or ID for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information.

Table 7-C, Egress Point Additional Information (Add rows as necessary)
Company ID or Name for the Egress Point Building Height (ft) Building Width (ft} | Building
Length (ff)
HYDROGEN STRIPPING HEATER 328 (GASIFIER) 120 1,400
8. Request for Federally Enforceable Limits

As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, {i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

O yes
& no
(O not sure - please contact me if this affects me

If yes, why are you requesting federally enforceable limits? Check all that apply.

to avoid being a major source {see OAC rule 3745-77-01)

to avoid being a major MACT source (see OAC rule 3745-31-01)

to avoid being a major modification (see OAC rule 3745-31-01)

to avoid being a major stationary source (see OAC rule 3745-31 -01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

o oo oo
Oo0oood

If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis (for each pollutant) and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked ¢., please attach a
net emission change analysis to this application.

If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the following table. This does not include continuous parametric monitoring systems.

Company ID for Type of Monitor Applicable performance Pollutant(s) Monitored
Egress Point specification (40 CFR 60,
Appendix B)

NA

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance

11.

with OAC rule 3745-31-03 or OAC rule 3745-31-057

O yes - Note: notification requirements in rules cited above must be followed.
K no

The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air contaminant
source. Atleast one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete. Refer to the list attached to the PT| instructions.

Ohio EPA, Division of Air Poliution Control Page 6 Section I!
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FOR OH!IO EPA USE
FACILITY iD:

EUID: PT! #:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
to this emissions unit which are not included in this list
1. Reason this form is being submitted (check one)

DX New Permit [ 1 Renewal or Modification of Air Permit Number(s) (e.g. B001)
2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity {million Btu/hr):

Rated Maximum Normal
(indicate units if other than mmBitu/hr) (indicate units if other than mmBtu/fr) {Indicate units if other than mmBitu/hr)

4.0 4.0 4.0

4. Output Capacity:

Rated Maximum Normal
(b steam/hr) {ib steam/hr} (tb stear/hr)

Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Drait (check one):

X Natural [ ] Induced [ ] Forced

7. Type of combustion monitoring (check one):

[ Fuel/Air Ratio [ ] Oxygen [] None
Other (describe) TO BE DETERMINED
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8. Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min. Heat Max. % | Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Suifur Fuel Use Fuel Use Fuel Use
(Btu/unit)

Coal [1 Primary
[ ] Backup tons lbs lbs

No. 2 Fuel Oil [ Primary
[] Backup gal gal gal

No. 6 Fuel Oil [ 1 Primary
[J] Backup gal gal gal

Other** Oil [ ] Primary
[] Backup gal . gal gal

36.9 MMSCF 4,211 SCF 4,211 SCF

Natural Gas [] Primary | 950
Backup

Wood [ ] Primary
] Backup tons Ibs ibs

LPG (] Primary
[1 Backup

Other*™ Primary | 487.5 NiL 0.001 71.9 MMSCF 8,205 SCF 8,205 SCF
[} Backup

Other** [] Primary
[] Backup

gal gal . gal

* Please identify all combinations of fuels that are co-fired:

** Identify other fuel(s): TAILGAS OR NATURAL GAS

Coal-Fired Units
9. Type of Coal Firing (check one):

[ 1 Pulverized-Wet Bottom [ ] Hand-Fired [ | Chain Grate  [] Traveling Grate
[_] Pulverized-Dry Bottom [_] Cyclones [_] Spreader Stoker| | Fiuidized Bed
[ ] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:

[ ] Yes [ JNo
11.  Qverfire Air:
[] Yes [ ] No
Oil-Fired Units
12.  QOil Preheater:
[ ] Yes - Indicate Temperature deg. F

[1 No
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Section Il - Specific Air Contaminant Source Information

NOTE: One copy of this section should be filled out for each air contaminant source covered by this PT/ application. See the line by line PTI
instructions for additional information.

Company identification (name for air contaminant source for which you are applying): OXIDATION GAS HEATER

List all equipment that are part of this air contaminant source: OXIDATION GAS HEATER (4 MMBtu/hr) -

Air Contaminant Source Installation or Modification Schedule (must be completed regardless of date of installation or

When did/will you begin to install or modify the air contaminant source? (month/year) SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? (month/year) THIRD QUARTER 2011 OR after

" (4 MMBtu/hr)
2,
3.
modification):
issuance of PTI
4.

Emissions Information: The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions
may be found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need
further assistance, contact your Ohio EPA permit representative.

+ If total potential emissions of HAPs or any Air Toxic is greater than 1 tonfyr, fill in the table forv-that_(’th‘o,sg)_
pollutant(s). For all other pollutants, if “Emissions before controls (max), Ib/hr” multiplied by 24 hours/dayis
greater than 10 Ib/day, fill in the table for that pollutant.

* lf you have no add-on control equipment, “Emissions before controls= will be the same as “Actual emissions”

* Annual emissions should be based on operating 8760 hriyr unless

emissions in line # 8 or have described inherent limitations below.

* If you use units other than Ib/hr or ton/

months).

* Requested Allowable {ton/yr) is often equivalent to Potential to Emit {PTE

OAC rule 3745-77-01.

you are requesting operating restrictions to limit
yr, specify the units used (e.g., gr/dscf, Ib/ton charged, Ib/MMBtu, ton/12-

) as defined in QAC rule 3745-31-01 and

Pollutant Emissions Actual Actual Requested Requested
before emissions emissions Allowable Allowable
controls (max) {Ib/tr) {ton/year) {ib/hr) {ton/year)
(Ibfhr)
Particulate emissions (PE)
(formerly particutate matter, PM) 0.09 0.09 0.4 0.09 0.4
PMw (PM < 10 microns in 0.09 0.09 0.4 0.09 0.4
diameter) ’ )
Sulfur dioxide (SO,) 0.01 0.01 0.04 0.01 0.04
Nitrogen oxides (NO,) 1.13 1.13 4.9 1.13 49
Carbon monoxide (CQ) 0.9 0.9 4.2 0.9 4.2
Organic compounds (OC) 0.06 0.06 0.3 0.06 0.3
Volatile organic compounds 0.06 0.06 0.3 0.06 0.3
(VOC) . . . . .
Total HAPs 0.02 0.02 0.09 0.02 0.09
Highest single HAP: (hexane) 0.02 0.02 0.09 0.02 0.09
Air Toxics (see instructions): 0.02 0.02 6.09 0.02 0.09
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Section Il - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how all process variables and emission factors were selected,
Note the emissions factor(s) employed and document the origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass bafance based on M DS; etc.

