








PSD Permit Application
737 Line Expansion
Spirit AeroSystems, Inc. - Wichita, KS

1. INTRODUCTION

Spirit AeroSystems, Inc. (Spirit) operates an aerospace parts and assemblies
manufacturing facility located at and around the intersection of South Oliver Street
and East MacArthur Road in Wichita, Kansas. Figure 1-1 shows the general location
of the facility in the Wichita area and Figure 1-2 shows the location of the facility
relative to Sedgwick County.

In February 2012, Spirit was issued a permit to construct an expansion of the 737
production line from 31 to 42 airplane fuselages per month (APM) via a
debottlenecking of the assembled fuselage paint booth, CAMO | Paint Area (EU-
2309K-P1). This debottlenecking was accomplished through the construction and
operation of a separate paint booth handling the same work as CAMO | Paint Area:
the North Plant 2 Booth (EU-2297F-B7) along with other assembly and fabrication
emission units. Spirit was then issued subsequent updated version of this permit
when the design of the expansion required installation of new sludge dryers to
handle waste from the tank line in September 2012, a second regenerative thermal
oxidizer (RTO) for the CAMOL1 paint area (third overall for the permit) in November
2012 and additional carbon beds for emissions control of the chemical milling
maskant spray booth in May 2013. At the time of issuance for this permit and
subsequent updates, Spirit was considering plans to expand the 737 fuselage
production further. Since this further expansion was not an economic reality at the
time of the 31 to 42 APM expansion and no specific design plans were completed,
Spirit could not permit this further expansion.

Spirit is now planning to produce 737 fuselages at a further expanded rate of 57
APM. Since plans for this further expansion were documented in 2012 but not
finalized or acted upon until now, Spirit is permitting this expansion from the
current 737 fuselage production rate of 42 to 57 APM in combination with the
originally permitted expansion of 31 to 42 APM. This makes the effective 737
fuselage rate increase for this Prevention of Significant Deterioration (PSD) permit
application 31 to 57 APM.

The modifications Spirit made in order to increase their 737 airplane fuselage
production from 31 to 42 APM are accounted for in the May 2013 737 construction
permit (C-11237) and include:

A. Three Adwest Technologies, Inc. RTOs, Model RETOX 25.0 RT0O97, 7.3695
one million British thermal units (MMBtu)/hour (hr) burner capacity, natural
gas-fired. Units controlling CAMO | (EU-2309K-P1) are designated CE-2309K-
P1FN and CE-2309K-P1FS.
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B. One new paint booth designated EU-2297F-B7, used for surface coating of
737 fuselages. Particulate matter (PM) emissions will be controlled by fabric
filters (CE-2297F-B7) and volatile organic compound (VOC) emissions from
interior spray coating operations will be controlled by an RTO (CE-2297F-
B7F).

C. Two new chord trimmers, designated EU-3193G-PM31 and 32. PM emissions
will be controlled by cyclone/filter units (CE-3193G-PM31 and 32).

D. One new Modig WZY model extrusion mill, designated EU-2280J-PM33. PM
emissions will be controlled by a fabric filter (CE-2280J-PM33).

E. Two new Makino A7 MAG7 model Hi-speed mills, designated EU-2280J-PM49
and 50. PM emissions will be controlled by cyclone/filter units (CE-2280J-
PM49 and 50).

F. One new Mazak Vortex 6-axis mill, designated EU-2280J-PM51. PM emissions
will be controlled by a cyclone/filter unit (CE-2280J-PM51).

G. One new Trim and Drill Machine with 40 foot T-slot/40 foot Pogo, designated
EU-2280J-PM52. PM emissions will be controlled by a fabric filter (CE-2280J-
PM52).

H. One new induced draft cooling tower, designated EU-2280J-CT1.

I. Two new natural gas fired sludge dryers, each with a maximum design heat
input rate of 0.408 MMBtu/hr desighated EU-55028-PM4 and 5.

