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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 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 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 to 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 Hy =-CH7 + HyO + Heat
-CHs- + -CH»- + Hy = H-(CHb»),, —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
E-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reactor conditions and must be withdrawn directly from the reactor as a liquid stream (heavy F-T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. There,
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, LI.C 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 (MMBtu/hr) Draft Type
FT Fractionator Fired Heater 154.0 Mechanical
Nitrogen Heater 4.0 Natural
Hot Oil 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 two reactors will feed a single product fractionator column and its side stripper, 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 fractionator column will not be a source of air emissions. The single
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 online.

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 Attachment 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 cobait 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 vesse! 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)
Valves (250)
Flanges (540)
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-MMBtu/hr process heaters and one 154-MMBtu/hr 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
MMBtu/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-NOy 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:

MMBtqucf y b b
hr Bty 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,gand PM,s. The emission factor
for H,S was assumed utilizing the natural gas pipeline specification of 2,500 grains/MMscf.
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
While the composition of the gas streams vented to the low pressure flare is variable, the flare
will achieve 98% destruction efficiency for VOC emissions. This represents Best Available

Control Technology (BACT) for control of VOC 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
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tailgas. Engineering design estimates of principal pollutant emissions have been developed on a
Ib/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 (Wry) 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 outlined below.

Table 2.3 VOC Emission Estimates from Equipment 1eaks

Emission Potential Actual
Factor
Component Quantity (Ib/hr) Ib/hr | ton/yr Ib/hr | tonfyr
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 8.2 79.8 0.2 0.8
Total 29.7 129.4 0.4 1.7

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%.

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 concerning 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 burning
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 (1b/hr)
FT Fractionator Fired Heater 211.0 4.2
Hydrocracker Feed Hydrogen Heater 274 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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Ohio River Clean Fuels, LLC Module 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 (40 CFR
60 Subpart GGG)

The ORCEF facility is engaged in producing distillate fuel oils and other products through the
distillation, cracking, and reforming of syngas therefore the facility is considered to be subject to
Subpart GGG. The Fischer-Tropsch and Product Upgrade process components shall be
monitored for leaks and repair according to the requirements of §60.482-1 to 60.482-10.
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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade
3.2.2  Standards of Performance for Petroleum Refineries (40 CFR 60 Subpart J)

The Process Heaters from Fischer-Tropsch and Product Upgrade will be sources of emissions
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 §104 of this subpart require that fuel gas burned in the affected heaters not
exceed hydrogen sulfide (H,S) in excess of 230 mg/dscm (0.10 gr/dscf). 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. In addition, 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).

3.23 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 MMBtu/hr (referred to here are “small units™), three “medium
units” with rating of 20, 21, and 24 MMBuw/hr and one “large unit” with a rating of 154
MMBtu/hr. 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 leaks 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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Ohio River Clean Fuels, LLC Module 6 — Fischer-Tropsch and Product Upgrade
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 MMBtw/h & <250
MMBtu/h)” and for Process 13.300 “Gaseous Fuel & Gaseous Fuel Mixtures (=100 MMBtu/h).
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 {scfm) (gr/dscf)
Small Units (4 MMBtu/hr) 0.4 0.091 10.65 2,213 0.0044
Medium Unit (20 MMB1u/hr) 2.0 0.456 53.3 11,620 0.0046
Medium Unit (21 MMBuu/hr) 1.9 0.433 50.6 11,067 0.0046
Medium Unit (24 MMBtu/hr) 23 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
practices established for these process heaters even without the use of add-on controls.
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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 >09 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/scfm. 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/[(1+1)"-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/scfm. 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 medinm 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 Btu/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
* 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 typicaily 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™)
e 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 SCONOx™)

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™ s
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) 92.5 (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 HO. 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
from the process heaters at ORCF will be in the 600 to 800 °F range. This allows catalytic
oxidation to be technically feasible.
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Since these four process heaters will already be ducted together to a single SCR to control NO,
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/scfm. 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.

* Proposed CO Limit - Process Heaters: 0.24 Ib/MMBtu
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43  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 NOy 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 NO,), and 2) the oxidation of nitrogen
contained in the fuel (fuel NO,). The RBLC database contains the following BACT
determinations for NOy from combustion processes similar to the process heaters:

* Low-NO, burners (LNB)

* Ultra Low-NO, 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 NO,
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 NOy 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.
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.
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Non-Selective Catalytic 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-burn
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 SCONQxT™)

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 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 4MMBtw/hr natural draft process heaters.

Low & Ultra Low-NO, Burners

LNB technology is designed for burners with a minimum capacity of 10 MMBtw/hr. Tt is
therefore considered to be technically infeasible for the small process heaters.

4.3.3 Technology Ranking — Nitrogen Oxide

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

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

LNB with SCR 88 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
LNB 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 medium-sized
process heaters alone. However, it has been determined that if all four units (one large and three
medium) are ducted together, a single SCR would be cost-effective. As shown in Table 434,

. the cost effectiveness of the highest ranked technology, . ultra low-NO, burners 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, centrolled)
154 24 MMBtu/hr 21 MMBw/hr | 20 MMBtuw/hr
MMBtu/hr

ULNB + Ducting to single SCR $4,454

ULNB + Individual SCRs $4,515 $7,140 $7.429 $7,534
LNB + SCR $4,.872 37,675 $7,983 $8,094
Individual SCRs 51,909 $7.833 $8,140 $8,245
Ducting to single SCR $2,200

ULNB 33,683 $688 $728 $747
ULNB + FGR $3,640 $1,572 $1,675 $1,718
LNB + FGR $5,291 $2,235 $2,377 $2,436
LNB $5,521 $975 $1.026 $1,052
FGR* $1,499 $7.418 $7,945 $8,138
GCP NA NA NA NA

* FGR requires mechanical draft and is not a stand-alone technology; it is typically combined with LNBs.

4.3.5 Proposed BACT Limits and Control Options — Nitrogen Dioxide
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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 NO,, 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.

e 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 vnits (219 MMBtw/hr).

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 Ib/hr) divided by the heat input of the combined units
{4 MMBtuw/hr).

¢ Proposed NO; Limit - Small Process Heaters: 0.28 1b/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

e (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 feasible 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 control 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
cither 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.

* Proposed VOC Limit - Small Process Heaters: 0.02 Ib/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 (%)
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 Laree Process Heaters

The proposed BACT limit for SO, emissions from the combined medium and large process
heater stack is shown below. 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.

¢ Proposed SO; Limit - Medium and Large Process Heaters: 0.002 1b/MMBtu

The proposed BACT limit is based on the proposed hourly emission rate of the four process
heaters combined (0.37 Ib/hr) divided by the heat input of the combined units (219 MMBtu/hr).
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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 MMBtu/hr).

® Proposed VOC Limit - Small Process Heaters: 0.002 Ib/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 1s VOC control (i.e., the flare was indicated as BACT for the process)
¢ Good combustion practice
» 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 Ib/hr) divided by the heat input of the combined units (146
MMBtu/hr).

¢ Proposed VOC Limit — Low-Pressure Flare: 0.0002 Ib/MMBtu
477  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.

4.7.1 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
e Leak Detection and Repair (LDAR) Program

4.7.2 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
that are considered to be technically infeasible. Therefore, leakless flanges will not be advanced
for further evalnation.
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4.7.3 Technology Ranking — VOC

Table 4.7.3 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
4.7.4 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.

4.7.5 Proposed BACT Limits and Control Options -VOC

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

CEC, Inc. 061-933.0002 ‘ 6-24 December 2007



ATTACHMENT 6A
MODULE 6
FIGURES

6A



\\SVR—~PIIT\CADD\PROJECTS\ 2006\ 061-933\OWG\O61933—ENV4—6.0WG {FIG 13} (LCOLAIZZ]) — DEC 12, 2007 — 15:54:26

P.0O.C.
FUGITIVE FUGITIVE LOW
voC voC PRESSURE
P.0.C. P.O.C. FLARE
FROM MODULE 5 CLEAN FISCHER—TROPSCH PRODUCT UPGRADE TO MODULE 7
SYNGAS CLEANUP SYNGAS _ {(SEE NOTE 1) " (SEE NOTE 2) ’ TANK FARM
TAILGAS
FUEL
(NG OR TAILGAS)
TO MODULE 9
COMBINED CYCLE
PLANT

SUBMITTAL & REVISION RECORD

NO | DATE DESCRIPTION

A 08/13/07 | DRAFT SUBMISSION, AS: 061-933-FIGURE-15-MODULE-S-BLOCK-FLOW-DIAGRAM.chwiy

B 12117/07 | AR PERMIT APPLICATION

NOTE 1:
FISCHER—TROPSCH
EMISSION SQURCES
HEATERS
—FRACTIONATON FIRED HEATER
—NITROGEN HEATER
—HOT OIL HEATER
—HYDROGEN STRIPPING HEATER
—OXIDATION GAS HEATER
—REDUCTION GAS HEATER
OTHERS
—PUMPS
—-VALVES
—FLANGES
—COMPRESSORS
—PRESSURE RELEASE VALVES

NOTE 2:
PRODUCT UPGRADE
EMISSION SQURCES
HEATERS
—HYDROCRACKER FEED OIL HEATER
—HYDROCRACKER FEED HYDROGEN HEATER
—PRODUCTION FRACTIONATION FEED HEATER
OTHER
—PUMPS
—VALVES
—FLANGES
—COMPRESSORS
—PRESSURE RELEASE VALVES

OHIO RIVER CLEAN FUELS, LLC
PROPOSED COAL TO LIQUID FUEL PLANT

EL

Civil & Environmental Consultants, Inec.
333 Baldwin Road - Pittsburgh, PA 15205-9072

412-429-2324 - 800-365-2324
I, www.cecinc.com

COLUMBIANA AND JEFFERSON COUNTY
WELLSVILLE, OHIO

MODULE 6
FISCHER-TROPSCH & PRODUCT UPGRADE

APPROVED: |,

-

PROJECT NO: 061-933.0002 | FIGURE NO:

DRAWN BY: “JRWILKC|cHkD BY: DJL|DWG SCALE: NT.S.

DATE: 11/26/07 \_ w

64-1




\ \SVR—PITT\CADD\ PROJECTS\ 2006\ 061 —-933\DWG\O61933-ENV4—6.0WGE §FIG 167 (LCOLAIZZI) — DEC 11, 2007 — 19:10:34

SUBMITTAL & REVISION RECORD

NO DATE DESCRIPTION
A 06/26/07 DRAFT SUBMISSION, AS: 061-933-FIGURE-1 5-BLOCK-FLOW-DIAGRAM.dwg
B 1217/07 AIR PERMIT APPLICATION
SPENT _| SLURRY
CATALYST SETTLER
FT CATALYST REGENERATION VESSELS
LOCK | ROTARY DRYER
HOPPER ) _
]
DRIED _
T CAJALYST
1 1 1 HOT OIL
NITROGEN SURGE
. v 9 v 2 . - DRUM
< P.O.C. 3 g P.O.C. 3 & f P.O.C. S P.0.C. = P.O.C.
[T
= = o
2| 5 2| 2 o : __ Sl 2
2 S sl 3 3 z| 2
o~ = o oy o a =] . .
e — —— - — - — — — — - — ) — — ——— - — e — — — - —_—————
Ve yd Ve Ve Ve
g Ve Ve Ve Ve
e Ve 7 Ve Ve
7 v Vs Vd Ve
L o e e Lo e e e e e e L o e e — P
N\Z <\ /- /- Nz

OHIO RIVER CLEAN FUELS, LLC

PROPQOSED COAL TO LIQUID FUEL PLANT
COLUMBIANA AND JEFFERSON COUNTY

WELLSVILLE, OHIO

FUEL ( _
GAS ) 4 MMBTU/HR FIRED HEATERS
FISCHER - TROPSCH (1 OF 2)

CATALYST ACTIVATION / REACTIVATION
1. OXIDATION GAS HEATER -~ Il -,
2. HYDROGEN STRIPPING HEATER o - -
3. REDUCTION GAS HEATER o .
4. NTROGEN HEATER Civil & Environmental Consultants, Inc.
5. HOT OIL HEATER 333 Baldwin Road - Plitsburgh, PA 15205-9072

412-429-2324 - 800-365-2324

MODULE 6 - FISCHER-TROPSCH & PRODUCT UPGRADE

Vi www.cecinc.com 4 MMBTU/HR FIRED HEATERS
APPROVED: [A YU/ PROJECT NO: 061-933.0002 | FIGURE NO:
DRAWN BY: ©  LKC|cHKkD BY: DJLJOWG SCALE:  N.T.S.|DATE: 1126107 14

6A-2




\\SVR—PITT\CADD\PROJECTS\ 2006\ 061-933\DWG\ 05 1933—ENV4—6.0WG [FIG 16} (LCOLAIZZI) — DEC 11, 2007 — 19:10:34

SUBMITTAL & REVISION RECORD
NO DATE DESCRIPTION
EXHAUST A | oB8/07 | DRAFT SUBMISSION, AS: D61.583-FIGURE-15-BLOCK-FLOW-DIAGRAM.dwg
B 1217/07 AIR PERMIT APPLICATION
SCR
i
COMBINED EXHAUST = 05-C8
FROM 3 MEDIUM m|‘
PROCESS HEATERS
PRODUCT
@ FRACTIONATOR
FT LIQUIDS
WAX S—1-——- —7
Ve
/
v >
L — -
—~ | = FT LIQUID
i INTERMEDIATE C17+
FUEL ¢ C17+ STORAGE Quo omm_._w_.wq
TANK
GAS ) - -
FISCHER - TROPSCH (2 OF 2)
CATALYST ACTIVATION / REACTIVATION
Ty T OHIO RIVER CLEAN FUELS, LLC
9. FT FRACTIONATOR FEED HEATER, 154 MMBTU/HR \\ \I \ \ PROPOSED COAL TO LIQUID FUEL PLANT
N EN . COLUMBIANA AND JEFFERSON COUNTY
Civil & Environmental Consultants, Inc. WELLSVILLE, OHIO
333 Baldwin Road - Pittsburgh, PA 15205-8072 MODULE 6 - FISCHER-TROPSCH & PRODUCT UPGRADE
PRI 7 v oy 154 MMBTU/HR FIRED HEATERS
APPROVED: NN~ PROJECT NO: 061-933.0002 | FIGURE NO:
DRAWN BY: LKC JCHKD BY: DJL{DWG SCAE:  N.T.S.JDATE: 11/26107 15

6A-3




\\SVR—PITT\CADD\ PROJECTS\ 2006\ 06 1-933\DWG\ 06 1933~ENVE—6.0WG {FIG 164 (LCOLAIZZY) — DEC 18, 2007 — 10:47:16

SUBMITTAL & REVISION RECORD

NO | DATE DESCRIPTION

A 06/26/07 DRAFT SUBMISSIQON, AS: 061 -833-FIGURE-15-BLOCK-FLOW-DIAGRAM.dwg
B 121 7/07 AlR PERMIT APPLICATION
P.O.C.
\ @ oowmmo_. = EXHAUST
HYDROCRACKER mIIY ||||| >
HYDROGEN v HOT
e RECYCLE A
y GAS
C————71— g
NITROGEN _
//H\\ _ C5-C9
| I
_ EXHAUST
_ FROM LARGE
FROM STORAGE C17+ M A - HEATER
(SHEET 2 OF 3) ) HYDRO— |
CRACKER
SURGE P.0.C. P.0.C
DRUM
PRODUCT
UNCONVERTED WAX _ | \ \ / FRACTIONATOR
|'|
@ HYDRO— ° PRODUCT DISTILLATE
CRACKER FRACTIONATION | PrODUCT
fonnt lllllllvﬂ. IIIi!IIlIlIllI:JVQ SIDE -
Y y STRIPPER
rd v
v e
e o e ] W 4 WEN—TN— L o e -
/- \Z
FUEL ¢
GAS ) =
— &
PRODUCT UPGRADE
HYDROCRACKING / FRACTIONATION
FIRED HEATERS:
6. HYDROCRACKER FEED OIL HEATER (21 MMBTU/HR) \I\II\I _umo%U*Mm_umw\%n_.o#%ﬂ__,mw{%__.uw.m_.m.mgz.ﬁ
8. PRODUCT FRACTIONATION FEED HEATER (24 MMBTU/HR) Civil & Environmental Consultants, Inc. WELLSVILLE, OHIO
333 Baldwin Road - Pittsburgh, PA 15205.9072 MODULE 6 - FISCHER-TROPSCH & PRODUCT UPGRADE
LEGEND )
P.0.C. PRODUCTS OF COMBUSTION _ R T ot ey . 20, 21, & 24 MMBTU/HR FIRED HEATERS
APPROVED: f\ PROJECT NO: 061-933.0002 | FISURE NO:
DRAWN BY: “LKC [ cHKkD BY: DJL|DWG SCALE: N.T.$. | DaTE: 11126107 \_m

6A—4




ATTACHMENT 6B
MODULE 6
SUPPORTING CALCULATIONS

6B



£00T 1=squ0a(]