5. Does this air contaminant source employ emissions control equipment?
O Yes - fill out the applicable information below.
& No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = SO,
Nitrogen oxides = NOx; Carbon monoxide = CO

{1 Cyclone/Multiclone

Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s) controlled: [ PE 0 oC O SO, O NOx O CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: OO Cyclone 1 Multiclone [0 Rotoclone [ Other
0] This is the only control equipment on this air contaminant source

if no, this control equipment is: [ Primary O Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE O oc 0 S0, 1 NOx i CoO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:
Pressure type: [0 Negative pressure [ Positive pressure
Fabric cleaning mechanism: ] Reverse air [J Pulse jet O Shaker O Other
I Lime injection or fabric coating agent used: Type: Feed rate:
0] This is the only control equipment on this air contaminant source
i no, this control equipmentis: [ Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment;
Pollutani(s) controlled: [ PE [T OC 0 SO, O NOx 0 CO [J Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Spray chamber [ Packed bed [} Impingement [ Venturi [J Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:
Scrubbing liquid flow rate (galimin):
Is scrubber liquid recirculated? [J Yes [ No
Water supply pressure (psig): NOTE: This item for spray chambers only.
[ This is the only control equipment on this air contaminant source
If no, this control equipment is: [J Primary O Secondary [J Paraiiel
List any other air contaminant sources that are also vented to this control equipment:

O Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s) controlled: [ PE 0 oc 0 SO, O NOx O Co O Other
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Section Il - Specific Air Contaminant Source Information
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:
Type: [3 Plate-wire [ Flat-plate T Tubular (3 Wet [] Other
Number of operating fields:

[0 This is the only contral equipment on this air contaminant source
If no, this control equipmentis: [3 Primary 0 Secondary [} Parallel
List any other air contaminant sources that are also vented fo this control equipment:

[0 Concentrator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s} controlled: [ PE 0o oc O SO, 3 NOx iJCco 0 Other
Estimated capture efficiency (%): Basis for efficiency:
Design regeneration cycle time (minutes):
Minimum desorption air stream temperature (°F).
Rotational rate (revolutions/hour):
[ This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

(O Cataiytic Incinerator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s} controlled: O PE  [J OC [ SO, [ NOx 00 CO 0 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum infet gas temperature (°F):
Combustion chamber residence time (seconds):
Minimum temperature difference (°F) across catalyst during air contaminant source operation:
£ This is the only control equipment on this air contaminant source
If no, this control equipmentis: O Primary {0 Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

00 Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE d0 OC O SO, O NOx O co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%); Basis for efficiency:
Minimum operating temperature (°F) and location: {See line by line instructions.)
Combustion chamber residence time {seconds):
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Flare

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: 3 PE i oC 4 SO, [T NOx O co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed [0 Elevated {open)

Ignition device: [J Electric arc 3 Pilot flame

Flame presence sensor: {1 Yes [0 No

00 This is the only control equipment on this air contaminant source

Ohio EPA, Division of Air Poilution Controi Page 3 Section Il
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Section Il - Specific Air Contaminant Source Information

If no, this control equipment is: 3 Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment;

O Condenser
Manufacturer; Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE 0 oc 0 S0, O NOx 0 co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): Basis for efficiency:

Type: O indirect contact [J Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation:
Coolant type: '
Design coolant temperature (°F): Minimum Maximum
Design coolant flow rate (gpm):
O This is the only control equipment on this air contaminant source

If no, this control equipment is: O Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

0 Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) confrolled: J PE O GC O SO, O NOx O Co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O On-site regenerative [J Disposable
Maximum design outlet organic compound concentration (ppmvy):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this controi equipment;

3 Dry Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutani(s) controlled: [J PE [0 ocC 0 SO, O NOx O Cco 3 Other

Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Reagent(s} used: Type: Injection rate{s):

Operating pressure drop range (inches of water): Minimum: Maximum:
O This is the only control equipment on this air contaminant source

If no, this control equipmentis: [ Primary O Secondary 3 Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: O Paper O Fiberglass [ Water curtain [0 Other
Design control efficiency (%): Basis for efficiency:

O Other, describe
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlied: [J PE O oc O SO, O NOx f co [ Other
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Ohio EPA, Division of Air Pollution Control Page 4 Section 1l
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Section |l - Specific Air Contaminant Source Information

O This is the only control equipment on this air contaminant source

If no, this control equipment is:
List any other air contaminant sources that are afso vented to this control equipment:

O Primary

O Secondary [ Parallel

6. Attach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one another. See the line by line PTI instructions for additional

information.

7. Emissions egress point(s) information: PTIs which allow total emissions in excess of the thresholds listed below will be
subject to an air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Chio=s Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable Ground Level
Concentrations (MAGLC) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PTI instructions for additional infermation.

Complete the tables below if the requested allowable annual emission rate for this PTI exceeds any of the following:

» Particulate Matter (PM10): 10 tons per year

Sulfur Dioxide (SO2): 25 tons per year
Nitrogen Oxides (NOx): 25 tons per year
Carbon Monoxide {CO): 100 tens per year
Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental

Industrial Hygienists (ACGIH) has established a Threshold Limit Value {TLV).

Complete Table 7-A below for each stack emissions egress point. An egress point is a point at which emissions from an
air contaminant source are released into the ambient (outside} air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information
Company Name or ID for the Type Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack | Code* | and Dimensions Point Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; efc.) : (in}{examples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 Ground (ft} Capacity | (ACFN) Property
inches; etc.) (F) Line (ft)
OXIDATION GAS HEATER A ROUND 10-INCH 1D 75 650 2,200 700
*Type codes for stack egress points:
A vertical stack (unobstructed): There are no obstructions to upward flow int or on the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air flow in a vertical direction.
C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate fine.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point Information
Company ID for the Type Egress Point Description (examples: garage door, 12 X | Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
{examples; Garage Point the Temp.
Door B, Building C; Height from | Property (F)
Roof Monitor; etc.) the Ground | Line (ft)
(ft)
NA
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Section Il - Specific Air Contaminant Source Information
*Type codes for fugitive egress poaint:

D. door or window _
E. other opening in the building without a duct
F. no stack and no building enclosing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. in each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or 1D for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information.

Table 7-C, Egress Point Additional Information (Add rows as necessary)
Company ID or Name for the Egress Point Building Height (ft) Building Width (ft) | Building
Length (ft)
OXIDATION GAS HEATER 328 (GASIFIER) 120 1,400

8. Request for Federally Enforceable Limits

As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

O ves
K no
O not sure - please contact me if this affects me

If yes, why are you requesting federally enforceable limits? Check all that apply.

to avoid being a major source (see OAC rule 3745-77-01)

to avoid being a major MACT source (see OAC rule 3745-31-01)

to avoid being a major modification (see OAC rule 3745-31-01)

to avoid being a major stationary source (see OAC rule 3745-31-01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

el T TR
aooocoo

If you checked a., b. or d., please attach a facility-wide potential to emit {(PTE) analysis (for each pollutant) and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked ¢., please attach a
net emission change analysis to this application.

9. If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the following table. This does not include continuous parametric monitoring systems.

Company ID for Type of Monitor Applicable performance Pollutant{s) Monitcred
Egress Point specification (40 CFR 60,

Appendix B)
NA

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance
with OAC rule 3745-31-03 or OAC rule 3745-31-057

O yes - Note: notification requirements in rules cited above must be followed.
X no

11. The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air contaminant
source. Atleast one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete. Refer to the list attached to the PTI instructions.

Ohio EPA, Division of Air Pollution Control Page6 Section I}
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FOR OHIO EPA USE
FACILITY ID:

EU ID: PTI #

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
to this emissions unit which are not included in this list

Reason this form is being submitted (check one)

New Permit

Maximum Operating Schedule: 24 hours per day, 365 days per year

[ ] Renewal or Modification of Air Permit Number(s) (e.g. B001)

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than

maximum? See instructions for examples.