J. One new carbon adsorption system (CAS) (designated CE-CARBON?2) is being
added in parallel to the existing CAS (CE-CARBON1). Which will both control
emissions from the existing MPF Spray Maskant Operation (designated EU-
2278M-MSK).

In addition to these emission units, Spirit is proposing to install and operate the
following emission units in order to reach the 737 airplane fuselage production rate
of 57 APM:

K. One additional new Trim and Drill Machine with 40’ T-slot/40’ Pogo,
designhated EU-2280J-PM53. PM emissions will be controlled by a fabric filter
(CE-2280J-PM53).

L. One new Robotic Drill, designated 1A-3187S-PM22.

M. One Clean Up Sanding Booth, designated IA-3187S-PM23. PM emissions will
be controlled by a fabric filter (CE-3187S-PM23).

N. One combination Spray Booth/Oven, desighated EU-3187S-B4. The booth will
be heated by a 6 MMBtu/hr natural gas-fired burner. PM emissions will be
controlled by a fabric filter (CE-3187S-B4).
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The last modification Spirit proposes for this 737 line expansion is a material
substitution for the current primer used in the CAMO1 Paint Area (EU-2309K-P1)
and the North Plant 2 Booth (EU-2297F-B7). The current primer is designated BMS
10-11 Type 1 Grade E. The substitute primer formulation is designated BMS 10-11
Type 1 Grade A. This operation change will result in increased volatile organic
compound (VOC) and certain hazardous air pollutant (HAP) emissions. Changes in
emissions from this substitution are detailed in the CAMO1 and North Plant 2 Booth
calculations in Appendix B.
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Table 1. 737 Expansion Project Emissions Summary

Projected
Projected | Projected | Projected | Projected | Projected | Projected | Projected | Projected | Projected GHG
vocC PM PMyo PM_;s NOx SO, co Pb GHG (COze)
Emissions | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions
Change Change Change Change Change Change Change Change Change Change
Emission Source (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
CAMO 1 Paint Booth 19.77 0.41 0.41 0.41 13.44 0.04 5.32 0.00 8,702.57 8,718.09
North Plant 2 Booth 24.65 0.27 0.27 0.27 5.55 0.02 2.66 0.00 4,090.82 | 4,098.58
MPF Booths 16.78 0.14 0.14 0.14 0.00 0.00 0.00 0.00 0.00 0.00
Materials Booth 1.15 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Hand Spray Maskant Booth 1.32 0.15 0.15 0.15 0.00 0.00 0.00 0.00 0.00 0.00
CAMO 2 Paint Booth 3.72 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00
Hot House Booths 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IPB1 Booth 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IPB 2 Booths 1.36 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
IPB 4 Booths 14.34 0.11 0.11 0.11 1.18 0.01 0.99 0.00 1,411.76 | 1,414.68
Plant 2 Booths 13.33 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00
Polish Palace Booth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Assembly / Fabrication Sources 0.00 19.81 11.85 7.89 0.00 0.00 0.00 0.00 0.00 0.00
2 New Sludge Dryers 0.02 0.03 0.03 0.03 0.35 0.00 0.29 0.00 420.49 421.35
Total Increase (Step 1) 97.14 20.94 12.98 9.02 20.51 0.07 9.26 0.00 14,625.64 | 14,652.70

Contemporaneous Emissions Change (Step 2) 11.37
Net Emissions Change 108.50
PSD Threshold 40 25 15 10 40 40 40 0.6 NA 75,000
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Figure 1-1: Facility Location (county)
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Figure 1-2: Facility Location (city)

March 2016 2 NI E ENVIRON



PSD Permit Application
737 Line Expansion
Spirit AeroSystems, Inc. - Wichita, KS

2. BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS

Federal PSD regulations (40 CFR 52.21(j)) and State of Kansas regulations
(K.A.R. 28-19-350) require the use of Best Available Control Technology (BACT) to
minimize the emissions of regulated PSD pollutants from a new major stationary
source or a major modification occurring at an existing major stationary source. For
a major modification, BACT shall be applied to each proposed emission unit for each
regulated NSR pollutant for which the modification would result in a significant net
emissions increase.