1-99

€000°EL6-£90 DU "2ED

"apelbdn 1onpold pue 1-4 "'ySd W0l SeD|e)} paxius BUISN PAIENDJed 8. SURISSIWE L
108 oo L/uesB g o = oads suadid seb |Binjeu SE pawnsse $1 54 ‘g
"AinQ 18]esH palid SS80X3 %40 Sepnpul ADusiol3 JejesH palld g
sfeq | Gog I = Jea ) bunessdp v
"o, 001 1€ 8Ie SUoIENIED "B[oAD) AINg % 0§ > ejelad( s1ajea palld uocielauabay 1skejen g
(DOA % P08 '3d 'qd 40} PASN) UOHSNGWOD) SBL) |BINJEN WOJ) S9SBL) 8SN0YUSBIE) PUE SIUBIN|IO BUSILY 10} SI019R LOISSIWE ‘Z-b' | 8[qR ) WOJ; SI0)08 2
‘(ON '8 OO 10} pasn) LONSNQWOD SBY [RINJeN Wel) {OD) BpIKoUs vogies pue FON) SapixQ usBon|N 10} SI1008] UOBSIWT ‘|-t | B{qe 1 WOJ| 810108 'L |'SOION
LS LE'L SdYH iejoL 60'0 20'0 Sd¥H IeloL
50-361'9 | 50-48%"L | S0-J0¥'E  |Wniuejps SO-361°| L0314 $0-30r¢ Wwnjuad|as
£0-389°G | E0-30E°L [ £0-30L°2 |8yl FO-3+0°L 50-3/€°€ €0-301°2 33U
¥0-3€0°L | $0-319°L 1 +0-309'2 AINDJBW SO-382°| 90-3£6'2 ¥0-309°2 Anasew
£0-3€0°1L | v0-358°2 | $0-308'c  |@ssuebuew S0-988°L 90-362°% ¥0-308°'E 8sauebUBW
t0-3.2°¢ | 50-961'S | 50-30k'8 |HEeqoa 90-3G1°% 20-38v6 S0-30v'8 j|eqod
£0-36.°E | $0-359°'8 | £0-30r°L |wniwuaiyd S0-2269 50-385°L £0-30F°| Ln(woJuo
£0-386'2 | PO-I6L°9 | £0-J0L°) jwnilped SO-Irp 5 SO-392°L £0-30L°1 wniwpea
S0-35¢'E | 90312 | §0-30¢°L [wnyAIaq L0-3E6°S L0-35E°L S0-302° | LU ..._cmn
FG-3L¥S | #0-g¥2’L | +0-300°€ |duUBsIE 90-388'6 90-392°¢ ¥0-300°2 oluasie
£0-302°'6 | £0-304°2 | £0-20p°C |Busnt] +0-389° | S0-3¥8°E £0-30F'E auen|o]
€0-359°L | #0324 | +0-30L°9 |sus[eludeu SO-JL0E 90-368°9 $0-301°9 suaeylydeu
0043487 (00+31L1°L | 00+308°} |8uexsy 20-368'8 20-3€0°2 00+308°1 auexay
L0-3€0°2 | 20-9€9°F | 20-30S° L |OPALBPIEULO} £0-3L4C +0-39¢8 20-305°L APAYSPIEWLIDY
£0-362°C | PO-ILP'L | €0-302°) | 8UBZUBQOIOYID S0-3EB'S SO-36E°} £0-302°} 2uazuaqoIoudp
£0-389°'5 | €0-30E°L | €0-30|'¢ |PuUazZuUaq P0-350°L SQ-3.£'2 £0-301°2 auazuaq
$0-38E°C | S0-IFP°G [ SO-3088  |NOd 1BI0L 90-358'¢ L0-JEG'6 50-308°% WOd 1B10L
Adj Jya| (1osNW/al) [sdvH Ady 1Ysq) oSl SdyH
Slajeal ssad0ld mm‘_m.._ pue wnipap Hun m_mc_m 1€} ale suonendjed- Tr__‘_.:m NN .vv SlajeaH 5520044 |[leWwS
10 00 vl £0 L0 00 B’k 0 L'v8 9's 00 (] 8'02 L't £01F'9s 002 (llews) @10k
o'l 20 6'rl 't 91 A 9'0e L't 0'SLg 0'orL [ 0’0 g'422 | 6'l5 | £'269'219 0'6le {wnipapy pue abieq) [gjo )
L0 |20-Jeve| 91 LE°0Q c0 L) £¢ LS50 962 LL9 L0000 00000 6'te LG £'269'/9 o've J8jeay pag4 uoneuonoey uodnpoly|  epebdn onpaid
GO0 (20-3t0°C] ¥} 1E°0 L0 £0°0 6L £r°0 Lve 95 L0000 00000 8'0¢ L't £0Ly'05 002 JajeaH UaDOIPAH Paed JoNSRIIDIDAH|  epelbdn 19npold
60°0 [Z03JLLE] 'L £E°0 ¢0 +00 0'c SP0 6592 [4: 5] L0000 00000 2'ig 0'g 2'082'65 o'Le lajeal (IO pes J8NoRIODIpAH]  8peIbdn 1onpOLd
200 e0-3e0'%| £°0 90°0 00 100 [ AY 800 04 ELL 0000°0 00000 A 60 L'z2ee'L | O'¥ AB1BOH S5y uolanpay 125004 | -18YydsiH
20’0 |E0-3E0F] £°0 900 Q0 L0Q Ay 6800 R4 EL°L 00000 00000 o'p 60 |8t | o't Ji8]eaH B UOIBPIX(D]  udsdou | -1eydsiy
20’0 |E0-380'F) £'0 90°0 | 00 1 100 | 0 60°0 %4 EL'1 00000 0000°0 ¢y 60 Lg8e' LI oy Jsjeay buidding usboipAH|  yosdol | -1syosi
200 |€0-3e0¥| €0 90°0 00 10Q 0 6070 6% El'L 00000 00000 4 60 L'gge’L | 't Jajea JI0) 1CH yosdou | -1eyasi4
200 |80-380'P; £°0 90’0 00 100 Ay 600 6% Lt 00000 00000 F 4 60 L'gge’L L (154 19yeaH uaboliN yosdol | -1eyosiy
890 |1L0-365°L| S0L 6E'C 3 920 Sl 0E'€ L'EES c9igl 01000 c000'0 651 | S'98 | O'6SE'vEY 'FS1 Jaleay palld jojeudidel -4 yosdou | -1eyosiy
Ad} Aufa) Ay | odymr | AdY | auay | Ad) Jy) Ady sl Ady yaql AdY |yl H40S Jumanin alEN JajesH nin
sebjet 153 | Ang ubiseq
ScH D0A c0S Jd XON ad [0;0]
Aauaioy3 1elesH paid £L'0
AH sebpel - josmig /8y
sucndwnssy
. . . . 0ol . dosawAll | (gL es) S19183 589204d
£0-39°2 g’ 90 9L eERy T o8z 5000°0 v8 e FERT
SZH 208 Ad *ON ad 00 | wenod

apea3dn 1onpoid yosdos] ~1213sL] - § S[OPOIN

SIB)B2}] §530014 YY) WOJ SUOISSUUE [e1USI0]

[-49 =lqe.L

D17 'S[PN4 UBAlD AR OO




£00Z J2quIa0d(

g9

ZO00'EE6-190 U] *OHD

TMEBWIN ¥ < sielesy ([8) sie1eel| 5se00id 0B PUB WNIPBLU JO} PBLUNSSE S| XON 10 [CAUCS 10§ Buponp LOWWog "0l

_ [

"s0|b0j0OUYDa) [C)UDD JO UOH0S|as oY) Buipiebal s|iel1ap Jeyun) 10} SISAIBUE | Ova 985 '6

‘saanoeid Bunesuibus

pUE 'uonelado "ubisap poob ‘saojoeld UoNSNQLIOD PooB ElA PB|IGIIUCT 318 JYAIEININ O'p 10 SeNnp UDISED LM S181edy eyl W) SUCISSIT '8

apelbdr Jonpord pue | -4 '‘vSd wod) sebje} pexiw BUISH pajeno[es aJe sSuoISsILUS £

198 go el 6270 = "aads auyedid sefi [einjeu se pswnsse s1S°H 9

"AINQ J8ieay palid $580xX3 % 0| Sepnjoul ASuamyg JsteaH palld ‘g
sfeq | GOE | = lea A Bupeladg v
"o, 001 18 81 suopenafen “&10A0 AINQ % QS > a1esad( s1aieay padlq uoftelsusbay ishgle) 'c
(DOA 2 T0S '3d ‘Qd 104 PASN) UCHSNAICD SBY) [BINIEN WO SBSBD &SNOYUIBIE) PUB SUBINHOL BUB)IS IO} S101084) UDISSILIT ‘-7 | 2|g8 L WOol) slojoed ‘2
("ON % ©D 10} pasn) UCHSNQUIOD SED [BINIEN WOl (D) apixouop uoqied pue (FON) sepixQ ueboniN 1o} sioloed ucissiwg ‘|-p'| 9|qe . Wolj sicjoe *L{:SSJoN
LL's UL sdvH IB10L 60°0 200 SdyH I2ioL
S0-36+'0 | 50-38p° L | S0-30v'Z  jwnjus|as 90-361°t | 20-3LL2 S0-30v'2 wn|ua(as
£0-389'6 | £0-308°1 | £0-30t'e |I9¥all PO-IP0L | G0-3/E'E £0-301'2 [9%3IU
0-3e0°Z | $G-319°L | $0-309°2 |AMnoisw §0-38¢'L | 90-3g6E 70-309°2 Alnolaw
£0-360°L | ¥0-358°¢ | ¥0-308'c |essuebuew S0-388°L | 90-362F ¥0-308°C asauebuell
¥0-3/22 | S0-361°'S | 50-30%'8 [IEQDD 90-3S1°F_ | 70-98¥'6 50-=0t'8 }jeqoo
£0-364°¢ | #0-359'8 | £0-30F'%  [WN|WCIYD S0-326'9 | §0-385°| £Q-30F L wnjuiom
£0-386'2 { #0-36/°0 | £0-301't [WNILPES SO-3v9'S | S0-Ipe’L €0-30)'L WNWEED
50-362'¢ [ 90-3L¥2 | S0-202'L  |wnijiAisg 20-3E6'S | Z0-3SE°L 50-302' L wnjjAiaq
Y0245 | ¥0-342'L | bD-300Z [owssie 90-388'6 | 90-392'2 ¥0-3002 JUSSIE
E0-302'6 | £0-301'2 | £0-30FE [BUBN|Ol ¥0-389°L | SO-348°E £0-30'C ERERE
£0-369°) | 0-3/44°€ | #0-301°9 [ausjeyjudel 80-J10°c | 90-388°0 ¥0-301'9 sUaeyiydeu
0043/8'%  00+3L 11 [ Q0+J0R's  [auExal 20-368'8 { 20-380°C 00+308 | suexay
L0-380'2 | 20-3e9'+ | 20-305° |3pAUspjeuuo; e0-3LL6 | pO-39¢°8 Z0-3205°L BpAUBp|euLoy
£0-352°C | ¥0-ILv 2 | €0-30g | |dudzusgoioyaip S0-386'G | S0-35E°L £0-302°L 8l18ZU18qoJol|aIp
£0-389'S [ €0-30€'L | £0-30L°g |auezuaq $0-3p0°L | So-3/€2 £0-301°2 euszUsq
¥0-38E'2 [ §0-3%F'S | 50-308'8 WO [BIoL 90-35€y | Z0-3JE66 50-4J08'8 WO [Bl0),
A Jufq| (losAW/AD_|SdvH Adi u/al (rosiwan SdvH
{jo)juco UG-ppE cu) SUOISSIWT [eNjoY (JCIUGS UQ-RPE OU) SUCISSIWT [BN)aY
sJajeaH ssa001d abieq pue wWnipsp yun a|Buis 10} a1e suoie|nojed- 2yniq ) siejeay ssascld ||BlLg
) e 7l £0 L'0 c'0 61 v'0 L've 9'G ¥0-32'L S0-38°2 802 | L+ | eoLp'es 00z (liews) g0,
0k 20 6flL t's o'l ¥o0 | 902 L'y 9'tL 8'9L £0-ar'L $0-3L'E £422 | 6'16 | £'269°219 0’61z |[(wnipay pue a6ie7j |e1oL
L0 |20-32v'E] 9L ¥'0 20 00 £Z 150 o' 8'0 ¥0-3G'L S0-39'¢ &g | LS | £269'49 e 181@ay paa4 uoneucnoely uolonpold|  epebdn [onpoug
600 (20-3102| ¥l £0 £'0 00 6l er'0 0t £'0 ¥0-3¢'L 50-38'2 802 | v i £0Lrag 00z Jeleal usbaipAH Pe3 JSYORISOIPAH|  epelbdn jonpold
60'0 [20-JLL'Z| ¥'L £0 20 0'0 0'e Sy'0 L'E 20 #0-3E°| S0-30°E glg | 05 | 80Ez'as 0l J8jeaH (IO pea 1exae100IpAH|  apeiBdn jonpoid
200 [£0-380'v | €0 L'D 00 00 70 600 6% [ 50-35°¢ 90-39°5 Zv 60 L'g8e Ll oY Ig|eap sen uononpad|  Uosdod] -rayosiy
200 [£0-3AE0% | €0 [§1) 00 00 70 600 [N [ 50-35°2 90-39°S 4 60 L'ZBe L1 ot Jajeal] SBD UONBLIXQ)|  U2sdod ] -raydsis
200 [£0-3E0%| €0 L0 00 00 ¥0 600 [ X4 L] 50-35°¢ 90-39°G Zv | 60 L'Z8E LI ot Ja1eeH butdol)g uabolpAL|  yosdol | -faydsty
200 [€0-380¢| €0 L0 00 00 ¥0 800 B Ly 50-39°Z 50-39°G A 6'0 L'282' L o't Jaleaq 10 10H|  yasdod | -raydsiy
200 [£0-3E0v| €0 [ 00 00 ¥'0 60'0 [ L'l 50-35'¢ 90-39°G 2y 60 L'28z' Ll Qv J3jeay usbolliN|  y9§doa] -1ayasiq
B9'0 | LO-355" | G0} ¥'e 4! €0 | g%t 0E'E B'EQ gyl ¥0-35'6 ¥0-32°¢ 8651 | 692 | D'6SEFEY OvSt J81ESH palld Jojeuonoeld |- yosdol)-1ayosi4
Ady Juyq) Ad y/qp Adb | ryge [ Ad gy Ad) g Ady yq| AdL |yl H408 JumginiA BlIEN 18)29H nn
sefije] 13 | Aing ubiseq
SEH DOA 208 EE] XON ad 09
{uonanpas oNAIRIED BANSI9S B SISLUING *ON MO-BAIN BIA [CIU0I) JUMNLAWIN OF € SeINp uBISap ylim SIB1E8Y W) SUOISSIWS *ON 10} ASUS|ale |0AU0D %, PaLINSSY 88
Aous|on3 JetesH paild £4°0
Ar sebliB,, - psmga §'l8Y
- SUOJIGLUNSSY
. . . . 00l . Yospuwray | (7). 93g) s13183H 553201d
£0-39°¢ 55 g0 9L ETR) 08z S000°0 2l 5 NEET .
SeH 208 3d *ON ad 00 | enjod apesBidn 1onpoid % Yasdod | -1ay2s|d - g 3Inpon

apeaBd) onpoid yodor] -19ysst] - 9 S[OPON

SIUSH $590014 1)) WOIJ SUQISSIUT [ENIOY

T-g49 919l

T 'SIaR] UBsD) J3aTY OO




Ohio River Clean Fuels, LLC Module 6 - Fischer-Tropsch Product Upgrade
Supporting Calculations

Low Pressure Flare Pilot Burner Emissions

Assumptions
0.55 MMBtu/hr HHV of tailgas for pitot burners
0.001 MMscth of tailgas for pilot burners
88 % 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 hryr,

Actual Emissions Potential Emissions
Emission Factor {Controlled) {Uncontrolled}
Pollutant (Ib/MMscf) ib/hr tpy Ib/hr ipy

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 0.11 0.49
Lead 0.0005 0.00 0.00 0.00 0.00
PE, PM10, PM2.5 7.6 0.01 0.04 0.01 0.04
VOC 5.5 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 5.93E-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 B8.89E-03 | 2.03E-03 8.89E-03
naphthalene 6.10E-04 6.88E-07 3.01E-06 | 6.88E-Q7 3.01E-06
toluene 3.40E-03 3.84E-06  1.68E-05 | 3.84E-06 1.68E-05

arsenic 2.00E-04 2.26E-07  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 5.44E-06 | 1.24E-06 5.44E-08

chromium 1.40E-03 1.58E-06 6.92FE-06 | 1.58E-06 6.92E-06
cobalt 8 40E-05 9.48E-08 4.15E-07 | 9.48E-08  4.15E-07
manganese 3.80E-04 4.29E-07 1.88E-06 | 4.29E-07 1.88E-06
mercury  2.60E-04 2.93E-07 1.28E-06 | 2.93E-07 1.28F-06
nickel 2 10E-03 2.37E-06 1.04E-05 | 2.37E-06  1.04E-05
selenium  2.40E-05 2.71E-08  1.19F-07 | 2.71E-08  1.19E-07
Total HAPs 213E-03 9.33E-03 | 2.13E-03  9.33E-03

CEC, Inc. 061-933.0002 6B-3 December 2007



Ohio River Clean Fuels, LLC

Low Pressure Flare Emissions

Module 6 - Fischer-Tropsch Product Upgrade
Supporting Calculations

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 uncontrolled.
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 {iIb/MMscf) Ib/hr tpy Ib/hr ipy
Carbon Monoxide 84 25.1 109.9 251 109.9
Sulfur Dioxide 0.6 0.2 0.8 0.2 0.8
Nitrogen Oxides 100 29.9 130.9 29.9 130.9
Lead 0.0005 0.0 0.0 0.0 0.0
PE, PM10, PM2.5 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 | B.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 4.48E-04 1.96E-03 | 2.24E-02 9.82E-02
hexane 1.80E+00 1.08E-02 471E-02 | 5.38E-01 2.36E+00
naphthalene 6.10E-04 3.65E-06 1.60E-05 | 1.82E-04 7.98E-04
toluene 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 | 598E-05 2.62E-04
beryllium 1.20E-05 3.59E-06 1.57E-05 | 3.59E-086 1.57E-05
cadmium 1.10E-03 3.29E-04  1.44E-03 | 3.28E-04 1.44E-03
chromium 1.40E-03 418E-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 497E-04 | 1.14E-04 4,97E-04 -
mercury 2.60E-04 7.77E-05 3.40E-04 | 7.77E-05 3.40E-04
nickel 2.10E-03 6.27E-04 275FE-03 | 6.27E-04  2.75E-03
selenium 2.40E-05 7.17E-06 3.14E-05 | 7.17E-Q6  3.14E-05
Total HAPs : 1.29E-02 5.65E-02 | 5.64E-01 2.47E+00
CEC, Inc. 061-933.0002 6B-4 December 2007



Ohio River Clean Fuels, LLC Module 6 - Fischer-Tropsch Product Upgrade
Supporting Calculations

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

Actual Emissions Potential Emissions
{Controlled) {Uncontrolled)
Pollutant Ib/hr ipy Ib/hr ipy
Carbon Monoxide 252 110.3 25.2 110.3
Sulfur Dioxide 0.2 0.8 0.2 0.8
Nitrogen Oxides 30.0 131.4 30.0 131.4
Lead 0.0 0.0 0.0 0.0
PE, PM10Q, PM2.5 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-068 | 264E-05 1.16E-04
benzene 1.49E-05 8.53E-05 | 6.30E-04 2.76E-03
dichlorobenzene 8.52E-06 3.73E-05 3.60E-04 1.58E-03
formaldehyde 5.33E-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 242E-05 1.06E-04 | 1.02E-03 4.47E-03
arsenic 6.00E-05 2.63E-04 | 6.00E-05 2.63E-04
beryllium 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 420E-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-068 3.15E-05 ( 7.20E-06 3.15E-05
Total HAPs 1.50E-02 6.59E-02 | 5.66E-01 2.48E+00

CEC, Inc. 061-933.0002 6B-5 December 2007
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MODULE 6
DOCUMENTATION

6C



Ohio River Clean Fuels, LLC Module 6 - Fischer-Tropsch and Product Upgrade
LIST OF REFERENCES

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

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

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

e 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, Protocol for Equipment Leak Emission Estimates (EPA-453/R-95-017),
November, 1995.