Input Capacity (million Btu/hr):

Rated Maximum Normai
(indicate units if other than mmBiu/hr) (Indicate units if other than mmBtu/hr) (Indicate units if other than mmBtu/hr)
4.0 4.0 4.0
Output Capacity:
Rated Maximum Normal
(b steam/hr) (b steam/fr} {ib steam/hr)

Not applicable - operation does not produce steam.

5. Percent of Operating Time Used for:
Process: 100 %
Space Heat: 0 %
6. Type of Draft (check one):
DX Natural [ Induced [ ] Forced
7. Type of combustion monitoring (check one):

L] Fuel/Air Ratio  [_] Oxygen [] None
X] Other (describe) TO BE DETERMINED

6D-47

EPA FORM 3101 — REV2005 Page 1



8. Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min. Heat Max. % | Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
(Btufunit)

Coal [ ] Primary

[] Backup tons lbs Ibs
No. 2 Fuel Qil ] Primary

(7] Backup gal gal gal
No. 6 Fuel Oil L] Primary

[} Backup gal gal gal
Other** Oil L] Primary

[] Backup gal gal gai
Natural Gas [] Primary | 950 iif'; 0.05 36.9 MMSCF | 4,211 SCF 4,211 SCF

X Backup k
Wood [] Primary

[] Backup tons Ibs lbs
LPG [ Primary :

[] Backup & : gal gal gal
Other** Primary | 487.5 NIL 0.001 71.9 MMSCF 8,205 SCF 8,205 SCF

] Backup
Other** [ ] Primary

] Backup

* Please identify all combinations of fuels that are co-fired:
** ldentify other fuel(s): TAILGAS OR NATURAL GAS

Coal-Fired Units
9. Type of Coal Firing (check one):

[ ] Pulverized-Wet Bottom [_]| Hand-Fired [[] Chain Grate  [] Traveling Grate
[_| Pulverized-Dry Bottom [_] Cyclones [1 Spreader Stoker[_] Fluidized Bed
[] Underfeed Stoker [_] Other {(describe)

10.  Flyash Reinjection:

[] Yes [ INo
11.  Overfire Air:

[] Yes [ INo

Oil-Fired Units

12.  Oil Preheater:

[] Yes - Indicate Temperature deg. F

[] No
EPA FORM 3101 - REV2005 Page 2
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Section Il - Specific Air Contaminant Source Information

NOTE: One copy of this section should
instructions for additional information,

be filled out for each air contaminant source covered by this PTI application. See the line by fine PT!

1. Company identification (name for air contaminant source for which you are applying): REDUCTION GAS HEATER
(4 MMBtu/hr)

2. List alf equipment that are part of this air contaminant source: REDUCTION GAS HEATER (4 MMBtu/hr)

3. Air Contaminant Source Installation or Modification Schedule (must be completed regardless of date of installation or
modification):

When did/will you begin to install or modify the air contaminant source? (month/year) SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? {month/year) THIRD QUARTER 2011 OR after

issuance of PTI

4. Emissions Information: The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions

may be found in the instructions to the Emissions Activi

further assistance, contact your Ohio EPA permit representative.

* If total potential emissions of HAPs or any Air Toxic is greater than 1 ton/yr, fill in the table for that (those
pollutant(s). For ali other pollutants, if “Emissions before controls {max), Ib/hr”

greater than 10 Ib/day, fill in the table for that pollutant.
* If you have no add-on control equipment, “Emissions before controls= will be the same as "Actual emissions”
* Annual emissions should be based on operating 8760 hrfyr unless you are requesting operating restrictions to limit
emissions in line # 8 or have described inherent limitations below.
r, specify the units used (e.g., gr/dscf, Ib/ton charged, Ib/MMBtu, ton/12-

* If you use units other than Ib/hr or tonfy

months).

ty Category (EAC) forms required with this application. if you need

multiplied by 24 hours/day is

* Requested Allowable (ton/yr) is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01 and
OAC rule 3745-77-01.

Pollutant Emissions Actual Actual Requested Requested
before emissions emissions Aliowable Allowable
controls {max) {Ib/hr) (ton/year) {Ib/hr) (tonfyear)
{Ib/hr)
Particulate emissions (PE)
{formerly particulate matter, PM) 0.09 0.09 0.4 0.09 0.4
PMyq (PM < 10 microns in 0.09 0.09 0.4 0.09 0.4
diameter) ’ ) ’
Sulfur dioxide (SO,) 0.0 0.0 0.0 0.0 0.0
Nitrogen oxides (NO,) 1.13 1.13 49 1.13 4.9
Carbon monoxide (CO) 0.9 0.9 4.2 0.9 4.2
Organic compounds (OC) 0.06 0.06 0.3 0.06 0.3
Volatile organic compounds
(voC) 0.08 0.06 0.3 0.06 03
Total HAPs 0.02 0.02 0.09 0.02 0.09
Highest single HAP: (hexane) | 0.02 0.02 0.09 0.02 - 0.09
Air Toxics (see instructions): 0.02 0.02 0.09 0.02 0.09
Ohio EPA, Division of Air Poliution Control Page 1 Revision 1, July 2008 Section |l
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Section If - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how all process variables and emission factors were selected.
Note the emissions factor(s) employed and document the origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS:; etc.

5. Does this air contaminant source employ emissions control equipment?
O Yes - fill out the applicable information below.
B4 No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = S0,
Nitrogen oxides = NOx; Carbon monoxide = CO

[0 Cyclone/Multiclone

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: 3 PE 0 ocC O SO, 0O NOx O co 00 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [J Cyclone [0 Multiclone [0 Rotoclone [ Other
O This is the only control equipment on this air contaminant source

If no, this control equipment is: [J Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[0 Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE Ooc 0O Sso, O NOx O co 8 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:
Pressure type: [J Negative pressure [ Positive pressure
Fabric cleaning mechanism: [J Reverse air [] Pulse jet O Shaker O Cther
0O Lime injection or fabric coating agent used: Type: Feed rate:
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

0 Wet Scrubber
Manufacturer: Year installed:
What do you cali this control equipment:
Pollutant(s} controlled: [ PE OoC O S0, 0 NOx 0 co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [ Spray chamber [J Packed bed [] Impingement [ Venturi J Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:
Scrubbing liquid flow rate (gal/min):
Is scrubber liquid recirculated? O Yes 3 No
Water supply pressure (psig): NOTE: This item for spray chambers only.
3 This is the only control equipment on this air contaminant source
If no, this control equipment is: [J Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment;

[0 Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment:
Pallutant(s) controlled: [ PE g ocC O S0, O NOx [OcCOo O Other
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Section Il - Specific Air Contaminant Source Information

Estimated capture efficiency {%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Plate-wire [ Flat-plate [ Tubular O Wet O Other
Number of operating fields:

O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [J Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Concentrator
Manufacturer: . Year installed:
What do you call this conirol equipment:
Poliutani(s) conirolled: O PE O ocC O SO, O NOx 1 Co O Other
Estimated capture efficiency (%}): Basis for efficiency:
Design regeneration cycle time {minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour):
B This is the only control equipment on this air contaminant source
if no, this control equipmentis: [0 Primary {q Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Catalytic Incinerator
Manufacturer: Year instalied:
What do you call this control equipment:
Pollutant{s) controlled: O PE O ocC O SO, J NOx O Co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum inlet gas temperature (°F):
Combustion chamber residence time (seconds):
Minimum temperature difference (°F) across catalyst during air contaminant source operation:
O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary 1 Secondary {7 Paralle!
List any other air contaminant sources that are also vented to this control equipment:

O Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you call this control equipment:
Pollutan{{s) controlled: 0 PE O ocC O SO, O NOx O Cco O Other

Estimated capture efficiency (%): Basis for efficiency:
Design contro! efficiency (%): Basis for efficiency: ,
Minimum operating temperature (°F) and location: (See line by line instructions.)

Combustion chamber residence time (seconds):

O This is the only control equipment on this air contaminant source

If no, this control equipment is: O Primary O Secondary 3 Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Flare

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [0 PE O oC O SO, 0 NOx 0 Cco O Gther
Estimated capture efficiency (%): Basis for efficiency:
Design contro! efficiency {(%): Basis for efficiency:
Type: [ Enclosed O Elevated (open)

Ignition device: [ Electric arc [ Pilot flame

Flame presence sensor: [J Yes [J No

O This is the only control equipment on this air contaminant source
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If no, this control equipmentis: [3 Primary 0O Secondary [J Parallel .
List any other air contaminant sources that are also vented to this control equipment:

0 Condenser
Manufacturer:; Year instalied:
What do you call this control equipment;
Poliutant(s) controlled: J PE O OC [1SO, MO NOx [1CO [JOther
Estimated capture efficiency (%): Basis for efficiency:
Besign control efficiency (%}): Basis for efficiency:

Type: [IJ indirect contact [] Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation;
Coolant type:
Design coolant temperature {(°F); Minimum Maximum
Design coolant flow rate (gpm):
O This is the only control equipment on this air contaminant source

If no, this control equipment is: [ Primary [0 Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

1 Carbon Absorber
Manufacturer: ' Year installed:
What do you call this control equipment;
Pollutant(s) controlled: 0 PE O OC 0 SO; O NOx 1 CO [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O On-site regenerative (1 Disposable
Maximum design outlet organic compound concentration (ppmv}:
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration (including any caoling cycle):
O This is the only control equipment on this air contaminant source
if no, this control equipmentis: [J Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment;

O Dry Scrubber
Manufacturer: . Year installed:
What do you call this control equipment:
Pollutant(s) controlfed: [ PE 0 ocC 0 SO, O NOx O Cco (0 Other

Estimated capture efficiency (%) Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Reagent(s) used: Type: Injection rate(s):

Operating pressure drop range (inches of water): Minimum: Maximum:

[0 This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary [J Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment;

O Paint booth filter
Type: O Paper O Fiberglass [0 Water curtain [J Other
Design control efficiency (%): Basis for efficiency:

O Other, describe
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [0 PE O oC a sO, O NOx g Cco £ Other
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:
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[0 This is the only contro!l equipment on this air contaminant source

If no, this control equipment is:

O Primary

8 Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

6. Attach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one another. See the line by line PTI instructions for additional

information.

7. Emissions egress point(s) information: PTls which allow total emissions in excess of the thresholds listed below will be
subject to an air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Ohio=s Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable Ground Level
Concentrations (MAGLC) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PTI instructions for additional information.

Complete the tables below if the requested allowable annual emission rate for this PTI exceeds any of the following:

Particulate Matter (PM10}:. 10 tons per year
Sulfur Dioxide {S02): 25 tons per year
Nitrogen Oxides {NOx): 25 tons per year
Carbon Monoxide (CO}: 100 tons per year
Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental

Industrial Hygienists {ACGIH) has established a Threshold Limit Value (TLV).

Complete Table 7-A below for each stack emissions egress point. An egress point is a point at which emissions from an
air contaminant source are released into the ambient (outside} air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point information
Company Name or ID for the Type Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack | Code* | and Dimensions Point Height Temp. at | Rate at Max. bistance to
A; Boiler Stack; etc.) (in)}{examples: round 10 inch | from the Max. Capacity the
ID; rectanguiar 14 X 16 Ground (ft) Capacity | (ACFM) Property
inches; etc.) (F) Line (ft}
REDUCTION GAS HEATER A ROUND 10-INCH iD 75 650 2,200 700
*Type codes for stack egress points:
A. vertical stack (unobstructed): There are no obstructions to upward flow in or on the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air flow in a vertical direction.
C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multipte fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point Information
Company ID for the Type Egress Point Description {(examples: garage door, 12X | Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
(examples; Garage Point the Temp.
Dcor B, Building C; Height from | Property (F)
Roof Monitor; etc.} the Ground | Line {ft)
(ft)
NA
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Section Il - Specific Air Contaminant Source Information

*Type codes for fugitive egress point:

D. door or window
E. other opening in the building without a duct
F. no stack and no building enclosing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or ID for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information.

Table 7-C, Egress Point Additional Information (Add rows as necessary)
Company ID or Name for the Egress Point Building Height (ft) Building Width (ft) | Building
Length (ft)
REDUCTION GAS HEATER 328 (GASIFIER) 120 1,400
8. Request for Federally Enforceable Limits

As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable fimits to obtain synthetic minor status)?

[ yes
K no
I not sure - please contact me if this affects me

If yes, why are you requesting federally enforceabie limits? Check all that apply.

to avoid being a major source (see OAC rule 3745-77-01)

to avoid being a major MACT source (see OAC rule 3745-31-01 )

to avoid being a major medification (see OAC rule 3745-31-01 )

to avoid being a major stationary source {(see OAC rule 3745-31-01 )

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

mo oo o
oooooo

if you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis {for each pollutant) and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked c., please attach a
net emission change analysis to this application.

If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the foliowing table. This does not include continuous parametric monitoring systems.

Company 1D for Type of Monitor Applicable performance Pollutant{s) Monitored
Egress Point specification (40 CFR 60, -
Appendix B)

NA

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance

11

with OAC rule 3745-31-03 or OAC rule 3745-31-057

O yes - Note: notification requirements in rules cited above must be followed.
X no

- The appropriate Emissions Activity Category {EAC) form(s) must be completed and attached for each air contaminant

source. At least one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete. Refer to the list attached to the PT1 instructions.
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FOR OHIO EPA USE
FACILITY [D:

EUID: PTI #:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal requlations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
to this emissions unit which are not included in this fist
1. Reason this form is being submitted (check one)

New Permit [ 1 Renewal or Modification of Air Permit Number(s) (e.g. B001)

2. Maximum Operating Schedule: 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
{Indicate units if other than mmBlu/hr) (indicate units if other than mmBtu/hr) (indicate units if other than mmBtu/hr)

4.0 4.0 4.0

4. OQutput Capacity:

Rated Maximum Normal
(b steam/hir} (b steam/hr) (tb steam/hr)

Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Draft (check one):
Natural [ ] Induced [ ] Forced
7. Type of combustion monitoring (check one}:

[ ] Fuel/AirRatio [ ] Oxygen [ ] None
Other (describe) TO BE DETERMINED
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8. Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min. Heat Max. % | Max. % Max. Annual | Average Hourly | Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
{Btufunit)