¢ U.S.EPA, RACT/BACT/LAER Clearinghouse (RBLC);
website: hitp://cfpub.epa.cov/iRBLC

CEC, Inc. 061-933.0002 6C-1 December 2007
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Ohio River Clean Fuels, LLC Module 6 - Fischer-Tropsch and Product Upgrade

BACT Analysis - Cost Evaluation

Emission Control Cost Evaluation - Process Heater MO, Emissions
Definitions
TIC total capital installed cost
HQ 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 = fi{(1+in¥{{1+i)n-1]

Conversicns
1.06 Gigajoules (GJ) = 1 million British Thermal Units (MMBtu)
1.00018 USD =1 CAD (10/3/07 hitp://wwaw.currencysource.com/tables/USD/1X_USD.htmn)
1.4168  Inflation Factor (2007 2nd Q. implicit price deflator / 1891 Average implicit price deflator)
1.233  Inflation Factor (2007 2nd Q. implicit price deftator / 1998 Average implicit price deflator)

Assumptions
$6.28  Natural gas cost (USD/MMBtu - September 2007 per http://www.forecasts.org/natural-gas.him)
0.1424 =CRF
118.532 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 MMBtu/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 (NHa + NO, + O3 — N, + H;0 + COy)
532.7 tons of annual uncontrolled NO, emissions
24 MMBtu/hr process heater
253212 =HQ
3 = NB (8 MMBtu/hr each)
8 horsepower motor for FGR
29.6 tons of ammonia required annually in SCR (NH; + NO, + Oy — Ny + HyO + COy)
29.6 tons of annual uncontrolled NO, emissions

21 MMBtu/hr process heater
2215605 =HQ
3 = NB (7 MMBtu/hr each)
8 horsepower motor for FGR
259 tons of ammonia required annually in SCR (NH; + NO, + O, — N, + H,O + COy)

25.9 tons of annual uncontrelied NO, emissions
20 MMBtu/hr process heater

21101 =HGQ
3 = NB {6.67 MMBtu/hr each)
8 horsepower motor for FGR

24,7  tons of ammonia required annually in SCR (NH3 + NO, + O, — N2 + H,0 + COy)
247 tons of annual uncontrolled NO, emissions

Beferences/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 - "Burners for Fired Heaters in General Refinery Service" sec
4.1.7 - Burner Liberation Typical Sizes.
SCR ductwork equations obtained from "EPA Air Pollution Control Cost Manual” Sixth Edition January 2002 EPA/452/B-
02-001& William Vatavuk’s “Total Annual Cost Spreadsheet Program for Straight Ductwork™ [Results scaled up for
inflation from 1998 to 2007 USD].

CEC, Inc. 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 MMBtu/hr

21 MMBtu/hr

20 MMBtu/hr

Capital Cost
BQ = HGY/NB x {1.158 + 8/HQ)
BQ = 490

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

Annual Operating Gost
ADC=TIC x2.75%

AOC= $238,038

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

Ultra Low NOx Burners (75% C

BQ

TIC

AOC

CE

12.4

$84,902

$2,335

$975

ontrol}

$78.211

$2,151

$1,026

10.8

$76,487

$2,104

$1,052

Large Process Heater

Medium Process Heaters

154 MMBtu/hr

24 MMBtu/hr

21 MMBtu/hr

20 MMBEWhr

Capital Cost
BQ = HQ/NB x {1.158 + 8/HQ})
BQ= 49.0

TIC = 35,000 + HQ [5,230 - (622 x BQ) + (26.1 x BQA)}
TIC $8,659,386

Annual Operating Cost
AOC =TIC x2.75%

AOC= $238,176

Cost Effectiveness
CE = ((TIC * CRF) + AOC) / tpy NQ,,
CE = $3,683

CEC, Inc. 061-933.0002

6C-63

BQ

TIC

AOC

CE

12.4

$89,902

$2,473

$688

$83,211

$2,289

$728

10.8

$81,487

52,241

§747

December 2007



Ohio River Clean Fuels, LLC

BACT Analysis - Cost Evaluation (cont.)

Module 6 - Fischer-Tropsch and Product Upgrade

_ SCR (80% Control})
Large Process 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}"0.6) + 43,000 x (HQ/485)
TIC = $2,859,212 TIC $933,265 $861,236 $836,330
Annual Operating Cost
NH 3 Cost
NH; Cost = HQ x {Ib NOx/MMBtu)} x (1 mole NQy/46 b NO2)
x {17 Ib NH3/1 mole NHz} x {(mole NHy/mole NOx) x
($0.125/1b NH3) x (8,760 hifyr) x CF
NH; Cost = $82,001 NH, $12,779 $11,182 $10,649
Calalyst 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 NHg) x (ton NHg} x ($0.06/kWh) x CF
EC= $107,033 EC $5,947 $5,204 $4,963
Fuel Penaity Cost
FP = (0.0158) x HQ x 8,760 hriyr x fuel cost $/MMBtu x CF
FP= $170,847 FP $26,625 $23,297 $22,188
Total Annual Operating Cost $406,363 Total $52,596 $46,022 $43,837
Cost Effectiveness
CE = {{TIC * CRF) + AQC) / tpy NO,
CE= $1,909 CE $7,833 $8,140 $8,245
_ FGR (10% Control) :
Large Process Heater Medium Process Heaters
154 MMBtu/hr 24 MMBtu/hr 21 MMBtu/hr 20 MMBtu/hr
Capital Cost
TIC = 12,800 x {HQ)"0.8)
TIC = $384,327 TIC $125,984 $116,284 $112,929
Annual Operating Cost
Electricity Cost
EC = (motor hp) x {0.75 kW/hp) x (8,760 hrfyr) x ($0.06/kWh) x CF
EC= $25,116 EC $4,019 $4,019 $4,019
Cost Effectiveness
CE = ((TIC * CRF) + AOC} / tpy NO,
CE= $1,499 CE 57,418 $7,945 $8,138
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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 MMBtwhr | 21 MMBtu/hr | 20 MMBtu/hr
Total TiC $9,038,713 £210,886 $194,496 $189,417
Total Annual Operating Cost $263,154 $6,354 $6,170 $6,122
Cost Effecliveness
CE = ( (Total TIC x CRF) + AOC } / tons removed )
CE= $5,291 CE $2,235 $2,377 $2,436
_ ULNE + FGR {80% Control)
Large Process Heater _ Medium Process Heaters
154 MMBtu/hr 24 MMBtu/hr 21 MMBtu/hr 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) + AQC } / tons removed
CE= $3,640 CE $1,572 $1,675 $1,718
LNB + SCR (88% Control)
Large Process Heater Medium Process Heaters
154 MMBtu/hr 24 MMBtuIEr 21 MMBtuihr 20 MMBtu/hr
Total TIC $11,513,598 $1,018,167 $939,447 $912,817
Total Annual Operating Cost $644,401 $54,031 $48173 $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 P_roce55 Heater N Medium Proce_ss Heaters _
154 MMBtu/hr 24 MMBtu/hr 21 MMBtu/hr 20 MMBtu/hr
Total TIC $11,518,598 $1,023,167 $944 447 $017,817 |
Total Annual Operating 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
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Ohio River Clean Fuels, LLC

BACT Analysis - Cost Evaluation {cont.}

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

Module 6 - Fischer-Tropsch and Product Upgrade

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 = 1,373,000 x ((HQ/48.5)10.8) + 49,000 x (HQ/485)

TIC = $3,536,177.40
Ductwork = $73,568.40
Total = $3,609,745.79
Annual Operating Cost

NH 3 Cost

NH; Cost = HQ x (Ib NOx/MMBtu) x (1 mole NO./46 b NO,}
x (17 Ib NHa/1 male NHg) x (mole NHz/mole NOx) x
($0.125/b NH3) x {8,780 hr/yr) x CF

NHj Cost = $116,611.13

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

CRC = $66,102.31
E.’ectriér'ty Cost
EC = (0.3 kWhfton NH,) x {ton NH,) x ($0.06/kWh) x CF
EC= $128,230.42
Fuel Penalty Cost
FP = (0.015) x HQ x 8,760 hriyr x fuel cost $/MMBtu x CF
FP= $242,957.23
Ductwork Annual Cost Inputs
DAC = $10,925.51
Toital Annual Operating Cost $564,826.61
Cost Effectiveness
CE = (TIC + ACC} / tpy NOx
CE= $2,200.31
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Ohio River Clean Fuels, LLC

Module 6 - Fischer-Tropsch and Product Upgrade

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

COST BASE DATE: Second Quarter 1993 [2]
PPI (Fourth Quarter 1998--FINAL) : [3}
INPUT PARAMETERS

-- Inlet stream flowrate {(acfm}:

-- Duct wvelocity (ft/min): [4]

-- Duct length (ft): [5]

-- Material of construction: [6&]

-- Insulation thickness (in.): (text input) [7]
-- Duct design: [8]

-~ Cost equation parameters: [9]

a:
b:
-- Cost equation form: [10]
-- Control system installation factor: [11]
(if no system, enter Q')
-- Fan-motor combined efficiency (fraction):
DESIGN PARAMETERS
-- Duct diameter (in.):
-- Pressure drop (in. w.c.): [12]
CAPITAL COSTS
Equipment Cost (%)--base:
' ' ' --escalated:
Purchased Equipment Cost ($)}:
Total Capital Investment ($)}: [13]
ANNUAL COST INPUTS
Operating factor (hours/vear): 8760
Electricity price ($/kWhr): 0.060
Annual interest rate (fractional): 0.07
Ductwork economic life (years}: 20
Capital recovery factor {system): 0.0944
Taxes, insurance, admin. factor: 0.04
ANNUAL COSTS
Item Cost ($/yr)
Electricity 842
Taxes, insurance, administrative 2,386
Capital recovery 5,631
Total Annual Cost 8,860
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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 from 'OCAQPS
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 guarter shown. Ductwork equipment 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 8S 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.-gpiral) and circular
longitudinal {circ.-long.)

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

[10] Choices are: power function {1} and exponential {2}.

[11] 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.) 8See 'Manual'.

[12] 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]1 Product of installation factor and Purchased
Equipment Cost. Costs are presented both in terms of
2nd quarter '93 and above escalation date. Latter costs
are based on Producer Price Index PCU 3444#1 ('Air-
conditioning ducts and stove pipe')
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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 to control inorganic gases, they may also be referred to as "acid gas scrubbers.”

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

Applicable Pollutants:

Primarily inorganic fumes, vapors, and gases (e.g., chromic acid, hydrogen sulfide, ammonia, chiorides,
fluorides, and S0,); volatile crganic compounds (VOCY); and particulate matter (PM), including PM less than
or equal to 10 micrometers {um) in aerodynamic diameter (PM,,), PM less than or equat to 2.5 um in
aerodynamic diameter (PM, s}, and hazardeous air pollutants (HAP) in particulate form (PM,,p).

Absorption is widely used as a raw material and/or product recovery technique in separation and purification
of gaseous streams containing high concentrations of VOC, especially water-soluble compounds such as
methanol, ethanol, isopropand, butanol, acetone, and formaldehyde {(Croll Reynolds, 1999). Hydrophobic
VOC can be absorbed using an amphiphilic block copolymer dissolved in waler. However, as an emission
controi technique, 1t 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 or disposed of in an environmentaily acceptable manner (EPA, 1991). When used for PM control,
high coneentrations 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,
1893).

VOC: Removal efficiencies for gas absorbers vary for each pollutani-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, 1996a; EPA, 1991).

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 poflution control method is generally dependent on the following factors:
1) availabilily of suitable solvent; 2) required removal efficiency; 3) polfutant concentration in the inlet vapor;
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4) capacity required for handling waste gas; and, 5) recovery value of the pollutant(s} or the disposal cost of
the unrecoverable solvent (EPA, 1996a). Packed-bed scrubbers are typically used in the chemical, aluminum,
coke and ferroalloy, food and agriculture, and chromium electroplating industries. These scrubbers have had
limited use as part 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 lowers are usually more cost effective than impingement
plate 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 feet per minute (scfm))
{EPA, 1982; EPA, 1998).

b. Temperature: Inlet lemperatures are usually in the range of 4 to 370°C (40 to 700°F) for
waste gases in which the PM is to be controlted, and for gas absorption applications, 4 to
38°C (40 to 100°F). in general, the higher the gas temperature, the fower the absorption rate,
and vice-versa. Excessively high gas temperatures also can lead to 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 clogging (EPA, 1982).

d. Other Considerations: For organic vapor HAP control applications, low outiet
concentrations will typically be required, leading to impraclically tall absorption towers, long
contact times, and high liquid-gas ratios that may not be cost-effective. Wet scrubbers will
generally be efiective 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 to reduce the inlet air temperature to acceptable levels to avoid solvent evaporation or reduced
absorption rates (EPA, 1996a).

Cost Information:

The following are cost ranges (expressed in 2002 dollars) for packed-bed wet scrubbers of conventional
design under typical operating conditions, developed using EPA cost-estimating spreadsheets (EPA, 1996a)
and referenced lo the volumetric fiow rate of the waste stream treated. For purposes of calculating the
example cost effectiveness, the pollutant used is hydrochloric 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,
or treatment methods. As anule, 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 poliutant load flow.
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a. Capital Cost: $23,000 to $117,000 per sm¥sec ($11 to $55 per scfm)

b. O & M Cost: $32,000 to $104,000 per sm¥sec (515 to $49 per secim), 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 bottorn of the scrubber.
Scrubbing liguid is evenly introduced above the packing and flows down through the bed. The liquid coats
the packing and establishes a thin film. The pollutant to be absorbed must be soluble in the fluid. In vertical
designs (packed towers), the gas stream flows up the chamber (countercurrent o the liquid). Some packed
beds are designed harizontally for gas flow across the packing {crosscurrent) (EPA, 1998).

Physical absorption depends on properties of the gas stream and liquid solvent, such as density and viscosity,
as well as specific characteristics of the poliutant{s) in the gas and the liquid stream (e.g., diffusivity,
equilibrium solubifity). These properties are temperature dependent, and lower temperatures generally favor
absorption of gases by the solvent. Absorption is also enhanced by greater contacting 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 7s typically the physical absorption rate, not the chemical
reaction rate (EPA, 1996a; EPA, 1996b).

Inorganic Gases Control:

Water is the most common solvent used to remove inorganic contaminants, Pollutant removal may be
enhanced by manipuiating the chemistry of the absorbing solution so that it reacts with the pollutant. Caustic
solution (sodium hydroxide, NaOH) s the most common scrubbing liquid used for acid-gas control (e.g., HCI,
S0,, or both}, though sodium carbonate (Na,CO,) and calcium hydroxide (slaked lime, CafOH),) are also
used. When the acid gases are absorbed inta the scrubbing selution, 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).

VOC Control:

Absomption is a commaonly applied operation in chemical processing. 1t is used as a raw material andfor 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 operations). 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 factor is the availability of a suitable solvent. The VOGC must be soluble in the absorbing liquid and even
then, for any given absorbent liquid, only VOC that are soluble can be removed. Some common solvents that
may be useful for valatile arganics 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 vapor/liquid
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 pollutant(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 VOC having relatively
high water solubilities. Amphiphilic block copolymers added to water can make hydraphobic VOC dissolve
in water. Other solvents such as hydrocarbon oils are used for VOC that have low water solublilities, though
only in industries where large volumes of these oils are available (e.g., petroleum refineries and petrochemical
plants} (EPA, 1998a).

Another consideration in the application of absorption as a contral fechnigue 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 VOC is desorbed from the absorbent liquid,
typically at elevated temperatures andfor under vacuum. The VOC is then recovered as a liquid by a
condenser (EPA, 1995).

PM Conirol:

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 2 “de-mister”) is typically
positioned abovefafter the packing and scrubbing liquid supply. Any scrubbing liquid and wetied PM entrained
in lhe 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 concentrations 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 bacause
the packing is 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 lo 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 conirol of PM (EPA, 1998).

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

Relatively fow pressure drop;

2. Fiberglass-reinforced plastic (FRP) construction permits operation in highly corrosive
~ atmospheres;
3. Capable of achieving relatively high mass-transfer efficiencies;

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

5. Relatively low 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, 1982):

1. May create waler (or liquid) disposal problem:;
2. Waste product collecied wet;
3. PM may cause plugging of the bed or plates;
4. When FRP construction is used, it is sensitive to temperature; and
EPA-CICA Fact Sheet 4 Packed-Bed/Packed-Tower Scrubber

6C-72



5. Retatively high maintenance costs.
Other Considerations:

For gas absorption, the waler or other solvent must be treated to remove the captured pollutant 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, amphiphitic block copolymer). Initially,
the recycle stream may go to a ireatment system to remove the pollutants or the reaction product. Make-up
solvent may then be added before the liquid stream reenters the column (EPA, 1996a).