Coal [ Primary

1 Backup tons Ibs Ibs
No. 2 Fuel Qit ] Primary

] Backup gal gal gal
No. 6 Fuel Oit [ Primary

[] Backup gal gal gal
Other*™ QOil L] Primary

(] Backup gal gal gal
Natural Gas [] Primary | 950 i 0.05 36.9 MMSCF | 4,211 SCF 4,211 SCF

X Backup
Wood ] Primary

[] Backup tons Ibs Ibs
LPG L] Primary T

[[] Backup P gal gal gal
Other** Primary | 487.5 NIL 0.001 71.8 MMSCF 8,205 SCF 8,205 SCF

] Backup
Other™ [ ] Primary

[] Backup

* Please identify all combinations of fuels that are co-fired:

** |dentify other fuel(s): TAILGAS OR NATURAL GAS |

Coal-Fired Units
Q9. Type of Coal Firing (check one):

[ ] Pulverized-Wet Bottom [_] Hand-Fired [ | Chain Grate [ | Traveling Grate
[ ] Pulverized-Dry Bottom [_] Cyclones [] Spreader Stoker[_| Fluidized Bed
[ ] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:

[ ] Yes [ INo
11. Overfire Air:
[T Yes [ 1No

QOil-Fired Units
12. Oil Preheater:

[[] Yes - indicate Temperature deg. F
[ ] No
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Section Il - Specific Air Contaminant Source Information

NOTE: One copy of this section should be fille
instructions for additional information.

d out for each air contaminant source covered by this PTI applicafion. See the line by fine PT}

1. Company identification {(name for air contaminant source for which you are applying): FISCHER-TROPSCH CATALYST
REGEN AND PROCESS VENTS

2, List all equipment that are part of this air contaminant source: ALL F-T AND PRODUCT UPGRADE VENTS
CONTROLLED BY 150 MMBtu/hr LOW PRESSURE FLARE

3. Air Contaminant Source Installation or Modification Schedule {must be completed regardiess of date of installation or

medification):

When did/will you begin to install or modify the air contaminant source? (month/year} SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? (month/year) THIRD QUARTER 2011 OR after

issuance of PTI

4, Emissions Information: The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions

may be found in the instructions to the Emissions Activity Category (EAC)
further assistance, contact your Ohioc EPA permit representative.

forms required with this application. If you need

» If total potential emissions of HAPs or any Air Toxic is greater than 1 ton/yr, fill in the table for that (those)

pollutant(s). For all other pollutants, if "Emissions before controls {max), Ib/hr”
greater than 10 [b/day, fill in the table for that pollutant.

muitiplied by 24 hours/day is

¢ If you have no add-on control equipment, "Emissions before controls= will be the same as “Actual emissions”
* Annual emissions should be based on operating 8760 hrfyr unless you are requesting operating restrictions to fimit
emissions in line # 8 or have described inherent limitations below.

 If you use units other than tb/hr or ton/yr, specify the units used (

months).

e.g., gr/dscf, Ib/ton charged, Ib/MMBtu, ton/12-

* Requested Allowable (ton/yr} is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01 and
OAC rule 3745-77-01.

Pollutant Emissions Actual Actual Requested Requested
before emissions emissions Allowable Allowable
controls (max) {Ib/hr) {tonf/year) {Ib/hr) {tonfyear)
{Ib/hr)
Particulate emissions (PE)
(formerly particulate matter, PM) 23 23 10.0 2:3 100
PM‘“] (PM <10 microns in 23 23 10.0 2.3 10.0
diameter) : ' ' )
Sulfur dioxide (SO,) 0.2 02 0.8 0.2 0.8
Nitrogen oxides (NO,) 30.0 30.0 131.4 30.0 131.4
Carbon monoxide (CO) 252 252 110.3 25.2 110.3
Organic compounds (OC) 1.6 0.03 0.1 0.03 0.1
Volatile organic compounds
(vVOC) 16 0.03 0.1 0.03 0.1
Tota! HAPs 0.6 0.02 0.07 0.02 0.07
Highest single HAP {hexane): 0.5 0.01 0.06 0.01 0.06
Air Toxics {see instructions): 0.6 0.02 0.07 0.02 0.07
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Section [l - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how all process variables and emission factors were selected.
Note the emissions factor{s) employed and document the origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS; ete.

5. Does this air contaminant source employ emissions control equipment?
K Yes -fill out the applicable information below.
{J No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = SO,
Nitrogen oxides = NOx; Carbon monoxide = CO

O Cyclone/Multiclone

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: {0 PE O OoC O S0, O NOx Jco O Cther
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%} Basis for efficiency:
Type: O Cyclone O Multiclone O Rotoclone O Other
[ This is the only control equipment on this air contaminant source

i no, this control equipmentis: [J Primary O Secondary [ Parallei

List any other air contaminant sources that are also vented to this control equipment:

O Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant({s) controlied: O PE O oC 0 SO, O0NOx [ CO ] Other

Estimated capture efficiency {%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range {inches of water): Minimum: Maximum:

Pressure type: [0 Negative pressure [ Positive pressure

Fabric cleaning mechanism: [0 Reverse air [J Pulse jet [1 Shaker [0 Other
O Lime injection or fabric coating agent used: Type: Feed rate:

O This is the only control equipment on this air contaminant source

If no, this control equipment is: [ Primary O Secondary [ Parallel
List any other air contaminant sources that are alse vented to this control equipment:

O Wet Scrubber
Manufacturer: Year installed:
What do you call this contro! equipment:
Pollutant(s) controlled: [ PE O ocC O SO, O NOx O Co O Other

Estimated capture efficiency (%}: Basis for efficiency:

Design confrol efficiency (%): Basis for efficiency:

Type: [0 Spray chamber [0 Packed bed O Impingement [J Venturi [J Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:

Scrubbing liquid flow rate {(gal/min};
Is scrubber liquid recirculated? [0 Yes [ No

Water supply pressure (psig): NOTE: This item for spray chambers only.
O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary O Secondary [1 Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment:
Poliutant(s) controlled: O PE O oc O SO, 0O NOx [OCO O Other

Ohio EPA, Division of Air Pollution Control Page 2 Section It
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Section Il - Specific Air Contaminant Source Information

Estimated capture efficiency (%): Basis for efficiency:
Design conirol efficiency (%): Basis for efficiency:
Type: O Plate-wire [1Flat-plate [0 Tubular O Wet O Other
Number of operating fields:

O This is the only control equipment on this air contaminant source
If no, this control equipmentis; [0 Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Concentrator
Manufacturer: Year installed:
What de you call this control equipment:
Pollutant(s} controlled: O PE 0 ocC A SO, O NOx 0 Cco d Other
Estimated capture efficiency (%}: Basis for efficiency: .
Design regeneration cycle time (minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour):
O This is the only contro! equipment on this air contaminant source
If no, this control equipmentis: [J Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

[0 Catalytic Incinerator
Manufacturer: ' Year installed:
What do you calf this control equipment:
Pallutant(s} controlled: [O PE O oC O SO, {1 NOx O Co {0 Other
Estimated capture efficiency {%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum inlet gas temperature (°F):
Combustion chamber residence time (seconds):
Minimum temperature difference (°F) across catalyst during air contaminant source operation:
O This is the only control equipment on this air contaminant source
if no, this control equipment is: O Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

@ Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s) controlled: O PE O OcC O S0, O NOx O Co 0 Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum operating temperature (°F) and location: {See line by line instructions.)

Combustion chamber residence time (seconds):

O This is the only conirol equipment on this air contaminant source

If no, this control equipmentis: 3 Primary O Secondary O Parallel

List any other air contaminant sources that are also vented to this control equipment:

X Flare
Manufacturer: TO BE DETERMINED Year installed: 2008
What do you call this control equipment: LOW PRESSURE FLARE
Pollutant({s) controlled: [3 PE K OC 0 S0, 0 NOx 0 CO Other VOC
Estimated capture efficiency (%}: 100 Basis for efficiency: ENGINEERING DESIGN
Design control efficiency (%): 98 Basis for efficiency: EPA
Type: O Enclosed K Elevated {open)
Ignition device: [ Electric arc Pilot flame
Flame presence sensor: Yes (O No
K This is the only control equipment on this air contaminant source
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if no, this control equipmentis: [J Primary 1 Secondary [0 Parallel
List any other air contaminant sources that are also vented to this control equipment:

0 Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: 3 PE O ocC 0O sO, [J NOx O co O Other
Estimated capture efficiency (%) Basis for efficiency:
Design control efficiency {%): Basis for efficiency:

Type: O Indirect contact O Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation:
Coolant type:
Design coolant temperature (°F): Minimum Maximum
Design coolant flow rate (gpm):
[J This is the only control equipment on this air contaminant source

If no, this control equipmentis: [ Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[d Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O oC O S0, {0 NOx 0 Cco O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): Basis for efficiency:
Type: O On-site regenerative [Q Disposable
Maximum design outlet organic compound concentration {(ppmv):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
0O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary A Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Dry Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O ocC 3 SO, O NOx O co O Other

Estimated capture efficiency (%): Basis for efficiency:
Design contro! efficiency (%) Basis for efficiency:
, Reagent(s) used: Type: Injection rate{s):
Cperating pressure drop range (inches of water): Minimum: Maximum:
3 This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary O Secondary [0 Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: [0 Paper [ Fiberglass 1 Water curtain ] Other
Design control efficiency {%): Basis for efficiency:

O Other, describe
Manufaciurer; Year installed:
What do you call this control equipment:
Pollutant{s) controlled: 0 PE O oC O SO, O NOx d Co d Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
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Section Il - Specific Air Contaminant Source Information

[0 This is the only contrel equipment on this air contaminant source

If no, this control equipmentis: [ Primary

O Secondary [ Parallef

List any other air contaminant sources that are also vented to this control equipment:

6. Attach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one another. See the line by fline PTI instructions for additional

information.

7. Emissions egress point(s) information: PTis which allow total emissions in excess of the thresholds listed below will be
subject to an air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Ohio=s Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable Ground Level
Concentrations (MAGLC) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PTI instructions for additional information.

Complete the tables below if the requested allowable annual emission rate for this PT exceeds any of the following:

Farticulate Matter (PM10): 10 tons per year
Sulfur Dioxide (S02): 25 tons per year
Nitrogen Oxides (NOx}: 25 tons per year
Carbon Monoxide (CO): 100 tons per year
Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental

Industrial Hygienists (ACGIH) has established a Threshold Limit Value (TLV).

Complete Table 7-A below for each stack emissions egress point. An egress pointis a point at which emissions from an
air contaminant source are released into the ambient (outside) air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information
Company Name or ID for the Type Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack | Code* | and Dimensions Point Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; etc.} {in}{examples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 Ground (f) Capacity | (ACFM) Property
inches; etc.) {F} Line (ft)
CATALYST REGEN AND A ROUND (9-FT ID) 193 100010 4 548 000 600
PROCESS VENTS 2,000
*Type codes for stack egress points:
A, vertical stack (unobstructed): There are no obstructions to upward flow in or on the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air flow in a vertical direction.
C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point information
Company ID for the Type Egress Point Description (examples: garage door, 12 X | Fugitive Minimum Exit
Egress Point Code™ | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
{exampies; Garage Point the Temp.
Door B, Building C; Height from | Property (F)
Roof Monitor; etc.} the Ground | Line (ft}
(ft)
NA
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Section | - Specific Air Contaminant Source Information

*Type codes for fugitive egress point;

D. door or window
E. other opening in the building without a duct
F. no stack and no building enclosing the air contaminant source (e.qg., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or ID for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additicnal information.

Table 7-C, Egress Point Additional Information (Add rows as necessary)

Company ID or Name for the Egress Point Building Height {ft) Building Width {ft) | Building
Length (ft)
CATALYST REGEN AND PROCESS VENTS [ 580 (COOLING TOWER) (240 240
8. Request for Federally Enforceable Limits
As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?
O ves
& no
O not sure - please contact me if this affects me
if yes, why are you requesting federally enforceable limits? Check all that appiy.
a m| to avoid being a major source (see OAC rule 3745-77-01)
b O to avoid being a major MACT source (see OAC rule 3745-31-01)
c | to avoid being a major modification {see OAC rule 3745-31-01)
d O to avoid being a major stationary source (see OAC rule 3745-31-01)
e O to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
f O ‘to avoid another requirement. Describe:
If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis (for each pollutant} and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked c¢., please attach a
net emission change analysis to this application.
9. If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating

compliance, complete the following table. This does not include continuous parametric monitoring systems.

Company ID for Type of Monitor
Egress Point

Applicable performance
specification (40 CFR 60,
Appendix B)

Pollutant(s) Monitored

NA

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance
with OAC rule 3745-31-03 or OAC rule 3745-31-057

O vyes - Note: notification requirements in rules cited above must be followed.

X no

11. The appropriate Emissions Activity Category (EAC) form{s} must be completed and attached for each air contaminant
source. At least one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete. Refer to the list attached to the PTI instructions.
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FOR OHIO EPA USE
FACILITY 1D:

EU ID: PTI #:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. Sfate/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
fo this emissions unit which are not included in this list

1. Reason this form is being submitted (check one)

New Permit [ ] Renewal or Modification of Air Permit Number(s) (e.g. BO01)
LOW PRESSURE FLARE

2. Maximum Operating Schedule: __24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less tha'n
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
(Indicate units if other than mmBlufhr) {Indicate units If other than mmBitu/hr) {!ndicate units if other than mmBluw/hr)
TO BE DETERMINED | 150 150

4. Output Capacity:

Rated Maximum Normal
(ib steam/hr) (th steam/hr) (b steam/fr}

Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Draft (check one):

[ ] Natural [_] tnduced Forced

7. Type of combustion monitoring (check one):

[] FuellAirRatio [] Oxygen [ None
<] Other (describe) FLAME
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8.  Type of Fuel Fired (complete all that apply):

Fuel* Fired as... Min. Heat Max. % | Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Suffur Fuel Use Fuel Use Fuel Use
(Btufunit)
Coal N Primary
[ ] Backup tons Ibs Ibs
No. 2 Fuel Oif [ ] Primary
[ ] Backup gal gal gal
No. 6 Fuel Oil [] Primary
[T Backup | gal gal gal
Other** Ol [ ] Primary
[ ] Backup gal gal gal
Natural Gas (] Primary | 950/SCF [l it 5.1 MM 580 580
Backup 2 ft* t* ft°
Wood [] Primary
[] Backup tons ibs Ibs
LPG L] Primary
'] Backup L gal gal gal
Other** Primary | 487.5/SCF NIL 9.9 MMSCF 1,130 SCF 1,130 SCF
TAILGAS LJ Backup
| Other** [] Primary
[] Backup