For PM applications, wet scrubbers generate waste in the form of a slurry. This creates the need for both
wastewater treatment 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. If the sofid waste is inert and nontoxic, it can generaliy be
landfilled. Hazardous wastes will have 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 polfutants 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:  Conirol Device - Capture/Disposal

Applicable Pollutants: Particulate Matter (PM), including particulate matter less than or equal to 10
micrometers (um) in aerodynamic diameter (PM,,), particutate matter tess than or equal to 2.5 pym in
aerodynamic diameter (PM, 5), 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 efficiencies are between 99 and 99.9%. Older existing equipment have arange
of aclual 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 filtration velocity and particle size.

or a given combination of filter design and dust, the effluent particle concentration from a fabric filler is nearly
constant, whereas the overall efficiency is more likely to vary with particulate loading. For this reason, fabric
filters can be considered to be constant oullet devices rather than constant efficiency devices. Constant
efffuent concentration is achieved because at any given time, part of the fabric filter is being cleaned. As a
result of the cleaning mechanisms used in fabric fitters, 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 efiiciency increases until the
next cleaning cycle. Average collection efficiencies for fabric filters are usually 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
systemns 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 horn enhancement of mechanical shaker cleaning is generally
used for applications with dense particulates such as utility boilers, metal processing, and mineral products.

EPA-CICA Fact Sheet Fabric Filter
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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 Boilers (Coal) 1-01-002...003

Industrial Boilers (Coal, Wood) 1-02-001...003,
1-02-009

Commercial/Institutional Boilers (Coal, Wood) 1-03-001...003,
1-03-009

Non-Ferrous Metats Processing

{Primary and Secondary):

Copper 3-03-0085, 3-04-002
Lead 3-03-010, 3-04-004
Zinc 3-03-030, 3-04-008
Aluminum  3-03-000...002
3-04-001

Other metals production  3-03-011...014

Ferrous Metals Processing:

3-04-005...006
3-04-010...022

Coke 3-03-003..004

Ferroalloy Production  3-03-006...007
tron and Steel Production  3-03-008...009
Gray iron Foundries  3-04-003

Mineral Products:

Steel Foundries.  3-04-007,-009

Cement Manufacturing  3-05-006...007

Coal Cleaning 3-05-0190

Stone Quarying and Processing  3-05-020

Asphalt Manufacture
Grain Milling

Other 3-05-003...999
3-05-001...002
3-02-007

Emission Stream 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 o more than 50 standard cubic meters per second
(sm¥sec) ("hundreds” to more than 100,000 standard cubic feet per minute (scfm)). Custon
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 aver 500
sm¥/sec (100,000 to over 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 accomrmodated 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 prevents the
temperature limits 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)

c. Pollutant Loading: Typical inlet concentrations to baghouses are 1 to 23 grams per cubic meter
{g/m®) (0.5 to 10 grains per cubic foot (gr/ft)), 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).
Weli-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 to 0.011 g/dsm® (0.001 to 0.005 gr/dscf). (AWMA, 1892)

Emission Stream Pretreatment Requirements:

Because ofthe wide variety of filter types available to the designer, it is 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 refatively large particles, mechanical
collectors such as cyclones may be used to reduce the load on the fabric filter, especially at high inlet
concentrations (EPA, 1928b).

Cost Information:

Cost estimates are presented below for reverse-air cleaned fabric filters, for sonic horn enhancement, and for

reverse-jet cleaned fabric filters. The costs are expressed in 2002 dollars for reverse-air cleaned and sonic

horn 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 horn enhancement is obtained from the manufacturer quote
given in the OAQPS Control Cost Manual (EPA, 1998b). Sonic homs 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 sonic hom enhancement. The capital cost for the reverse-
jet cleaned fabric baghouse is based on a manufacturer quote {Carrington, 2000). This quote includes only
the baghouse purchased equipment cost. O&M costs, annualized costs, and cost effectiveness were not
estimated for reverse-jet. In general, reverse-jet has higher capital costs and O&M costs than reverse-air due
to its complexity (see Section 10, Theory of Operation).

Costs are primarily driven by the waste stream volumetric flow rate and pollutant loading. In general, a small
unit controlling a low pollutant 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 scfm),
respectively, and a pollutant loading of @ 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).

Follutants that require an unusually high leve! of control ar 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, 1928b). The additional costs for controlling more complex waste strearms 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: $13,000 to $180,000 per sm¥s ($9 to $85 per scfm), reverse-air
$1,000 to $1,300 per m¥sec ($ 0.51 o $0.61 per scfm), additional cost for
sonic horns
$2,000 to $4,200 per m*sec ($1 to $2 per s¢fm), reverse-jet purchased
equipment cost

b. 0O &MCost: $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 ($8 1o $50 per scfm), 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. Fabyric 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 commeon type of fabric filter. The dust cake that 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 cylindrical bags. Bags may be 6 to 9 m (20 to 30 ft) long and 12.7 to 30.5 cenlimeters
{cm} (5 to 12 inches) in diameter. Groups of bags are placed in isclable compartments to allow cleaning of
the bags or replacement of some of the bags without shutting down the entire fabric filler. (STAPPA/ALAPCO,
1996}

Operating conditions are important determinants of the choice of fabric. Some fabrics (e.g., polyolefins,
nylons, acrylics, polyesters) are useful only at relatively low temperatures of 95 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, 1896).

Practical application of fabric filters requires the use of a large fabric area 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 to cloth area. The selection of air-to-cloth ratio depends on the
particulate loading and characteristics, and the cleaning method used. A high particulate loading will require
the use of a larger baghouse in order to avoid forming 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 which will intercept a greater fraction of particulate, 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 ineffective, then the baghouse pressure drop
will become too high. (ICAC, 1898)

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 eifective 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 flex and crack the filter cake.
in internal cake collection, the bags are allowed to 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
ihe 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 woven fabrics and thus,
are more difficult fo clean, feits 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
compartrment can be isolated and cleaned separately while the other compartments continue {o treat the dusty
gas. One method of providing the reverse flow air is by the use of a secondary fan or cleaned gas from the
other companiments. 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 horns required is determined by
fabric area and the number of baghouse compartments. Typically, 1 to 4 homs per compartment operating
at 150 to 200 hertz are required. Compressed air to power the homs is supplied at 275 to 620 kiloPascals
(kPa} {40 to 90 pounds per square inch gage {psig)). Sanic horns activate for approximately 10to 30 seconds
during each cleaning cycle {Carr, 1984) .

Sonic horn cleaning significantly reduces the residual 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 retrofilted with sonic horns. Sonic assistance is frequently used
with fabric filters at coal-buming utilities (EPA, 1998a).

Reverse-jet is a cleaning method developed in the 1950's to provide better removal of residual dusts. [n this
method, the reverse air is piped to a ring around the bag with a narrow slotinit. 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 motor and cable system, that travels up and down the bag. This method provides excellent cleaning of
residual dust. Due to its complexity, however, maintenance requirements are high. In addition, air
impingement on the bags results in increased wear (Billings, 1870). The application of reverse-jet cleaning
has been declining (EPA, 1598a).

Advantages:

Fabric filters in general provide high collection efficiencies on both coarse and fine (submicron) particulates.
They are relatively insensitive to fluctuations in gas stream conditions. Efficiency and pressure drop are
relatively unaffected by large changes in inlet dust loadings for continucusly cleaned filters. Filter outlet air
is very clean and may be recirculated within the plant in many cases (for energy conservation). Collected
material is collected dry for subsequent processing or disposal. Corrosion and rusting of components are
usually nat problems. Operation is relatively simple. Unlike electrostatic 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 availablein 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 metailic fabrics, which
can be expensive. Certain dusts may require fabric treatments to reduce dust seepage, or in cther cases,
assist in the removal of the collecied dust. Concentrations of some dusts in the collector, approximately 50
gim?® (22 gr/ft®), may represent a fire or explosion hazard if a spark or flame is accidentally admitied. Fabrics
can bumn if readily oxidizable dust is being collected. Fabric filters have relatively high maintenance
requirements (e.g., pericdic 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, lypically in the range
of 100 to 250 mm of water column (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-sulfur
coals or fly ash containing high unburned carbon levels, which respectively have high and low resistivities, and
thus are relatively difficult to collect with electrostatic precipitators. (STAPPA/ALAPCO, 1996)
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EPA-452/F-03-018

Air Pollution Cohtrol Technology
Fact Sheet

Name of Technology: Catalytic Incinerator

This type of incinerator is also referred to as a catalytic oxidizer, or catalytic reactor.
Type of Technology: Destruction by oxidation.

Applicable Pollutants:

Volatile organic compounds (VOC) and many types of particulate matter (PM). In the past, catalytic
incinerators were not recommended as a control device for PM, since the PM, unless removed prior to
incineration, often coated (or "blinded”) the catalyst so that the catalyst's active 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 deaclivate the supported noble metal catalysts (EPA, 1991).

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 containing VOC, although they are rapidly deactivated by the presence of chlorine (EPA,
1996a).

Achievable Emission Limits/Reductions:

VOC destruction efficiency is dependent upon VOC composition and concentration, operating temperature,
oxygen concentration, catalyst characteristics, and space velocity. Space velocily 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 efficiency is strongly influenced by catalyst operating
temperature. As space velocity increases, VOC destruction efficiency decreases, and as temperature
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 fest (ft%)) per 0.47
standard cubic meters per second {sm*/sec) (1,000 standard cubic feet per minute (scfm)) of offgas passing
through the device can achieve 85 percent VOC destruction efficiency (EPA, 1992). Higher destruction
efficiencies of (98 - 99 percent) are achievable, but require larger catalyst volumes and/or 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 incinerators, were reported as
being used as control devices for PM and were reported as achieving 25 - 99% control efficiency of PM,, at
point source facilities (EPA, 1998). Table 1 presents a breakdown of the PM,, control efficiency ranges by
industry where catalytic incinerators have been reported (EPA, 1996b). 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 facilities that do not have VOC emissions and control only PM, as well as facilities which have low PM
emissions and are primarily concerned with controfling 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 (%)
Petroleum and Coal Producis 25-99.9

asphalt roofing processes (blowing, felt saturation): mineral calcining:
petroleum refinery processes (asphalt blowing, catalytic cracking,
coke calkining, sludge converter); sulfur manufacturing

Chemical and Allied Products 50 - 99.9
carbon black manufacturing (mig); charcoal mfg; liquid waste
disposal; miscellaneous chemical mfg processes; pesticide mfg;
phthalic anhydride mfg (xylene oxidation); plastics/synthetic organic
fiber mfg; solid waste incineration (industrial}

Primary Metals Industries 70-99.9
by-product coke processes (coal unloading, oven charging and
pushing, quenching); gray iron cupola and other miscellaneous
processes; secondary aluminum processes (buming/drying, smelting
furnace); secondary copper processes (scrap drying, scrap cupola,
and miscellaneous processes); steet foundry miscellaneous
processes; surface coating oven

Electronic and Qther Electric Equipment 70-99.9
chemical mfg miscellaneous processes: elecirical equipment bake
furnace; fixed raof tank; mineral production miscellaneous processes;
secondary aluminum rollfdraw extruding; solid waste incineration
{industrial)

Electric, Gas, and Sanitary Services 90 -98
internal combustion engines; solid waste incineration {(industriai,
commercialf insfitutionat) -

Stone, Clay, and Glass Products i 50-85
barium processing kiln; coal cleaning thermal dryer, fabricated plastics
machinery; wool fiberglass mig

Mining 70-99.6
asphait concrete rotary dryer; erganic chermical air oxidation units,
sulfur production )

Educationat Services 80
solid waste incineration (commercialf institutional)

Paper and Allied Products 95
boiler

Printing and Publishing 95

surface coating dryer; fugitives
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Applicable Source Type: Point

Typical Industrial Applications:

Catalytic incinerators can be used to reduce emissions from a variety of stationary sources. Solvent
evaporation 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. Catalyticincinerators
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.

Air Flow: Typical gas flow rates for packaged catalytic incinerators are 0,33 to 24 sm®/sec {700
t0 50,000 scfm) (EPA, 1996a).

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).

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, 1992). The waste gas may be diluted with ambient air, if necessary,
to lower the concentration. :

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 deactivation (EPA, 1992).

Emission Stream Pretreatment Requirements:

Typically, if design conditions are satisfied no pretreatment is 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 cost ranges (expressed in 2002 dollars) for packaged ecatalytic incinerators of conventional
design with fixed beds under typical operating conditions, developed using EPA cost-estimating spreadsheets
{EPA, 1996a} and referenced to the volumetric flow rate of the waste stream treated. The costs do notinclude
costs for a post-oxidation acid gas treatment system. Cosis can be substantially higher than the ranges
shown when used for low-VOC concentration streams (less than around 100 ppmv). As a rule, smaller units
controlling a low congentration waste stream will be much more expensive (per unit volumetric flow rate) than
a large unit cleaning a high poliutant load flow. Operation and Maintenance (O & M) Costs, Annualized Cost,
and Cost Effectiveness are dominated by the cost of suppiemental fuel required.

a. Capital Gost: $47,000 to $191,000 per sm*sec {($22 to $90 per scfm)
b. ©O&M Cost: $8,500 to $53,000 per sm*/sec ($4 to $25 per scfm), annually
¢.  Annualized Cost: $17,000 to $106,000 per sm¥sec ($8 to $50 per scfm), 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 pollutant controlled. However, when used fo treat very low
concentrations of toxic air poliutants {less than 100 ppmv), the cost per ton removed may be
many thousands of dallars, because only a small amount of pollutant is being destroyed.

Theory of Operation: .

Catalyticincinerators operate very similar to thermal/recuperative incinerators, with the primary difference that
the gas, after passing through the flame area, passes through a caltalyst bed. The catalyst has the effect of
increasing the oxidation reaction rate, enabling conversion at lower reaclion temperatures 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 inciude metal oxides, which are used for gas
streams containing chiorinated compounds (EPA, 1998).

In a catalytic incinerator, the gas stream is introduced into & mixing chamber where It is also heated. The
waste gas usually passes through a 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 from the actlve sites by the gas and
transferred by diffusion back into the gas stream (EPA, 1998),

Particulate matter can rapidly coat the catalyst so that the catalyst active 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 all the active surface of the catalyst is contained in
relatively small pores, the PM need not be large to blind the catalyst. No 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 information is likely to be available from the calalyst manufacturers (EPA, 1996a).

The method of contacting the VOC-containing sfream with the catalyst serves to distinguish catalystic
incineration systems. Both fixed-bed and fluid-bed systems are used.

Fixed-bed catalytic incinerators may use a monolith catalyst or a packed-bed catalyst (EPA, 1996a):
Monolith 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
parallel, non-intersecting channels aligned in the direction of the gas flow. Monoliths offerthe advantages
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of minimal attrition due to thermal expansion/contraction during startup/shutdown and low overall
pressure drop.

Packed-Bed Catalytic Incinerators - A second contacting scheme is a simple packed-bed in which
catalyst particles are supported either in a tube or in shallow trays through which the gases pass. This
scheme is not in widespread use due te its inherently high pressure drop, compared to 2 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 pelletized, is used by several industries (e.g., heat-set web-offset printing).
Pelletized catalystis advantageous where large amounts 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 monolith. 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 o 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 transfer 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 general rule, fiuid-bed syslems 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 confinuous manner. A disadvantage of a fluid-bed is the gradualloss
of catalyst by attrition. 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 volumefsize required.

mP a0 Te

Disadvantages:
Disadvantages of catalytic 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.

oo 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 catalylic incinerators to VOC inlet

EPA-CICA Fact Sheet _ 5 Catalytic Incinerator
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stream flow conditions and catalyst deactivation limit their applicability for many industrial processes (EPA,
1992).
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Section Ul - Specific Air Contaminant Source Information

NOTE: One copy of this seclion should be filled out for each air coptaminant source covered by this PTI application. See the line by ling PTI

instructions for additicnal information.

1.

Company identification {name for air contaminant source for which you are applying): LARGE AND MEDIUM PROCESS
HEATERS (4 TOTAL; DUCTED TO COMMON EXHAUST AND CONTROLS)

List all equipment that are part of this air contaminant source: F-T FRACTIONATOR FIRED HEATER {154 MMBtu/hr),
PRODUCTION FRACTIONATION FEED HEATER (24 MMBtu/hr), HYDROCRACKER FEED OIL HEATER (21MMBtu/hr),
HYDROCRACKER FEED HYDROGEN HEATER (20 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? (monthfyear) 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 PT!
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.

* lftotal 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 poliutants, if “Emissions before controls (max), Ib/hr" multiplied by 24 hours/day is
greater than 10 lb/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.

* i you use units other than Ib/hr or tonfyr, specify the units used (e.g., gr/dsct, Ib/ton charged, Ilb/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 Emissions Actual Actual Requested Requested
before emissions emissions Allowahle Allowable
controls (max) (Ib/hr} (ton/year) {Ib/hr) ({ton/year)
(Ib/hr)
Particulate emissions (PE)
{(fermerly particulate matter, PM) 4.7 47 20.6 &7 20.6
P-M“) (pM < 10 mierons in 4.7 4.7 20.6 4.7 20.6
diameter)
Sulfur dioxide {(SO;) 0.4 04 1.6 0.4 16
Nitrogen oxides (NQ,) 140 16.8 73.6 16.8 736
Carbon monoxide (CO) 51.9 51.8 227.3 51.9 227.3
Organic compounds {OC) 3.4 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 T 4.9 1.1 4.9
Air Toxics (see instructions): 0.1 0.1 0.2 0.1 0.2
Ohio EPA, Division of Air Pollution Cantro! Page 1 Section 1l
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Section ll - Specific Air Contaminant Source Information

Provide your calculations as an attachment and explain how all process variables and erisston factors were selected.
Note the emissions factor(s) ernploged and document the origin. Example: AP-42, Table 4.4-3 (B/97); stack test, Method
5, 4/96; mass balance based on MSDS; efc.