* Please identify all combinations of fuels that are co-fired:

** Identify other fuel(s): TAILGAS

Coal-Fired Units
9. Type of Coal Firing (check one): '

[ ] Pulverized-Wet Bottom [ | Hand-Fired [ ] Chain Grate [ ] Traveling Grate
[ 1 Pulverized-Dry Bottom [_] Cyclones [ 1 Spreader Stoker[ | Fluidized Bed
[ ] Underfeed Stoker [_] Other (describe)

10.  Flyash Reinjection:

[] Yes [INo
11.  Overfire Air;
[ ] Yes [ TNo

Oil-Fired Units
12. Qil Preheater:

[] Yes - Indicate Temperature deg. F
[ 1 No
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Section Il - Specific Air Contaminant Source Information

NOTE: One copy of this section should be filled out for each air contaminant source covered by this PT! application. See the line by line PT!

instructions for additional information.

1. Company identification {(name for air contaminant source for which you are applying): EQUIPMENT LEAKS FROM
MISCELLANEQUS VALVES, PUMPS, FLANGES, AND COMPRESSOR SEALS

2. List all equipment that are part of this air contaminant source: CURRENT ESTIMATES INCLUDE 20 PUMPS, 250
PROCESS VALVES, 540 FLANGES, AND 13 COMPRESSOR SEALS.

3. Air Contaminant Source Installation or Medification Schedule (must be completed regardless of date of installation or
modification):

When did/will you begin to install or modify the air contaminant source? {month/year) SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? {(month/year) THIRD QUARTER 2011 OR after

issuance of PT]I

4, Emissions Information: The following fable requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how fo estimate emissions
may be found in the instructions to the Emissions Activity Category {EAC) forms required with this application. If you need

further assistance, contact your Ohio EPA permit representative.

» If total potential emissions of HAPs or any Air Toxic is greater than 1 ton/yr, fill in the table for that (those)
pollutanf(s). For all other pollutants, if “Emissions before controls (max), Ib/hr” multiplied by 24 hours/day is

greater than 10 Ib/day, fill in the table for that pollutant.

« If you have no add-on control equipment, "Emissions before controls= will be the same as “Actual emissions”

* Annual emissions should be based on operating 8760 hr/yr unless you are requesting operating restrictions to mit
emissions in line # & or have described inherent limitations below.

¢ If you use units other than Ib/hr or ton/yr, specify the units used {e.g., gridscf, Ib/ton charged, Ib/MMBtu, ton/12-

months).

+ Requested Alfowable {ton/yr) is often equivalent to Potential to Emit (PTE) as defined in CAC rule 3745-31-01 and
OAC rule 3745-77-01.

Pollutant Emissions Actual Actual Requested Requested
before emissions emissions Allowable Allowable
controls (max) {Ib/hr) {tonfyear) {Ib/hr) (ton/year)
(Ib/hr)
Particulate emissions (PE)
{formerly particulate matter, PM) 0 0 0 0 0
PM,, (PM < 10 microns in 0 0 0 0 0
diameter)
Sulfur dioxide (SO,) 0 0 0 0 0
Nitrogen oxides (NQ,) 0 0 0 0 0
Carbon monoxide (CO) 0 0 0 0 0
Organic compounds (OC) 29.7 0.4 1.7 0.4 1.7
Volatile organic compounds ; 17
(VOC) 297 0.4 . 0.4 1.7
Total HAPs 3.3 <0.1 0.2 <0.1 0.2
Highest single HAP: 33 <0.1 0.2 <0.1 0.2
Alr Toxics (see instructions): 3.3 <0.1 0.2 <0.1 0.2
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Section |l - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how all process variables and emission factors were selected.
Note the emissions factor(s) employed and document the origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS:; etc.

5. Does this air contaminant source employ emissions controi equipment?
Yes - fill out the applicable information below.
O No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE: Organic compounds = OC; Sulfur dioxide = SO,
Nitrogen oxides = NOx; Carbon monoxide = CO

0 Cyclone/Multiclone

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE 0 OC a 50, O NOx B CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Cyclone 0 Muiticlone O Rotoclone O Other
O This is the only control equipment on this air contaminant source

If no, this control equipmentis: [J Primary {1 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[O Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s) controlled: [3 PE a ocC O SO, O NOx o co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design contro! efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:
Pressure type: [1 Negative pressure [ Positive pressure
Fabric cleaning mechanism: [0 Reverse air [0 Pulse jet [] Shaker [] Other
O Lime injection or fabric coating agent used: Type: Feed rate:
O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary 0 Secondary [O Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE O oC a SO, O NOx O Co [0 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [0 Spray chamber [0 Packed bed [J Impingement O] Venturi [J Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:
Scrubbing liquid flow rate (gal/min):
Is scrubber liquid recirculated? [ Yes [ No
Water supply pressure (psig): NOTE: This item for spray chambers only.
O This is the only control equipment on this air contaminant source
If no, this control equipmentis: J Primary [0 Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

OO0 Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE O oC O SO, 0 NOx 0 Cco {d Cther
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Section Il - Specific Air Contaminant Source Information

‘Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Plate-wire [ Flat-plate [ Tubular [J Wet O Other
Number of operating fields:

O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [1 Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

[0 Concentrator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutani{s) controlled: [J PE g oC O SO, [0 NOx O Cco [d Other
Estimated capture efficiency (%): Basis for efficiency:
Design regeneration cycle time (minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour):
O This is the only control equipment on this air contaminant source
If no, this control equipment is: ] Primary O Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

0 Catalytic Incinerator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE d oC O S0, 0O NOx g Cco 3 Other
Estimated capture efficiency (%) Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimum inlet gas temperature (°F):
Combustion chamber residence time (seconds):
Minimum temperature difference (°F) across catalyst during air contaminant source operation:
O This is the only controf equipment on this air contaminant source
If no, this control equipmentis: [0 Primary [0 Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Thermal Incinerator/Thermal QOxidizer
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [I PE 7 ocC 0O S0, O NOx [0 co O Other

Estimated capture efficiency (%): Basis for efficiency:
Design controt efficiency (%): Basis for efficiency:
Minimum operating temperature (°F) and location: {See line by line instructions.)

Combustion chamber residence time (seconds):

O This is the only control equipment on this air contaminant source

If no, this control equipment is: [ Primary 1 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Flare

Manufacturer: Year installed:
What do you call this contro! equipment:
Pollutant(s) controlled: [J PE O oC O S0, ] NOx d Cco 3 Other
Estimated capture efficiency (%): Basis for efficiency:
Design controi efficiency (%): Basis for efficiency:
Type: O Enclosed [J Elevated (open)

Ignition device: [0 Electric arc [J Pilot flame

Flame presence sensor: [ Yes [ No

O This is the only control equipment on this air contaminant source
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Section Il - Specific Air Contaminant Source Information

If no, this control equipment is: [J Primary 0 Secondary O Parallel
List any other air contaminant sources that are also vented to this controt equipment:

{0 Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: OO PE O oC 0 50, 0 NOx g co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:

Type: O Indirect contact [ Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation:
Coolant type:
Design coolant temperature (°F): Minimum Maximum
Design coolant flow rate (gpm):
O This is the anly control equipment on this air contaminant source

If no, this control equipment is: [J Primary 1 Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[0 Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [0 PE O OC i 50, 0 NOx [J CO ] Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O On-site regenerative [0 Disposable
Maximum design outlet organic compound concentration (ppmv):
Carbon reptacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
O This is the only control equipment on this air contaminant source
if no, this control equipment is: O Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

1 Dry Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O 6C O SO, O NOx O CO 1 Other

Estimated capture efficiency (%) Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Reagent(s) used: Type: Injection rate(s):

Operating pressure drop range (inches of water): Minimum: Maximum:

O This is the only control equipment on this air contaminant source
if no, this control equipment is: O Primary [0 Secondary O Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: O Paper (O Fiberglass 0O Water curtain {3 Other
Design control efficiency {%): Basis for efficiency:

Other, describe Leakless/sealless or low-emission pumps, valves, & compressors
Manufacturer: TBD Year installed: 2008
What do you call this control equipment: Low-emission Equipment
Pollutant(s) controlled: O PE ocC O SO, 0 NOx O CoO O Other
Estimated capiure efficiency (%):100  Basis for efficiency: Engineering estimate
Design control efficiency (%):>99 Basis for efficiency: EPA Guidance
{1 This is the only control equipment on this air contaminant source
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Section Il - Specific Air Contaminant Source Information

If no, this control equipment is: 3 Primary
List any other air contaminant sources that are also vented to this control equipment:

O Secondary [ Parallel

6. Attach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one ancther. See the line by line PTI instructions for additional

information.

7. Emissions egress point(s) information: PTls which allow total emissions in excess of the thresholds listed below will be
subject to an air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Ohio=s Acceptable Incremental Impacts for criteria pollutants andfor Maximum Allowable Ground Level

Concentrations (MAGLC) for air toxics. Permit requests that would have unacce

proposed. See the line by line PTI instructions for additional information.

ptable impacts can not be approved as

Complete the tables below if the requested allowable annual emission rate for this PT1 exceeds any of the following:

Particulate Matter (PM10): 10 tons per year
Sulfur Dioxide (SO2): 25 tons per year
Nitrogen Oxides (NOx): 25 tons per year
Carbon Monoxide (CO): 100 tons per year
Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental

Industrial Hygienists (ACGIH) has established a Threshold Limit Value (TLV).

Complete Table 7-A below for each stack emissions egress point. An egress point is a point at which emissions from an
air contaminant source are released into the ambient (outside) air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information
Company Name or ID for the Type Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack | Code* | and Dimensions Point Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; etc.) {in)(examples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 Ground (ft) Capacity | (ACFM) Property
inches; etc.) (F) Line {ft)
NA
*Type codes for stack egress points:
A. vertical stack (unobstructed): There are no obstructions to upward flow in or an the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air flow in a vertical direction.
C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.
For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point Information
Company ID for the Type Egress Point Description {examples: garage door, 12 X Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
(examples; Garage Point the Temp.
Door B, Building C; Height from | Property {F)
Roof Monitor; etc.) the Ground | Line {ft)
(ft)
EQUIPMENT LEAKS F COMPONENT CONNECTIONS IN CONTACT WITH VARIES VARIES VARIES
GASEQUS OR LIGHT LIQUID
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Section Il - Specific Air Contaminant Source Information

*Type codes for fugitive egress point:

D. door or window
E. other opening in the building without a duct
F. no stack and no building enclesing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or ID for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information.

Table 7-C, Egress Point Additional Information {Add rows as necessary)
Company ID or Name for the Egress Point Building Height (ft) Building Width (ft) | Building
Length (ft)
NA
8. Request for Federally Enforceable Limits

As part of this permit application, do you wish to propase voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceabie limits to obtain synthetic minor status)?

O ves
& no
O not sure - please contact me if this affects me

If yes, why are you requesting federally enforceable limits? Check all that apply.

to avoid being a major source (see OAC rule 3745-77-01)

to avoid being a major MACT source (see OAC rule 3745-31-01)

to avoid being a major modification {see OAC rule 3745-31-01)

to avoid being a major stationary source (see OAC rule 3745-31-01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

e oo T
oooodaq

If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis (for each pollutant) and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked c., please attach a
net emission change analysis to this application.

If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the following table. This does not include continucus parametric monitoring systems.

Company ID for Type of Monitor Applicable performance Pollutant(s) Monitored
Egress Point specification {40 CFR 60,
; Appendix B)

NA

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance

11.

with OAC rule 3745-31-03 or OAC rule 3745-31-057

[0 yes - Note: notification requirements in rules cited above must be followed.
K no

The appropriate Emissions Activity Categofy {EAC) form(s) must be completed and attached for each air contaminant
source. At least one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete. Refer to the list attached to the PT! instructions.
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FOR OHIO EPA USE
FACILITY ID:

EUID: PTE #:

EMISSIONS ACTIVITY CATEGORY FORM
GENERAL PROCESS OPERATION

This form is fo be completed for each process operation when there is no specific emissions activity
category (EAC) form applicable. If there is more than one end product for this process, copy and complete

this form for each additional product (see instructions). Several State/Federal regulations which may apply
fo process operations are fisted in the instructions. Note that there may be other regulations which apply to

this emissions unit which are not included in this list.

P001)

2.

Reason this form is being submitted (Check one)

I New Permit  [] Renewal or Modification of Air Permit Number(s) (e.g.

Maximum Operating Schedule: 24 hours per day ; 7 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. End product of this process:  PRODUCT FUELS
4. Hourly production rates (indicate appropriate units). Please see the instructions for clarification of
“Maximum” and “Average” for new versus existing operations:
Hourly Rate Units (e.g., widgets)
Average production 2,083.3 BARRELS
Maximum production 2,083.3 BARRELS
5. Annual production rates (indicate appropriate units) Please see the instructions for clarification of
"Maximum” and “Actual” for new versus existing operations:
‘Annual Rate Units (e.g., widgets)
Actual production 18.25 MILLION BARRELS
Maximum production 18.25 MILLION BARRELS
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6. Type of operation (please check one):

X Continuous

[ Batch (please complete items below)

Minimum cycle* time (minutes):

Minimum time between cycles (minutes):

Maximum number of cycles per daily 24 hour period:
{Note: include cycle time and set up/clean up time.)

*"Cycle” refers to the time the equipment is in operation.

7. Materials used in process at maximum hourly production rate (add rows/pages as needed):

Material

Physical State at Standard
Conditions

Principle Use

Amount**

SYNGAS

GAS

RAW MATERIAL FOR
PRODUCTION OF
FUEL PRODUCTS

49 TO 65 MMscf/hr

** Please indicate the amount and rate (e.g., Ibs/hr, gallons/hr, Ibs/cycle, etc.).

8. Please provide a narrative description of the process below (e.g., coating of metal parts using high
VOC content coatings for the manufacture of widgets; emissions controlled by thermal oxidizer...):

Refer to application Section 2.6 for Process Description information about Module 6: F-T and

Product Upgrade.
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