5. Does this air contaminant source employ emissions control equipment?
B Yes - fill out the applicable information below.
O No - proceed to item # 5.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = S0,
Nitrogen oxides = NOx; Carbon monoxide = CO

[0 Cyclone/Multicione

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE [J oC 0 SO, O NOx O co 3 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Cyclone O Multiclone [] Rotoclone [ Other
CI This is the only control equipment on this air contaminant source

It no, this controt equipmentis: O Primary ] Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[] Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlied: [ PE 0 ocC 3 SO, 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 [3 Pulse jet O Shaker [ Other
O Lime injection or fabric coating agent used: Type: Feed rate:
(O This Is the only control equipment on this air contamninant 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:

0O Wet Scrubber
Manufacturer: Year installed:
What do you call this controf equipment;
Pollutant{s) controlled: 3 PE 0OC [0S0, B NOx 0o co 0 Other
Estimated capture efficiency (%); Basis for efficiency:
Design control efficiency (%): _ Basis for efficiency:
Type: 3 Spray chamber ] Packed bed [J impingement [J Venturi [J Othe
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:
Scrubbing liquid flow rate (galfmin): :
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:

O Electrostatic Precipitator
Manufacturer: Year installed:
What do you cali this control equipment:

Ohio EPA, Division of Air Pollution Control Page 2 Section Il
LRG + MED PRO HTRS PTI appiication section 2.doc
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Section |l - Specific Air Contaminant Source Information

Pollutant(s) controlled: [ PE O OoC O S0, O NOx O co 1 Other
Estirmated capture efficiency {%): Basis for efficiency:
Design control efficiency (%); Basis for efficiency:
Type: 0 Plate-wire [ Flat-plate [J Tubular (] Wet O Other
Number of operating fields:

[3 This is the only control equipment on this air contaminant source
If no, this control equipment is: O Primary 0 Secondary [ 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: 3 PE [1 OC 0 SO, 0O NOx 0O Co 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 scurce
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 Catalytic Incinerator
Manufaciurer: Year installed:
What do you call this control equipment:
Poltutant(s) controlled: I PE O oC 0 SO, O NOx a Cco 1 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%):  Basis for efficiency:
Minimum inlet gas temperature (°F):
Cornbustion chamber residence time (seconds):
Minimum temperature difference {°F) across catalyst during air contaminant source operation:
7 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:

O Thermal Incinerator/Thermal Oxidizer
Manufacturer; Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE O ocC 0 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

I no, this control equipment is: 3 Primary [0 Secondary [O Parallel

List any other air contaminant sources that are also vented to this control equipment;

O Flare

Manufacturer: Year installed:
What do you calt this control equipment:
Pollutant(s) controlled: O PE (O OC 080, ONOx [CO 0 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed O Elevated (open)

Ignition device: 1 Electric arc [ Pilot flame

Chio EPA, Division of Air Pollution Control Page 3 . Section 11
LRG + MED PRO HTRS PTI application section 2.doc
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Section H - Specific Air Contaminant Source Information

Flame presence sensor: [J Yes [ No

[ This is the only control equipment on this air contaminant source

If no, this control equipment is: {J Primary 0 Secondary {3 Paraliel

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: 3 PE 0 oC O 80, ONOx [OcCOo 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 Maxirnum
Design coolant flow rate (gpm):
[3 This is the only control equipment on this air contaminant source

If no, this control equipment is: 3 Primary {3 Secondary 0O Parallgl

List any other air contaminant sources that are also vented to this control equipment:

O Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Poellutant(s) controlled: O PE 1 OC a 80O, 1 NOx a 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 (ppmv):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration (including any cooling cycle):
[J This is the only contro! equipment on this air contaminant source
If no, this control equipment is: [J Primary O Secondary O 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: [J PE O oC CO0SC. KO NOx [QOCO 1 Other
Estimated capture efficiency (%): Basis for efficiency: ‘

Design controt efficiency (%) Basis for efficiency:
Reageni(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: [ Primary O Secondary [1 Parallel
List any other air contaminant sources that are also vented to this control equipment:

{0 Paint booth fiiter
Type: [0 Paper O Fiberglass [J Water curtain [0 Other
Design control efficiency (%): Basis for efficiency:

B 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: O3 PE 0OoC 0O S0, NOx [OCO O Other
Estimated capture efficiency (%): 100 Basis for efficlency: ENGINEERING DESIGN

Ohio EPA, Division of Air Pollution Control Page 4 Segction I!
LRG + MED PRO HTRS PTI application section 2.doc
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Section Il - Specific Air Contaminant Source Information

Design control efficiency {(%): >88 Basis for efficiency: EPA

{1 This is the only control equipment on this air contaminant source

If no, this control equipment is: & Primary O Secondary OO 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 PTl 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 PTt instructions for additional information.

Complete the tables below if the requested allowable annual emission rate for this PTt 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
Inclustrial 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 fine.

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)
LARGE AND MEDIUM A ROUND 3.28 FT 75 700 36,000 700
PROCESS HEATERS

*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.

Ohio EPA, Division of Air Pollution Control Page 5 . ) Section |l
LRG + MED PRO HTRS PTI application section 2.doc
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Section JI - Specific Air Contaminant Source Information

Table 7-B, Fugitive Egress Point Information
Company 1D for the Type Egress Point Description {(examples: garage door, 12X | Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; cutside 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 fine. 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 1D or Name for the Egress Point

Building Height (ft) Building Width (ft) | Building

Length (ft)

LARGE & MEDIUM PROCESS HEATERS

328 {Gasifier) 120 (Gasifier) 1,400 (6 Gasifiers)

8. Request for Federally Enforceable Limits

Ohio EPA, Division of Air Pollution Control

As part of this permit application, do you wish to propose veluntary 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)?

] yes
X no
[0 not sure - please contact me if this affects me

It 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
Ooooon

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 fo this application.

Page 6 Section 1|
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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, complete 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,

Pollutant(s} Monitored

Appendix B)
LARGE AND NONE (ANALYTICAL TESTING | NONE {0.10 GR/DSCF H,S HoS IN FUEL GAS
MEDIUM OF FUEL GAS) IN FUEL GAS)
PROCESS
HEATER STACK

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 3745-31-05?

[1 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

LRG + MED PRO HTRS PTI application section 2.doc
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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 ma y 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)

Xl 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 Maximum Normal
(Indicate units if other than mmBtu/hr) {Indicate unils if other than mmBiu/hr} (indicate units if other than mmBtu/hr)

154.0 1154.0 154.0

4, Output Capacity:

Rated ' Maximum Normal
(ib steam/hr} (b steamvhr) (ib steam/fir)

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):

[ 1 Fuel/Air Ratio [] Oxygen [ ] None
Other (describe) TO BE DETERMINED

EPA FORM 3101 ~ REV2005 Page 1 6D-8



8. Type of Fuel Fired (complete ali 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 Oil [] Primary
[] Backup gal gal gal
No. 6 Fuel Ot 1 Primary
[ Backup gal gal gal
Other** Oil [ Primary
"1 Backup gal gal gal
Natural Gas [] Primary | 950 0.05 1,400 MMSCF | 162,000 SCF 222,000 SCF
Backup
Wood [] Primary
] Backup tons Ibs Ibs
LPG (] Primary
[ ! Backup BB gal gal gal
Other* X Primary | 487.5 NIL 0.001 2,800 MMSCF | 316,000 SCF 433,000 SCF
(| Backup .
Other** [ ] Primary
1 Backup

* Please identify ali combinations of fuels that are co-fired:

** Identify other fuel(s): TAILGAS

9. Type of Coal Firing (check one):

[] Pulverized-Wet Bottom [ ] Hand-Fired
[_] Pulverized-Dry Bottom [_| Cyclones
[C] Underfeed Stoker

10.

Flyash Reinjection:

D Yes

[]No

11.  Overfire Air:

(] Yes

12.

[ INo

Qil Preheater:

[ ] Yes - Indicate Temperature

[ No

EPA FORM 3101 - REV2005

Coal-Fired Units

[ Chain Grate

[ ] Traveling Grate
] Spreader Stoker[_| Fluidized Bed
[] Other (describe)

Oil-Fired Units

deg. F

Page 2
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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 fist '
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 Btushr):

Rated Maximum Normal
{Indicate unils if other than mmBlu/hr) (Indicate units if other than mmBtu/hr) {indicate units if other than mmBtu/fr)

24.0 24.0 24.0

4. Output Capacity:

Rated Maximum Normal
{(ib steam/hr) (b steanv/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 [X] Forced

7. Type of combustion monitoring (check one):
D'FueI/Air Ratioo [_| Oxygen [ ] None
DX Other (describe) TO BE DETERMINED

EPA FORM 3101 — REV2005 Page 1 6D-10



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 Ibs
No. 2 Fuel Oil [] Primary

[1 Backup gal gal gal
No. 6 Fuel Ol [1 Primary |

"] Backup gal gal gal
Other** Oil 1 Primary

] Backup gal gal gal
Naturai Gas [l Primary | 950 0.05 220 MMSCF 25,300 SCF 35,000 SCF

B Backup
Wood ] Primary

[ Backup tons ibs ibs
LPG {1 Primary =

[1 Backup i gal gal gal
Other** Primary | 487.5 NIL 0.001 430 MMSCF 49,200 SCF 67,400 SCF

[ Backup
Other** [ Primary

L] Backup

* Please identify ali 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 [_] Cyciones [_] Spreader Stoker [ ] Fluidized Bed
[ ] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:

[] Yes [INo
11.  Overiire Air:

D Yes D No

Qil-Fired Units

12.  Oil Preheater: '

[L] Yes- Indicate Temperature deg. F

] No
EPA FORM 3101 — BREV2005 Page 2
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FOR OHIC 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
to this emissions unit which are not included in this list

1.

EPA FORM 3101 — REV2005

Reason this form is being submitted (check one)

D3] New Permit

[] Renewal or Modification of Air Permit Number(s) (e.g. BO0O1)

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.

Input Capacity (million Btu/hr):

Rated Maximum Normal
{indicate units if other than mmBtu/hr) {Indicate units if other than mmBiurhr) (Indicate units if other than mmBtu/hr)
21.0 21.0 21.0
Output Capacity:
Rated Maximum Normal
{ib steam/hr) (ib steamv/fir) {ib stearmv/hr}

DX Not applicable - operation does not produce steam.

Percent of Operating Time Used for:

Process: 100 %
Space Heat: Y%
Type of Draft (check one):

[] Natural [_] Induced Forced

Type of combustion monitoring (check one):

[ 1Fuel/Air Ratio [ ] Oxygen [ ] None
Other (describe) TO BE DETERMINED

Page A
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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 lbs Ibs

No. 2 Fuel Qi [ 1 Primary
[ Backup gal gal gal

No. 6 Fuel Oil L1 Primary
'] Backup ' gal gal gal

Other** Oil (] Primary
[} Backup gal gal gal

1 0.05 195 MMSCF | 22,100 SCF 30,300 SCF

Natural Gas L] Primary | 950
Backup

Wood [] Primary
[J Backup tons lbs lbs

LPG L] Primary
[] Backup gal gal gal

Other™* Primary | 487.5 NIL 0.001 380 MMSCF 43,000 SCF 59,000 SCF
1 Backup

Other* L] Primary
[ 1 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 [L]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 [ INo

Qil-Fired Units
12.  Qil Preheater:

[] Yes - Indicate Temperature_ deg. F
L] No
EPA FORM 3101 — REV2005 Page 2
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FOR OHIO EPA USE
FACILITY iD:

EUIO: 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)

X] 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 Maximum Normal
(Indicate units if other than mmBtu/hr) (Indicate units if other than mmBiu/hr) (Indicate units if other than mmBiu/hr)

20.0 20.0 20.0

4. Output Capacity:

Rated Maximum Normal
(b steam/hr) (b stearn/fir) (b steanvhir)

Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 Yo
Space Heat: Yo

6. Type of Draft (check one):
[ ] Natural [ ] Induced Forced

7. Type of combustion monitoring (check one):
[ ] Fuel/Air Ratio [ ] Oxygen [ ] None
X Other (describe) TO BE DETERMINED

EPA FORM 3101 — REV2005 Page 1 6D-14



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
(1 Backup tons Ibs ibs

No. 2 Fuel Qil {1 Primary
[ Backup gal gal gal

No. 6 Fuel O [ Primary
L] Backup gal gal gal

Other** Oil [J Primary
: [ 1 Backup gal gal gal

Natural Gas [} Primary | 950 0.05 185 MMSCF 21,000 SCF 29,000 SCF

Backup

Wood [] Primary
{1 Backup tons Ibs Ibs

LPG [] Primary
[] Backup gal gal gal

Other** [ Primary | 487.5 NIL 0.001 360 MMSCF 41,000 SCF 56,200 SCF

] Backup

Other** [ Primary

[] Backup

* Please identify all combinations of fuels that are co-fired:

** Identify other fuel(s): TAILGAS

9. Type of Coal Firing {check one):

Coal-Fired Units

[} Pulverized-Wet Botiom [_] Hand-Fired
[] Pulverized-Dry Bottom [_| Cyclones

[ ] Underfeed Stoker

10.  Flyash Reinjection:
[ Yes [ INo
11.  Qverfire Air:
] Yes [ 1 No
12.  Qil Preheater:

[ Yes - Indicate Temperature

] No

EPA FORM 3101 — REV2005

[] Chain Grate
[} Spreader Stoker [ ] Fluidized Bed

[] Other (describe)

[] Traveling Grate

Qil-Fired Units

deg. F
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Section Il - Specific Air Contaminant Source Information
NOTE: Cne capy 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 informatior:.

1. Company identification (name for air contaminant source for which you are applying): NITROGEN HEATER (4 MMBtu/hr)
2. List all equipment that are part of this air contaminant source: NITROGEN HEATER (4 MMBtu/hr)
3. Air Contaminant Source Installation or Modification Schedule (must be compieted 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 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)
poliutant(s). For all other poflutants, 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 ton/yr, specify the units used (e.g., gr/dsct, Ib/ton charged, Ib/MMBtu, ton/12-
months).

* Requested Allowable (ton/yr} is often equivalent to Potential to Emit (PTE) as defined in QAGC 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) {Ibfhr) {ton/year)
(Ib/hr) :
Particulate emissions (PE) 4
(formerly particulate matter, PM) 0.09 . 0.09 _ 0.4 01 .
PMy; {PM < 10 microns in 0.09 0.00 0.4 0.1 0.4
diameter) )
Sulfur dioxide (SO,) 0.0 0.0 0.0 1 0.0 0.0
V)
Nitrogen oxides (NO,) 1.1 1.1 4.9 1.1 4.9
Carbon monoxide (CO) 1.0 1.0 4.2 1.0 4.2
Organic compounds (OC) 0.06 0.06 0.3 0.06 0.3
Volatile organic compounds 0.06 0.06 03 0.06 0.3
(voc) . . . 0¢ .
Total HAPs 0.2 0.2 0.09 0.2 0.08
Highest single HAP: (hexane) 0.02 0.02 0.089 ' 0.02 0.089
Air Toxics (see instructions): 0.2 102 0.09 0.2 0.09

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. o

Ohio EPA, Division of Air Pollution Control
N2 HTR PTI application section 2.doc
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Section Hl - Specific Air Contaminant Source Information

5. Does this air contaminant source employ emissions controf equipment?
{1 Yes - fill out the applicable information below.

No - proceed to item # 6,

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = S0,

Nitrogen oxides = NOx; Carbon monoxide = CO

O Cyclone/Multiclone
Manufacturer: Year installed:
What do you call this controf equipment:
Pollutant(s) controlled: 3 PE 0 ocC O SO, 00 NOx O co 3 Other

Estimated caplure efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [J Cyclone [J Multiclone 3 Rotoclone [ Qiher
O This is the only control equipment on this air contaminant source

If no, this contral equipment is: [ Ptimary O] Secondary [J 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) controfled: [J PE O oc 1 SG, O NOx g 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: 3 Negative pressure [ Positive pressure

Fabric cleaning mechanism: O Reverse air [] Pulse jet [ Shaker [J Other

0J Lime injection or fabric coating agent used: Type: Feed rate:

[0 This is the only control equipment on this air contaminant source

if no, this control equipmentis: 3 Primary [? Secondary [1 Parallel

List any other air cantaminant 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: 0 PE O oCc OSC; ONOx D»CO [OOCther
Estimated capture efficiency (%): Basis for efficiency; :
Design control efficiency (%}): Basis for efficiency:
Type: O Spray chamber O Packed bed [0 Impingement [ Venturi [J 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? O Yes [ No

Water supply pressure {psig): NQTE: This item for spray chambers only.
O This is the only control equipment on this air contaminant source

If no, this control equipment is: [J Primary 0O Secondary O Parallel

List any other air contaminant sources that are also vented fo this control equipment:

OO0 Electrostatic Precipitator
Manufacturer; Year installed:
What do you call this control equipment:
Pollutan{s) controlled: O PE 0 OC O SO, 0 NOx O Cco O Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:

Ohio EPA, Division of Air Pollution Contro! Page 2
N2 HTR PTf application section 2.doc
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Section Il - Specific Air Contaminant Source Information

Type: (1 Plate-wire [J Flai-plate 3 Tubular 0 Wet O Other
Number of operating fields:

{1 This is the only control equipment on this air contaminant source
If no, this control equipment is: O Primary 3 Secondary [ 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: [J PE 0 oC 0 SO, 1 NOx O co 0O Other
Estimated capture efficiency (%}): Basis for efficiency:
Design reganeration cycle time {minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour): __
[J This is the only control equipment on this air contaminant source
i no, this control equipment is: O Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equiprnent:

1 Catalvytic Incinerator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE O oC [0SO, [ NOx a co [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:
[T This is the only control equipment on this air contaminant soutce
If no, this control equipment is;: O Primary O Secondary O Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Thermal Incinerator/Thermal Oxidizer .
Manufacturer: Year instalied:
What do you call this contirol equipment:
Pollutant(s) controlled: [1 PE o ocC 0 S0, O NOx O Cco ] 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 conlro! equipment on this air contaminant source

if no, this control equipment is: [J Primary O Secondary O Paralle!

List any other air contaminant sources that are also vented to this control equipment:

[0 Flare
Manufacturer: Year installed:
What do you call this control equipment:
Poilutant(s) controlled: O PE 0 OC 0O S0, 1O NOx O co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed O Elevated (open)
Ignition device: [] Electric arc O Pilot flame
Flame presence sensor: {J Yes O No
[0 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;

Ohi6 EPA, Division of Air Pollution Control Page 3 Section Il
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Section ! - Specific Air Contaminant Source Irnformation

[1 Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Poliutant{s) controlled: O PE [ OC 0SS0, [ONOx [©OCO 1O Other
Estimated capliure 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: [ Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment;

O Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: OPE QO OC [QOS0, [ONOx ©0OCO [ Other
Estimated capture efliciency {(%): Basis for efficiency:
Design control sfficiency {%): Basis for efficiency:
Type: O On-site regenerative O 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: I Primary [3 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(sjcontrolled: O PE O OC OSSO0, [ONOx [OCO 0O Cther

Estimated capture efficiency (%): Basis for efficiency:

Design control effictency (%): 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: (O Primary [ Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: O Paper 0O Fiberglass [0 Water curtain [ Other
Design control efficiency (%): Basis for efficiency:

O Other, describe
Manuiacturer; Year installed:
What do you call this control equipment:
Pollutant({s) controfled: [ PE O oC O 80, O NOx O Co O Cther
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:
3 This is the only control equipment on this air contaminant source
if no, this control equipmentis: O Primary 3 Secondary [ Parallel

Ohio EPA, Division of Air Pollution Control Page 4 Section 1l
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Section Il - Specific Air Contaminant Source Information

List any other air contaminant sources that are also vented to this control equipment:

6. Aftach 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 PT] 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)
NITROGEN 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 vertica! 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.
Poor B, Building C; Height from | Property {F}
Roof Monitor; etc.) the Ground | Line (ft)
(ft)
NA
*Type codes for fugitive egress point:
Ohio EPA, Division of Air Pollution Control Page 5 Section i
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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. iIn 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 (it}
NiTROGEN 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 fimit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

1 yes
X no
O not sure - please contact me if this affects me

If yes, why are you requesting tederally 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:

~opo0 o
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.) I 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 continuous parametric monitoring systems.

Company 1D for Type of Monitor Applicable performance Poliutant(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

LI yes - Note: notification requirements in rules cited above must be followed.
A 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 PTI instructions.

Chio EPA, Division of Air Pollution Control Page 6 Section Il
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FOR OHIC 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
- 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. B00O1)

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 mmBtushr) (indicate units if other than mmBtu/hr) {Indicate units if other than mmBtwhr)

4.0 4.0 4.0

4. Output Capacity:

Rated Maximum Normal
{ib stearn/hr) {Ib steam/hr) {ib steam/hr}

D<A 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):
[l Fuel/Air Ratio [ ] Oxygen [ ] None
Other (describe) TO BE DETERMINED

EPA FORM 3101 — REV2005 Page 1 6D-22



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 Ibs
No. 2 Fuel Qil [] Primary
] Backup gal gal gal
No. 6 Fuel Qil L1 Primary
L] 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 Ibs ibs
LPG [ Primary
] Backup o : gal gai gal
Other** X 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:

* Identify other fuel(s): TAILGAS OR NATURAL GAS

9. Type of Coal Firing (check one):

[ | Pulverized-Wet Bottom [ ] Hand-Fired
[ 1 Puiverized-Dry Bottom {_] Cyclones
[ ] Underfeed Stoker

10.  Filyash Reinjection:
[ ] Yes [ ] No
11.  Overiire Air;
[] Yes [ No
12. | Oil Preheater:

[ | Yes - Indicate Temperature

[] No

EPA FORM 3101 — REV2005

Coal-Fired Units

[] Chain Grate

[ ] Traveling Grate

[[] Spreader Stoker [ ] Fluidized Bed

[_] Other (describe)

Oil-Fired Units

deg. F
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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 PTl application. See the line by line PT!
instructions for additional information.

1. Company identification (name for air contaminant source for which you are applying): HOT OIL HEATER (4 MMBtu/hr)
2. List all equipment that are part of this air contaminant source: HOT OIL 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 PT) '

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.

* Iftotal 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” muitiplied by 24 hours/day is
greater than 10 Ib/day, fill in the table for that poliutant. '

= 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 fimit
emissions in line # 8 or have described inherent limitations below.

* [f you use units other than Ib/hr or ton/yr, specify the units used (e.g., gr/dscf, Ib/ton charged, Ib/MMBtu, ton/{2-
months).

» Bequested 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) {ibfir) (ton/year) {Ib/hr) {ton/year)
(Ib/hr)
Particulate emissions (PE)
(formerly particulate matter, PM) 0.09 0.09 0.4 01 0.4
pMm (PM < 10 microns in 0.09 0.09 0.4 0.1 0.4
diameter) )
Sulfur dioxide (SO,) 0.0 0.0 0.0 0.0 0.0
Nitrogen oxides (NO,) 1.1 11 4.9 1.1 4.9
Carbon monoxide (CO) 1.0 1.0 4.2 1.0 4.2
Organic compounds (OC) 0.06 0.06 0.3 0.06 0.3
Volatile organic compounds
{(voc) 0.06 0.06 0.3 0.06 0.3
Total HAPs | 0.2 oz 0.09 0.2 0.09
Highest single HAP: (hexane) | 0.02 1002 0.089 0.02 " | 0.089
Air Toxics (see instructions): 0.2 0.2 0.09 ' 0.2 0.09

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.

Ohio EPA, Division of Air Pollution Control Page 1 Section Il
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Section |l - Specific Air Contaminant Source Information

5. Does this air contaminant source employ emissions control equipment?
[ Yes - fill out the applicable information below.

B No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = SO,

Nitrogen oxides = NOx; Carben monoxide = CO

O Cyclone/Multiclone .
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE O oc O SO, 3 NOx O co [1 Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [J Cyclone [0 Multiclone [J Rotoclone [0 Other
(0 This is the only control equipment on this air contaminant source

If no, this controf equipmentis: 3 Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

] Fabric Filter/Baghouse
Manufaciurer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: 1 PE [ oc O SO, O NOx 0 Cco 1 Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:
Pressure type: [1 Negative pressure [ Positive pressure

Fabric cleaning mechanism: (1 Reverse air [J Pulse jet [J Shaker [J Other

{J Lime injection or fabric coating agent used: Type: Feed rate:

O This is the only control equipment on this air cantaminant 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:

{1 Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [0 PE O OC O SO, O NOx aCco [ Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): Basis for efficlency:
Type: 3 Spray chamber O Packed bed [J Impingement [ Venturi [] Other
Operating pressure drop range (inches of water): Minimum: Maximum:

pH range for scrubbing liquid: Minimum: Maximun:

Scrubbing fiquid flow rate (gal/min):

Is scrubber liquid recirculated? [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 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: D PE O OC O3S0, DONOx [0CO [ Other

Estimated capture efficiency (%): Basis for efficiency:
Design controt efficiency (%): Basis for efficiency:

Ohio EPA, Division of Air Pollulion Control Page 2
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Section Il - Specific Air Contaminant Source Information

Type: O Plate-wire [1Flat-plate [ Tubular [J Wet [J Other
Number of operating fields:

O This is the anly control equipment on this air contaminant source
If no, this contral equipment is: O Primary O Secondary [ Parallel
List any other air contaminant sources that are aiso vented to this controi equipment:

O Concentrator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutani(s) controlled: [ PE 0 ocC 0S0, [@ONOx @OCO O OCther
Estimaied 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:

[] Catalytic Incinerator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE O oc 8 s0, O NOx [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:
I This is the only control equipment on this air contaminant source
If no, this conirol equipment is: g Primary 3 Secondary [J 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: [ PE 0 ocC 0 80, [ONOx [JCO 3 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Minimurmn operating temperature (°F) and location: (See line by line instructions. )
Combustion chamber residence time (seconds):
[} This is the only control equipment on this air contaminant source
If no, this control equipment is: O Primary O Secondary 0O 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: [J PE O ocC 0 S0, O NOx [ CO O Cther
Estimated caplure efficiency (%}): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed [ Elevated (open) :
Ignition device: [ Electric arc 3 Pilot flame
Flame presence sensor: [1 Yes 1 No
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:

Ohio EPA, Division of Air Pollution Control Page 3 Section I
HOT OIL HTR PT! application section 2.doc

6D-26



Section Il - Specific Air Contaminant Source Information

{0 Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Poliutant(s) controlled: O PE QOC [ 80, ONOx QO CO [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): Basis for efficiency:

Type: 7 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):
1 This is the only control equipment on this air contaminant source

If no, this control equipment is: OO0 Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

1 Carbon Absorber

: Manufaciurer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE oc 0 SC; [ NOx O CO O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [0 On-site regenerative {1 Disposable
Maximum design outlet organic compound concentration (pprav):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regeneration {including any cooling cycle):
1 This is the only control equipment on this air contaminant source
If ne, this control equipment is: [ Primary O Secondary [ 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 equipment:
Pollutant(s) controfled: 3 PE  [J OC [0SO, [ 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:
00 This is the only control equipment on this air contaminant source
If no, this control equipment is: 00 Primary O Secondary [J Parallei
List any other air contaminant sources that are also vented to this control equipment:

E] Paint booth filter
Type: [0 Paper [ Fiberglass [J Water curtain [] Other
Design control efficiency (%): Basis for efficiency:

3 Other, describe
Manufacturer: Year installed:
What do you cali this control equipment:
Pollutant(s} controlled: [ PE OO0OC 0OS80, ONOx [QOCO [JOther
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:
[ This is the only control equipment on this air contaminant source
It no, this control equipment is: O Primary {3 Secondary O Parallel

Chio EPA, Division of Air Pollution Contral Page 4 Section li
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Section I - Specific Air Contaminant Source Information

List any other air contaminant sources that are also vented to this control equipment:

6. Attach a Process or Activity Flow Dia
The diagram should indicate their rel

information.

gram to this application for each air contaminant source included in the application.
ationships to one another. See the line by line PTI instructions for additional

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

exceed Ohio=s Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable Ground Level

Concentrations (MAGLC) for air toxics. Permit re
proposed. See the line by line PTi instructions fo

modeling analysis. This analysis is to assure that the impact from the requested project will not

quests that would have unacceptable impacts can not be approved as
r additional information.,

Complete the tables below if the requested allowable annual emission rate for this PT| exceeds any of the following:

Suifur Dioxide {S02): 25

Carbon Monoxide (CO):

Industrial Hygienists (AC

Complete Table 7-A below for each stack emissions egress point.
air contaminant source are released into the ambient (outside) air,

Air Toxic: 1 ton per year. An air toxic is an

Particulate Matter (PM10): 10 tons per year

tons per year

Nitrogen Oxides (NOx): 25 tons per year

100 tons per year

GIH) has established a Threshold Limit Value (TLV}.

y air poflutant for which the American Council of Governmental

An egress point is a point at which emissions from an

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 {it)
HOT OIL 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. 7 _

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 fu
Refer to the description of the fugitive
. of the table. For air contaminant sourc
For an air contaminant source with m

gitive emissions egress point. List each individual egress point on a separate line.
egress point type codes below the table for use in completing the type code column
es like roadways and storage piles, only the first 5 columns need to be completed.
ultiple 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.
Door B, Building C; Height from { Property {F}
Roof Monitor; etc.) the Ground | Line (ft)
{ft)
NA
Ohio EPA, Division of Air Pollution Control Page 5 Section |l
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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 fine. 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)
HOT OIL HEATER 328 (GASIFIER) 120 1,400
8. Request for Federally Enforceabie 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)?

1 yes
K no
[0 not sure - please contact me if this affects me

It 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 o
Ooocooon

If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis (for each poliutant) 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 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

0O 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 PTI instructions.

Ohio EPA, Division of Air Poilution Control Page 6 - Section Il
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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 buming 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. 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/br):

Rated Maximum Normal
{Indicate units if other than mmBtu/hr) {Indicate units if other than mmBtushr) {Indicate units if other than mmBlu/hr}

4.0 14.0 4.0

4, Output Capacity:

Rated Maximum Normal
(/b steam/hr} {Ib steam/hr) (16 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
D4 Other (describe) TO BE DETERMINED

EPA FORM 3101 — REV2005 Page 1 6D-30



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 Fuei Use
(Btu/unit) : _
Coal [ ] Primary
[ ] Backup tons lbs Ibs
No. 2 Fuel Oil [] Primary
[ ] Backup gal gal gal
No. 6 Fuel Oil [] Primary
[] Backup gal gal gal
Other** Qil L[] Primary
[ ] Backup gal gal gal
Natural Gas | Primary | 950 0.05 36.9 MMSCF 4,211 SCF 4,211 SCF
X Backup
Wood ] Primary
{1 Backup tons tbs Ibs
LPG [ ] Primary
D Backup i gal gal gal
Other** @ Primary | 487.5 NIL 0.001 71.9 MMSCF 8,205 SCF 8,205 SCF
[J Backup
Other** (] Primary
: L] 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 [ ] Spreader Stoker[ | Fluidized Bed
["] Underfeed Stoker [] Other (describe)

10.  Flyash Reinjection:

[1 Yes [ 1No
11.  Overfire Air:
[] Yes [ ]No
| Oil-Fired Units
12.  Oil Preheater:
[ 1 Yes - Indicate Temperature deg. F

[1 No
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Section |l - 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 applying): HYDROGEN STRIPPING HEATER
(4 MMBtu/hr)

2. List all equipment that are part of this air contaminant source: HYDROGEN STRIPPING HEATER (4 MMBtu/hr)

3. Air Contaminant Source Instailation 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 Activity Category (EAC) forms required with this application. If you need
further assistance, contact your Chio 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 all other pollutants, if “Emissions before controls (max}, Ib/hr” muitiplied 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 ton/yr, specify the units used (e.g., gr/dscf, Ib/ton charged, Ib/MMBtu, ton/i2-

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) (tonfyear) {Ib/hr) {ton/year)
{tb/hr)
Particulate emissions (PE)
{formerly particulate matter, PM) 0.09 0.09 0.4 01 0.4
PMiy (PM < 10 microns in 0.09 0.09 0.4 0.1 0.4
diameter) : ’ ’ ’
Sulfur dioxide (S0,) 0.0 0.0 0.0 0.0 0.0
Nitrogen oxides (NO,) 1.1 1.1 4.9 1.1 49
Carbon monoxide (CO) 1.0 1.0 4.2 1.0 4.2
Organic compounds (OC) 0.06 0.06 0.3 0.06 0.3
Volatile organic compounds
(voC) 0.06 0.06 0.3 0.06 0.3
Total HAPs 0.2 0.2 0.09 0.2 0.09
Highest single HAP: (hexane) | 0.02 0.02 0.089 0.02 0.089
Air Toxics (see instructions): 0.2 0.2 0.09 0.2 0.09
Ohio EPA, Division of Air Pollution Contro! Page 1 Section Il
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Section I - Specific Air Contaminant Source Information

Provide your calculations as an attachment and exptain 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.
X No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Crganic compounds = OC; Sulfur dioxide = SOz,
Nitrogen oxides = NOx; Carbon monoxide = CO

0O Cyclone/Multiclone

‘ Manufacturer: Year installed:
What do you call this contrcl equipment;
Pollutant{s) controlled: {J PE 0O oC O SO, (3 NOx O CO 1 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [ Cyclone {0 Multiclone O Rotoclone [ Other
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary {J Secondary @O Parallel
List any other air contaminant sources that are also vented to this control equipment:

3 Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this conirol equipment:
Pollutant(s) controlled: . [0 PE aoc 0O 8O, O NOx g co 0 Cther
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 (] Pulse jet [1 Shaker {1 Other
I Lime injection or fabric coating agent used: Type: Feed rate:
[J 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 Wet Scrubber

' Manufacturer: Year installed:
What do you cali this control equipment:
Pallutant(s} controlled: [1 PE 0O oc 180, O NOx i Co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design contral efficiency (%): Basis for efficiency:
Type: O Spray chamber O Packed bed [ Impingement [ Venturi [ Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimurm: Maximum:
Scrubbing liquid flow rate (galfmin):
Is scrubber liquid recirculated? [ Yes [J 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 [T 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:
Pollutant(s) controlled: [ PE O ocC ] S0, O NOx O CcO {1 Other

Ohio EPA, Division of Air Pollution Gontrol "~ Page? Section Il
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Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Plate-wire [JFlat-plate [1 Tubular £] Wet O Other
Number of operating fields:

O This is the only control equipment on this air contaminant source
It no, this control equipment is: [0 Primary O Secondary [ Paraliel
List any other air contaminant sources that are also vented to this control equipment:

O Concentrator
Manufacturer: Year instalied:
What do you call this control equipment:
Pollutant(s) controlled: [3 PE 0oc O S0, ONOx [JCO 0O Cther
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
Iif 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 Catalytic Incinerator
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) centrolled: [ PE O oc O SO, 0 NOx O co 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 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:

1 Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you calt this control equipment;
Pollutant(s) controlled: 3 PE ] oC 1 so, 2 NOx @O CO O Gther
Estimated capture efficiency (%): Basis for efticiency:
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 equipmentis: [ Primary [ Secondary [ Parallel
List any other air contaminant sources that are also vented 1o this control equipment:

O Fiare
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: [J PE 0 ocC 080, ONOx [OCO [0 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Enclosed [] Elevated (open) ,
Ignition device: [J Electiic are [ Pilot flame
Flame presence sensor: [J Yes [0 No
O This is the only control equipment on this air contaminant source

Ohio EPA, Division of Air Pollution Control ' Page 3 Section ||
H2 STRIPNG HTR PT! application section 2.doc

6D-34



Section ll - Specific Air Contaminant Source Information

If no, this control equipment is: [ Primary OO 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: 3 PE [ OC 0SC, ONOx @*OCO [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:

Type: O Indirect contact 3 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 contro! equipment is: [ Primary U Secondary 0O Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: [0 PE O CC 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 (] Disposable
Maximurm 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):
3 This is the only control equipment on this air contaminant source
If no, this control equipment is: 1 Primary B Secondary O Parallel
List any other air contaminant sources that are also vented to this control equipment:

[ Dry Scrubber
Manufacturer: Year instailed:
What do you call this control equipment:
Pallutant({s) controlled: [J PE O oC 0SC, DONOx {OCO 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:
3 This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary {3 Secondary [1 Paraliel
List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: O Paper [0 Fiberglass [0 Water curtain [ Other
Design contral efficiency (%): Basis for efficiency:

O Other, describe
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: 0 PE [ OC O0S0, ONOx [QCO @O Other
Estimated capture efficiency (%): _ Basis for efficiency:

Design control efficiency (%): Basis for efficiency:
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Section Il - Specific Air Contaminant Source Information

[J This is the only control equipment on this air contaminant source
It no, this control equipment is: [ Primary 0 Secondary [J Parallel
List any other air contaminant sources that are also vented to this control equipment:

6. Aftach a Process or Activity Flow Diagram to this application for each air contaminant source inciuded in the application.
The diagram should indicate their relationships to one another. See the line by line PT| 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 Aflowable Ground Leve!
Concentrations (MAGLC) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PT1 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 (SO2): 25 tons per year

Nitrogen Oxides (NOx): 25 tons per year

Carbon Monoxide (CQO): 100 tons per year

Air Toxic: 1 ton per year. An air toxic is any air polfutant 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)
HYDROGEN STRIPPING A ROUND 10-INCH ID 75 650 2,200 700
HEATEH
“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
{examples; Garage ) Point the Temp.
Door B, Building C; Height from | Property (F}
Roof Monitor; etc.) the Ground | Line (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 GCompany 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.

Tabie 7-C, Egress Point Additional Information (Add rows as necessary)
Company ID or Name for the Egress Point Buiiding Height (ft) Building Width (ft) | Building
Length (ft)
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

It 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 oM
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.

I this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the following table. This does not include continuocus 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 vyes - Note: notification requirementé in rules cited above must be followed.
& 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 compiete. Refer to the list attached to the PTI instructions:
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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
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 houre‘;\ﬁér 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 mmBluhr) (Indicate units if othar than mmBtu/hr) (indicate units if other than mmBiu/hr}

4.0 4.0 4.0

4, Output Capacity:

Rated Maximum Normal
(b steamv/hir) {ib steamvhr) (b steanv/hr)

DX Not applicable - operation does not produce steam.
5. Percent of Opérating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Draft (check one):
D4 Naturat [] Induced [ ] Forced

7. Type of combustion monitoring (check one):
L] 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 Sulfur Fuel Use Fuel Use Fuel Use
(Btuw/unit)

Coal [] Primary _
[] Backup tons Ibs Ibs

No. 2 Fuel Qil ] Primary
7] Backup gal gal gal

No. 6 Fue! Ot (] Primary
[] Backup gal gal gal

Other** Oil L] Primary
[] Backup gal gal gal

36.9 MMSCF 4,211 SCF 4,211 SCF

Natura! Gas [] Primary | 950
Backup

Wood 1 Primary
] Backup tons lbs Ibs

LPG 1 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):

] Pulverized-Wet Bottom [_] Hand-Fired [] Chain Grate  [_] Traveling Grate
[] Pulverized-Dry Bottom [_] Cyclones [ ] Spreader Stoker[ | Fluidized Bed
[ 1 Underfeed Stoker [ ] Other (describe) :

10.  Flyash Reinjection:

[] Yes [ ]No
11.  Overfire Air;
[ ] Yes [ ] No.

Qil-Fired Units
12.  Qil Preheater:

[ ] Yes - Indicate Temperature deg. F

(] No
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Section |l - Specific Air Contaminant Source Information

NOTE: One copy of this section should be fifled 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 applying): OXIDATION GAS HEATER
(4 MMBtu/hr)

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

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 Chio 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 poliutants, 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 hrfyr unless you are requesting operating restrictions to limit
emissions in line # 8 or have described inherent limitations below. '

+ |f you use units cther than Ib/hr or ton/yr, specify the units used (e.qg., gr/dscf, Ib/ton charged, Ib/MMBtu, ton/12-
months).

+ Hequested 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} (Ib/hr) (ton/year)
(Ib/tr)
Particulate emissions (PE)
(formerly particulate matter, PM) 0.09 0.09 0.4 01 0.4
P.Mm (PM < 10 microns in 0.09 0.09 0.4 0.1 0.4
diameter)
Sulfur dioxide (SO,) 0.0 0.0 0.0 0.0 0.0
Nitrogen oxides (NO,) 1.1 1.1 4.9 1.1 4.9
Carbon monoxide (CO) 1.0 1.0 4.2 1.0 42
Orgahic compounds (OC) 0.06 0.06 0.3 0.06 0.3
Volatile organic compounds '
(VOC) _ 0.06 0.06 0.3 0.06 0.3
Total HAPs 0.2 0.2 0.08 0.2 0.09
Highest single HAP: (hexane) | 0.02 0.02 0.089 0.02 0.089
Air Toxics (see instructions): 0.2 0.2 0.09 0.2 0.09
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Section Nl - 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} emplo
5, 4/98; mass balance based on M

Sds an{‘.i document the origin. Example: AP-42, Table 4.4-3 {8/97); stack test, Method
; etc.

5. Does this air contaminant source employ emissions control eguipment?

O Yes - fill out the applicable information below.

Mo - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = SO,

O Cyclone/Multiclone
Manufacturer:

Nitrogen oxides = NOx; Carbon monoxide = CO

Year installed:

What do you call this control equipment:
Pollutant(s) controlled: 1 PE 0 oC 1 SO. O NOx O Co ] Other
Estimated capture efficiency {%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [ Cyclone ] Multiclone 3 Rotoclone [ Other

(3 This is the only control equipment on this air contaminant source
If no, this control equipmentis: [ Primary [ 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:
Polluiant(s) controlled: [ PE O oC O SO, O NOx o Co O Other
Estimated capture efficiency (%): Basis for effictency:
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: [0 Reverse air [1 Pulse jet [0 Shaker [ Other

O Lime injection or fabric coating agent used: Type: Feed rate:

[ This is the only control equipment on this air contaminant source

If no, this control equipment is: [ Primary 3 Secondary O 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:
Pollwtant{s) controlled: 3 PE O OcC O SO, O NOx O co [0 Other

Estimated capture efficiency (%): Basis for efficiency:

Pesign control efiiciency {%): Basis for efficiency:

Type: [1 Spray chamber £ Packed bed [T Impingement {3 Venturi [J Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Meximum:

Scrubbing liquid flow rate {gal/min):

Is scrubber liquid recirculated? O Yes [ No

Water supply pressure (psig): NOTE: This item for spray chambers only.
0O This is the only control equipment on this air contaminant source

If.no, this control equipment is: 3 Primary [ Secondary [ 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:
Polutani(sj controlled: OPE QO OC [1OS0C, O NOx [JCO [J Other

Ohio EPA, Division of Air Pollution Control
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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 O Flat-plate [ Tubular O Wet O Other
Number of operating fields:

I 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 <Concentrator
Manufacturer: Year installed:
What do you call this contro! equipment:
Pollutant(s) controlled: [ PE O oC 0 80, 3 NOx O co 0 Other
Estimated capture efficiency {%): Basis for efficiency:
Design regeneration cycle time (minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour):
{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 sources that are also vented to this control equipment:

O Catalytic Incinerator
Manufacturer: ‘ Year installed:
What do you cali this control equipment: :
Poflutant(s) controlled: 3 PE [J OC O S0, [J NOx O CO [ 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: [ Primary {0 Secondary [ Paraliel
List any other air contaminant sources that are also vented to this control equipment:

{1 Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s} controlled: 3 PE g OC 3 SO, O NOx O Co O Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%):- Basfs 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 equipment is: [ Primary [0 Secondary [0 Parallel

List any other air contaminant sources that are also vented to this control equipment:

[0 Flare

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O oc 0 S0, O NOx [OCO [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design controli efficiency (%): Basis for efficiency:
Type: [0 Enclosed [ Elevated {open)

lgnition device: [J Electric arc O Pilot flame

Flame presence sensor: [] Yes [0 No

[ This is the only control equipment on this air contaminant source

Ohio EPA, Division of Air Poliution Control Page 3 Section Il
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Section Il - Specific Air Contaminant Source Information

If no, this control equipment fs: [J Frimary [0 Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

[ Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE [ OC DO S0, [QNOx [JCO [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): Basis for efficiency:

Type: O Indirect conlact [ Direct contact

Maximum exhaust gas temperature {°F) during air contaminant source operation:
Coolant type:
Design coolant ternperature (°F): Minimum Maximum
Design coolant flow rate {gpm):
L3 This is the only control equipment on this air contaminant source

If no, this control equipment is: [3 Primary O Secondary O Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutani(s) controlled: O PE {3 OC {3 S0, 0O NOx 0 Cco [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O On-site regenerative {3 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):
[1 This is the only control equipment on this air contaminant source
If no, this control equipment is: [] Primary 0 Secondary [3 Parallel
List any other air contaminant sources that are also vented to this control equiprent:

O Dry Scrubber
Manufacturer: Year installed:
What do you call this control equipment;
Pollutant(s} controlled: 11 PE 0 oC O sO, 3 NOx O co ] Other

Estimated capture efficiency (%): Basis for efficiency:

Design conirol efficiency (%): Basis for efficiency:

Reageni{s) used: Type: Injection rate(s):

Operating pressure drop range (inches of water): Minimum: Maximum:

O This is the only conirol equipment on this air contaminant source
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 Paint booth filter
Type: O Paper O Fiberglass OO Water curtain [ Other
Design conitral efficiency (%): Basis for efficiency:

A Other, describe
Manufacturer: ' Year installed:
What do you call this control equipment:
Pollutani(sjcontrolled: I PE O OC B S0, DONOx [1CO [ Other
Estimated capture efficiency (%): Basis for efficiency;

Design controf efficiency (%): Basis for efficiency:
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Section Il - Specitfic 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 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 PT! instructions for additional
information.

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 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:

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).

o & » & =

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)
OXIDATION 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 fine.
Reter 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 D 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 point:

D. door or window
E. other opening in the buifding 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 |D 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)?

1 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. '

.o avoid being a major source (see OAC rule 3745-77-01)

to avoid being a major MACT source (see QAC rule 3745-31-01)

to avoid being a major modification (see OAC rule 3745-31-01)

to avoid being a major stationary source (see QAC rule 3745-31-01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

~oapop
Oogdooono

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.) 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 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. 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 PTl instructions.
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FOR OHIO EPA USE
EACILITY 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
to this emissions unit which are not included in this list
1. Reason this form is being submitted (check one)

DX 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/fir) (Indicate units if other than mmBlwhr) {Indicate units if other than mmBtuw/hr)

4.0 4.0 4.0

4, Output Capacity:

Rated Maximum Normal
(ib stearm/fir) (ib steamv/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):
[ 1Fuel/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 Houﬂy Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
(Btu/unit) |
Coal O Primary
[ ] Backup tons lbs Ibs
No. 2 Fue! Oil L] Primary
[ ] Backup 7 gal gal | gal
No. 6 Fuel Oil L1 Primary ' :
| [ ] Backup gat gal gal
Other** Ol [] Primary : .
(] Backup gal gal gal
Natural Gas [ Primary | 950 f 1005 | 369MMSCF | 4,211 SCF 4,211 SCF
, B4 Backup %
Wood [ Primary
[1 Backup tons lbs Ibs
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:
** Identify other fuel(s): TAILGAS OR NATURAL GAS

_ : Coal-Fired Units
9. - Type of Coal Firing (check one):

] Pulverized-Wet Bottom [} Hand-Fired [1 Chain Grate [] Traveling Grate
[] Pulverized-Dry Bottom [ ] Cyciones [_] Spreader Stoker|_] Fluidized Bed
[ ] Underfeed Stoker [_] Other (describe)

10.  Flyash Reinjection:

] Yes [INo
1. Overfire Air:

[:] Yes |:] No

, Oil-Fired Units

12.  Oil 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 PTI application. See the line by line PTI
instructions for additional information.

1.

Company identification {(name for air contaminant source for which you are applying): REDUCTION GAS HEATER
(4 MMBtu/hr)

List all equipment that are part of this air contaminant source: REDUCTION 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 tc operate the air contaminant source? (month/year) THIRD QUARTER 2011 OR after

2.
3.
modification):
issuance of PTI
4,

Emissions Information: The foilowing 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 Chio EPA permit representative.

= I 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 lb/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 tb/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.

Pollutant Emissions Actual Actual " Requested " Requested
before emissions emissions Allowable Allowable
controls (max) (Ib/hr) (ton/year) {th/hr) {tonfyear)
(!b/hr)
Particulate emissions (PE) 0.4
{(formerly particulate matter, PM) 0.0 0.09 ’ 0.1 0.4
PMo (PM < 10 microns in 0.09 0.09 0.4 0.1 0.4
diameter) '
Sulfur dioxide (SO,) 0.0 0.0 0.0 0.0 0.0
Nitrogen oxides (NO,) 1.1 1.1 4.9 1.1 4.9
Carbon monoxide (CO) 1.0 1.0 4.2 1.0 4.2
Organic compounds (OC) 0.06 0.06 0.3 0.06 0.3
Volatile organic compounds 0.08 0.3
(voC) 0.06 . . 0.06 03
Total HAPs 0.2 0.2 0.09 0.2 0.09
Highest single HAP: 0.02 0.02 0.089 0.02 0.089
Air Toxics (see instructions): 0.2 0.2 0.09 0.2 0.09
Ohio EPA, Division of Air Pollution Control Page 1 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. 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 conirol equipment?
O Yes - fill out the applicable information below.
No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = QC; Sulfur dioxide = SOy,
Nitrogen oxides = NOx: Carbon monoxide = CO

O Cyclone/Multiclone

Manufacturer: Year installed:
What do you call thig control equipment:
Pollutant(s) controlled: 1 PE [ OC 0 80, ONOx [JCOo O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [1 Cyclone [0 Multiclone [ Rotoclone [J Other
O This is the only control equipment on this air contaminant source

i no, this conirol equipmentis: [ Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[ Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: £ PE 7 OC 0O SC, O NOx  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: [J Negative pressure [ Positive pressure
Fabric cleaning mechanism: [0 Reverse air [J Pulse jet OO Shaker O 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 also vented to this control equipment:

0O WetScrubber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE QD OC O SO, [J NOx 0 CoO 0O Other
Estimated capture efficiency {%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [} Spray chamber [] Packed bed [] Impingement [J Verturi O Other
Operating pressure drop range (inches of water): Minimum: Maxirmum:
pH range for scrubbing liquid: Minimum: Maximum:
Scrubbing liquid flow rate {gal/min):
Is scrubber iiquid recirculated? {3 Yes [ No
Water supply pressure (psig); NOTE: This item for spray chambers only.
00 This s the only control equipment on this air contaminant source
If no, this control equipment is: [} Primary I Secondary 1 Paralle!
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: 3 PE O OC DO SO, 0O NOx [JCO 3 Other

Ohic 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 contro efficiency (%): Basis for efficiency:
Type: O Plate-wire [JFlat-plate O Tubular [J Wet [T Other
Number of operating fields:

[ This is the only control equipment on this air contaminant source
It no, this control equipment is: [ Primary L Secondary [J Paraliel
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: I PE QO OC [1SO, 0O NOx [1CO O 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 equipment is: (1 Primary 0 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 call this control equipment:
Pollutant(s) controlled: O PE 0 oC 0 SO, 0 NOx d co [ Gther
Estimated capture efficiency (%): Basis for efficiency:
Design conirol 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: Primary [J Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

3 Thermal Incinerator/Thermal Oxidizer
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: D PE [ OC [0SO, [J NOx O CcoO 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):
1 This is the only control equipment on this air contaminant source
It no, this control equipmentis: {J Primary O Secondary {3 Parallel
List any other air contaminant sources that are also vented 1o this conirol equipment;

{1 Flare

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE 1 OC O SO, O NOx O Co O Other
Estimated capture efficiency {(%}): Basis for efficiency:
Design control efficiency (%) Basis for efficiency:
Type: [0 Enclosed [ Elevated (open)

Ignition device: [J Electric arc O Pilot flame

Flame presence sensor: O Yes [J No

[0 This is the only control equipment on this air contaminant source

Ohio EPA, Division of Air Pollution Control Page 3 Section 1l
REDGAS HTR PTI application section 2.doc

6D-50



Section |l - Specific Air Contaminant Source Information

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:

- O <Condenser
Manufacturer: Year installed:
What de you call this control equipment:
Pollutant{s} controfled: [ PE O oC 0 S0, O NOx O co 3 Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency:

Type: O Indirect contact [T 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 equipmentis: [ Primary 0 Secondary [J Paralle!

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: [ PE a0Cc O 8Os B NOx [ CO 3 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 (ppmv):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximurn temperature of the carbon bed, after regeneration (including any cooling cycle):
[T This is the only control equipment on this air contaminant source
if no, this control equipment is: [J Primary O Secondary O 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 ] oC [ SO, O NOx O co {1 Other
Estimated capiure efficiency (%}: Bagis for efficiency;
Design control efficiency (%): Basis for efficiency:
Reagent(s) used: Type: Injection rate{s):
Operating pressure drop range {inches of water): Minimum;: Maximum:
[ 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 [ 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: [J PE Ooc £ S0, ONOx O CO O Other
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Ohie EPA, Division of Air Pollution Control Page 4 : Section 1!
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Section _Il - Specitic Air Contaminant Source Information

O 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:

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 PTl instructions for additional

information.

7. Emissions egress point(s) information: PTs 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 fine PT! instructions for additional information.

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 (S0O2): 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)
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 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
Ohio EPA, Division of Air Pollution Contro! Page 5 Section Il
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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 fimit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits fo obtain synthetic minor status)?

O yes
X no
[ 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 QAC 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 ancther requirement. Describe:

oo oW
Oooogooo

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 demo'nstrating
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 QAC rule 3745-31-03 or OAC rule 3745-31-057

3 yes - Note: notification requirements in rules cited above must be followed.
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 PTI instructions.

Ohic EPA, Division of Air Pollution Control Page 6 Section Il
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FOR OHIC 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)

DA 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/hr) {Indicate units if other than mmBtu/hr)

4.0 4.0 4.0

4. Output Capacity:

Rated Maximum Normal
{ib steam/hr) (b steam/hr) (b stearn/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 combu.stion monitoring (check one):
[ | Fuel/Air Ratio [ ] Oxygen [] None
X 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 Houﬂy Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
{Btu/unit)

Coal [ Primary

[ Backup tons Ibs lbs
No. 2 Fuel Ol [] Primary

[ ] Backup gal gal gal
No. 6 Fuel Oil ] Primary

[ 1 Backup gal gal gal
Other** Oil L] Primary ,

[[] Backup gal gal gal
Natural Gas [ Primary | 950 : 2 0.05 36.9 MMSCF | 4,211 SCF 4,211 SCF

Backup
Wood [_] Primary

[] Backup tons Ibs lbs
LPG [ ] Primary

L] Backup gal gal gal
Other** < Primary | 487.5 0.001 71.9 MMSCF 8,205 SCF 8,205 SCF

[] Backup
Other** [ 1] 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 [_] Spreader Stoker[ | Fluidized Bed
[ ] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:

[] Yes [ ]No
11.  Overfire Air;

[] Yes [ INo

Oil-Fired Units

12. Qi Preheater:

[ ] Yes - Indicate Temperature deg. F

[ ] No
EPA FORM 3101 — REV2005 Page 2
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section I - Specific Air Contaminant Source Information

NOTE: One copy of this section should be filled out for each air con
instructions for additional information.

taminant source covered by this PT! application. See the line by line PT!

1. Company identification {(name for air contaminant source for which you are applying): LOW PRESSURE FLARE

2, List all equipment that are part of this air contaminant source: ALL F-T AND PRODUCT UPGRADE VENTS TO LOW

PRESSURE FLARE

3. Air Contaminant Source Installation or Modification Schedule (must be completed regardiess 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}

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.

« Iftotal potential emissions of HAPs or any Air Toxic is greater than 1 ton/yr, fill in the table for that (those)
pollutant(s). For alt other pollutants, if “Emissions before controls (max), Ib/hr” multiplied by 24 hours/day is
greater than 10 {b/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.

» |f 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.

LPF PT! application section 2.doc

Pollutant Emissions Actual Actual Requested Requested
before emissions emissions Allowable Allowable
controls (max) (Ibfhr) (tonfyear) {Ib/hr) {tonfyear)
(Ib/hr)
Particulate emissions (PE) ]
(formerly particulate matter, PM) 2.3 23 10.0 2.3 10.0
P.Mﬂ) (PM < 10 microns in 23 213 10.0 23 10.0
diameter) _
| Sulfur dioxide (80,) 0.2 0.2 0.8 0.2 0.8
Nitrogen oxides (NO,) 30.0 30.0 131.4 30.0 131.4
Carbon monoxide (CO) 252 25.2 110.3 25.2 110.3
Organic compounds (OC) 1.6 0.03 0.1 0.03 0.1
Volatile organic compounds
(voC) 1.6 0.03 0.1 0.03 0.1
Total 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
Ohio EPA, Division of Air Pollution Control Page 1 Section Il
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Section H - Specific Air Contaminant Source lnformation

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 (8797}, stack test, Method
5, 4/96; mass balance based on MSDS; etc.

5. Does this air contaminant source employ emissions ¢ontrol equipment?
Yes - fill out the applicable information below.
O Ne - proceed to item # 6.

Note: Pollutant abbreviations used below: Particuiates = 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 eguipment:
Pollutant(s) controlled: 1 PE 0 ocC O SO, [0 NOx o co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design controf efficiency (%): Basis for efficiency:
Type: O Cyclone [3Q Multiclone [0 Rotoclone [J Other
£J This is the only contrel equipment on this air contaminant source

If no, this control equipment is: [] Primary O Secondary [] Parallel

List any other air conrlaminant sources that are also vented to this control equipment:

£} Fabric Filter/Baghouse
Manufacturer: Year instalied:
What do you call this control equipment:
Pollutant(s) controlled: [J PE O oC 0O SO, 0 NOx O Co O Other

Estimated capture efficiency {%): Basis for efficiency:
Design conirol efficiency (%): Basis for efficiency:
Operating pressure drop range (inches of water): Minimum: Maximum:

Pressure type: [ Negative pressure [ Positive pressure

Fabric cleaning mechanism: O Reverse air @ Pulse jet [J Shaker 3 Other

[T Lime injection or fabric coating agent used: Type: Feed rate:

£1 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 aiso vented to this control equipment:

O Wet Scrubber .
Manufacturer; Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [ PE O oC O SO, 3 NOx O co ] Other

Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%}: Basis for efficiency:

Type: [0 Spray chamber {J Packed bed OO Impingement O Venturi [ Other
Operating pressure drop range (inches of water): Minimum: Maximum:
pH range for scrubbing liquid: Minimum: Maximum:

Scrubbing fiquid flow rate {gal/min):

Is scrubber liquid recirculated? (O Yes O 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 equipment is: 1 Primary O Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

. [0 Electrostatic Precipitator
Marnufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE [ OC [—OSO; ONOx [DOCO [JOther

Ohio EPA, Division of Air Pollutien Control Page 2 Section II
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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 [JFlat-plate 00 Tubular 1 Wet [0 Other
Number of operating fields:

[ This is the only control equipment on this air contaminant source
If no, this control equipment is: O Primary O Secondary [ Paraliel
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: [1 PE 0 oC 2 SO, O NOx J co 0 Other
Estimated capture efficiency (%): Basis for efficiency:
Design regeneration cycle time (minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour): .
3 This is the only control equipment on this air contaminant source
It 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 Catalytic Incinerator
Manufacturer: Year installed:
What do you call this cantrol equipment:
Poflutant(s) contrelled: [0 PE O oc 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;
[0 This is the only control equipment on this air contaminant source
If no, this control equipment is: [3 Primary [ Secondary [ 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: [ PE O ocC 1 SO, O NOx O co 1 Other

Estimated capture efficiency (%): Basis for efficiency:
Design controf 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 [ Paraliel

List any other air contaminant sources that are also vented to this control equipment;

E Flare :
Manufacturer: TO BE DETERMINED Year installed: 2008
What do you call this control equipment: LOW PRESSURE FLARE
Pollutant{s) controlled: [ PE B OC OSC, QONOx 1OCO ® Other VOC
Estimated capture efficiency (%): 100 Basis {or efficiency: ENGINEERING DESIGN
Design control efficiency (%): 98 Basis for efficiency: EPA
Type: {1 Enclosed ® Elevated (open)
lgnition device: [ Electric arc & Pilot flame
Flame presence sensor: & Yes [J No
This is the only control equipment on this air contaminant source
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Section |} - Specific Air Contaminant Source Information

If no, this control equipment is: O Primary O Secondary 0O Parallel
List any other air contaminant sources that are also vented to this control equipment:

(d Condenser
Manufacturer: Year instalied:
What do you call this control equipment:
Pollutant{s) conirolled: O PE O CC O0S0, ONOx DOCO 0 Cther
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%); Basis for efficiency:

Type: 1 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 equipmentis: [ Primary [0 Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Carbon Absorber
Manufacturer: Year instafled:
What do you call this control equipment:
Poliutant(s) controlled: 1 PE O oC 0O SC, O NOx g Cco 8 Cther
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 {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 0 Parallel
List any other air contaminant sources that are also vented to this control equipment:

O ©Ory Scrubber
: Manufacturer: _ - Year installed:
What do you call this control equipment:
Poliutant(s) controlled: [ PE g ocC O S0, 0 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 contarminant source

If no, this control equipmentis: [J Primary O Secondary [0 Paralle}

List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: [3 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: J PE QO OC (SO, OONOx O CO [3 Other
Estimated capture efficiency (%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:
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LPF PT! application section 2.doc

6D-59



Section I - Specific Air Contaminant Saurce Information

00 This is the only control equipment on this air contaminant source

If no, this control equipment is: [ Primary
List any other air contaminant sources that are also vented to this control equipment;

O Secondary [ Parallel

6. Aftach 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 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:

* 2 o 8 @

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 fine.

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)
LOW PRESSURE FLARE A ROUND (9-FT ID) 193 sooate | 248,000 600
*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
(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 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 [D 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)
LOW PRESSURE FLARE 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)?

£ yes
X no
1 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 QAC 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 ancther requirement. Describe:

OO0 DD
apoooaao

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 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.

Ohio E
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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 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 PTl instructions.

PA, Division of Air Pollution Control Page6 . Section 1l
6D-61



FOR OHIO EPA USE
FACILITY ID:

EWID: PTL#:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel buming 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. Reascn this form is being submitted (check one)

New Permit [ | Renewal or Modification of Air Permit Number{s) (e.g. B001)
LOW PRESSURE FLARE

365 days per year

2. Maximum Operating Schedule: __ 24 hours per day;

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. [nput Capacity (million Btu/hr):

Rated Maximum Normal
{Indicate units if other than mmBtu/hr) (Indicale units if other than mmBtu/hr) {indicale units if other than mmBlu/r}
TO BE DETERMINED 150 150

4. Output Capacity:

Rated Maximum Normal
(b steamvhr) {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):
[] Naturat [ ]| Induced Forced
7. Type of combustion monitoring (check one):

[ | Fuel/Air Ratio [ ] Oxygen [_] None
Other (describe) FLAME

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 lbs Ibs
No. 2 Fuel Oil L1 Primary

[[] Backup gal gal gal
No. 6 Fuel Qil 7] Primary

[] Backup gal gal gal
Other** Oil [ Primary

] Backup gal gal gal
Naturai Gas ] Primary | 950/SCF NIL 5.1 MM 580 580

I Backup ; 2 i ft?
Waod [] Primary

[] Backup tons lbs Ibs
LPG [ ] Primary

[] Backup gal gal gal
Other** X Primary | 487.5/SCF NIL 9.9 MMSCF 1,130 SCF 1,130 SCF
TAILGAS [ Backup
Cther** [} Primary

[ 1 Backup

* Please identify all combinations of fuels that are co-fired:

** |dentify other fuel{s): TAILGAS

9. Type of Coal Firing (check one):

Coal-Fired Units

[ Pulverized-Wet Bottom [ Hand-Fired [ |Chain Grate  [_] Traveling Grate
[ ] Puiverized-Dry Bottom [_] Cyclones (] Spreader Stoker! | Fluidized Bed
[] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:
[ ] Yes [ INo
Overfire‘Air:

-] Yes

11.

I:INO

Oil-Fired Units
12.  Qil Preheater: :

[] Yes - Indicate Temperature

[ 1 No

deg. F
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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 reguilations 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)

X} New Permit [ ] Renewal or Modification of Air Permit Number(s) {e.g. B001)
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 than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
{Indicate units if other than mmBtuw/hr) {Indicate units if other than mmBlu/hr) (Indicate unils if other than mmBitu/hr)
TO BE DETERMINED 150 150

4. Output Capacity:

Rated Maximum Normal
(ib steamv/hr) (b stearm/hr] (b steam/hr)
)

J 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
X 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 Sulfur Fuel Use Fuel Use Fuel Use
(Btu/unit)

Coal [] Primary

] Backup tons Ibs ths
No. 2 Fuel Ol [ 1 Primary

1 Backup gal gal gal
No. 6 Fuel Oil [ Primary

[ ] Backup ' gal gal gal
Other** Gil [ ] Primary

[] Backup gal gal gal
Natural Gas [] Primary | 950/SCF 5| NIL 5.1 MM 580 _ 580

X Backup - ft® T ft?
Wood [ 1 Primary

] Backup tons bs Ibs
LPG [] Primary

[] Backup ; gal gal gal
Other** Primary | 487.5/SCF NIL 9.9 MMSCF 1,130 SCF 1,130 SCF
TAILGAS L Backup
Other** L[] 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 [ INo
11.  Overfire Air:
[ ] Yes [ I No
Oil-Fired Units
12.  Oil Preheater:
[ ] Yes - Indicate Temperature deg. F

[] No
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Section li - 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 inforrmation.

1.

Company identification (name for air contaminant source for which you are applying): MISCELLANEOUS VALVES,
PUMPS, FLANGES, AND COMPRESSOR SEALS

List all equipment that are part of this air contaminant source: CURRENT ESTIMATES INCLUDE 20 PUMPS, 250 _
FROCESS VALVES, 540 FLANGES, AND 13 COMPRESSCR SEALS.

Air Contaminant Source Installation or Medification Schedule (must be completed regardfess of date of installation or

When did/will you begin to install or medify 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)
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.

» |f 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 QAC 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) {Ib/hr) (ton/year)
{Ib/hr)
Particulate emissions (PE) 0
(formerly particulate matter, PM) 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 (NO,) 0 Q 0 0 0
Carbon monoxide (CO) 0 0 0 0 0
Organic compounds (OC) 20.7 0.4 1.7 0.4 1.7
Volatile organic compounds 09 7 0.4 17 0.4 17
(VOC) . . . . .
Total HAPs 3.3 <0.1 02 <0.1 0.2
Highest single HAP: 3.3 <0.1 0.2 <0.1 0.2
Air Toxics (see instructions): 3.3 <0.1 0.2 <01 0.2
Ohio EPA, Division of Air Pollution Control Page 1 Section 1l
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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 balance based on MSDS; etc.

5. Does this air contaminant source empioy emissions controf 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

8 Cyclone/Multiclone

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s} controlled: [0 PE 0 oC S0, [ NOx O Co O Other
Estimated capture efficiency (%) Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: O Cyclone OO Multiclone [J Rotoclone [0 Other
0 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 Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant{s) controlled: 1 PE O oc O SO, B NOx 0O Co £1 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 . [J Positive pressure

Fabric cleaning mechanism: O Reverse air [J Pulse jet [J Shaker [J Other

O Lime injection or fabric coating agent used: Type: Feed rate:

3 This is the only contrel 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 Wet Scrubber .
Manufacturer: Year installed:
What do you call this contral equipment:
Pollutant(s) controlled: 1 PE O oC S0, O NOx g Co O Other

Estimated capture efficiency {%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Type: [0 Spray chamber [0 Packed bed [J Impingement 1 Venturi [0 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 [J 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: [J Primary {1 Secondary [J Parallel

List any other air contaminant sources that are also vented to this control equipment:

[J Electrostatic Precipitator
Manufacturer; Year installed:
What do you call this control equipment:
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Section Ml - Specific Air Contaminant Source Information

Pollutant(s) controlled: 3 PE [ OC 0SSO, ONOx [OCO O Other
Estimated caplure efficiency (%): Basis for efficiency:
Design contro! efficiency (%): Basis for efficiency:
Type: O Plate-wire O Flat-plate 33 Tubular 0 Wet [ Other
Number of operating fields:

O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary O Secondary 1 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: {J PE OOC QOSSO0 ONOx [@OCo O Other
Estimated capture efficiency (%): Basis for efficiency:
Design regeneration cycle ime {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: (3 Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this contral equipment:

O Catalytic Incinerator

Manufacturer: Year instalted:
What do you call this contral equipment:
Pcllutant(s) controlled: [ PE 0 oC O S0, 0O NOx [ co O Other

" Estimated capture efficiency (3%): 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 onky 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:

[ Thermal Incinerator/Therinal Oxidizer -
Manufacturer: Year installed;
What do you call this control equipment:
Pollutant(s) contrelled: O PE QO OC D3SO0, QO NOx [OCO 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): __

[1 This [s 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 controt equipment:

1 Flare

Manufacturer: Year installed:
What do you callt this control equipment:
Pollutant(s) controlled: T PE [O OC 0 80, ONOx 0O CO [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design contro! efficiency {%): Bagsis for efficiency:
Type: O Enclosed [ Elevated {open)

tgnition device: [J Electric arc J Pilot flame

Flame presence sensor: [J Yes ] No
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Section If - Specific Air Contaminant Source Information

O 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:

O Condenser
Manufacturer: Year installed:
What do you call this contro! equipment:
Pollutant(s) controlled: O PE o oc 0O 80, [J NOx O 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):
3 This is the only control equipment on this air contaminant source

i no, this control equipment isz [ Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

[ Carbon Absorber
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s} controlled: O PE 0 oc O08S0, DONOx [0OCo O Other
Estimated capture efficiency (%}): Basis for efficiency:
Design control eificiency (%): Basis for efficiency:
Type: O On-site regenerative [ 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: [ Prirmary 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: 3 PE a ocC O SO, [ NOx g Cco O Other

Estimated capture efficiency (%): Basis for efficiency:

Design control efficlency (%): 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: [ Primary ] Secondary [ Paralle!
List any other air contaminant sources that are also vented to this contro! equipment:

O Paint booth filter
Type: O Paper O Fiberglass [0 Water curtain [0 Other
Design control efficiency (%): Basis for efficiency;

] Other, describe
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE i1 oC O0SC:. ONOx {Oco [ Cther

Estimated capture efficiency (%): Basis for efficiency:
Design contro! efficiency (%): Basis for efficiency:
Ohio EPA, Division of Air Poliution Control Page 4 Section I

Equip Leaks PTI application section 2.doc

6D-69



Section |l - Specific Air Contaminant Source Information

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:

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 PTI instructions for additional
information.

Emissions egress point(s) information: PTis which aliow 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 (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 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

Equip Leaks PT! application section 2.dac

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)
(i)
EQUIPMENT LEAKS F COMPONENT CONNECTIONS IN CONTACT WITH VARIES VARIES VARIES
GASEQOUS OR LIGHT LIQUID
Ohio EPA, Division of Air Pollution Control Page 5 Section Il
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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)

NA

Ohio EPA, Division of Air Pollution Control
Equip Leaks PTI application section 2.doc

Request for Federally Enforceable Limits

As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in arder to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

O yes
no
[ not sure - please contact me if this affects me

It 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;

TO OO0 Te
oogoono

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 pararnetric 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 reiocation 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.
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 PTI instructions.

Page 6 Section |l
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FOR OHIO EPA USE
FACILFTY 1D:

EU ID: _ PTI
a- e -

EMISSIONS ACTIVITY CATEGORY FORM
GENERAL PROCESS OPERATION

This form is to be completed for each process operation when there is no specific emissions activify
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 listed in the insiructions. Note that there may be other regulations which apply to
this emissions unit which are not included in this fist.

1.

P001)

2.

Reason this form is being submitted {Check one)

B New Permit [ Renewal or Modification of Air Permit Number(s) (e.g.

‘maximum? See instructions for examples.

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

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 i 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
EPA FORM 3100 ~ REV2005 10l2
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6. Type of operation (please check one);

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/u/séd in process at maximum hourly production rate (add rows/pages as needed):
Material Physical State at Standard Principle Use Amount**

Conditions

SYNGAS

GAS

RAW MATERIAL FOR
PRODUCTION OF
FUEL PRODUCTS

49 TO 65 MMsct/hr

** Please indicate the amount and rate (e.g., Ibs/hr, galions/hr, Ibsfeycle, 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 Descti

Product Upgrade.

ption information about Module 6: F-T and

EPA FORM 3100 — REV2005
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