The project is a major modification under the PSD regulations and potential
emissions of VOCs exceed their respective PSD significance threshold rates;
therefore, requiring a BACT analysis. This analysis addresses the BACT chosen for
each subject emission unit for the proposed project.

BACT is only applied to emission units that are new or existing and undergo a
physical or operational change that results in the increased emissions. For the 737
Expansion Project, the new emission units are North Plant 2 Booth, two natural gas
fired sludge dryers rated at 0.408 MMBtu/hr each and a combination spray booth
and oven (IPB4 Spoven). Therefore, BACT is triggered for VOC emissions from
these emission units. VOC emission increases that result from increased utilization
of existing emission units are not subject to BACT requirements. Emission units
subject to a BACT analysis are in the table below.

Table 2. Units Subject to BACT Analysis

Emission Unit Source ID Pollut_ant Size
Loading
150,000
North Plant 2 Booth EU-2207F-B7 | 10-94 Ib/hr standard cubic
(5.1 ppmv) feet per minute
(scfm)
Natural Gas Sludge EU-55028-PM4 - 0.408 MMBtu/hr
Dryers EU-5528-PM05 - 0.408 MMBtu/hr
IPB4 Spoven Booth 0.61 Ib/hr 40,000 scfm
EU-3187S-B4 (1.1 ppmv)
IPB4 Spoven Oven - 6 MMBtu/hr

This BACT analysis considers those technologies that reduce VOC emissions from
the coating operations that will take place in the new paint booths. The analysis
also considers VOCs emissions that result from combustion equipment. The two
sludge dryers will be fired on natural gas, each with a heat input rating of 0.408
MMBtu/hr when operating at full load and assumed to operate 8,760 hrs/year. The
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oven associated with IPB4 Spoven will be fired on natural gas with a heat input of 6
MMBtu/hr at full load and assumed to operate 24 hrs a day, 250 days/year.

2.1 Detailed Top-Down BACT Analysis Process

BACT is defined at 40 CFR 52.21(b)(12) as “an emissions limitation ... based on the
maximum degree of reduction for each pollutant subject to regulation under this
Act which would be emitted from any proposed major stationary source or major
modification which the Administrator, on a case-by-case basis, taking into account
energy, environmental and economic impacts and other costs, determines is
achievable for such source or modification through application of production
processes or available methods, systems and techniques, including fuel cleaning or
treatment or innovative fuel combustion techniques for control of such pollutant.”
Therefore, a BACT analysis is conducted on a case-by-case basis and represents an
evaluation of the degree of emissions reductions that each available emissions-
reducing technology or technique would achieve, as well as the energy,
environmental, economic and other costs associated with each technology or
technique.

For a specific pollutant emitted by an emission unit, a BACT analysis can result in
the selection of a specific control device or a design, equipment, work practice or
operational standard. A numerical emissions limitation is typically established;
however, in some cases a numerical emission limitation is not feasible, such as for
work practice standards or when technical or economic factors limit the application
of a measurement methodology.

The BACT analysis is performed on a pollutant-specific basis for each emission unit
requiring BACT. This BACT analysis generally follows the widely-accepted, though
not required, procedure referred to as the “top-down” BACT process. After
identifying all available and technically feasible technologies or techniques that
have been or can be applied to the type of emission unit under consideration or to a
similar emissions source, the top-down BACT process starts with consideration of
the technology that would achieve the maximum degree of emissions limitation
(lowest emission rate). The top-ranked technology that is considered technically
available may be eliminated based on costs, economics, environmental impacts
and/or energy impacts. If the top-ranked technology is not chosen, then the BACT
analysis proceeds to the next most stringent technology. This analysis continues
until a BACT decision is reached.

The following steps provide a general outline of the top-down BACT process:
Step 1 - Identify Potential Control Technologies

The first step in the top-down BACT analysis is to define the spectrum of process
and/or add-on emissions control alternatives that will be considered potentially
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applicable to the emission unit. Under the statutory definition of BACT, “in no event
shall application of ‘best available control technology’ result in emissions of any
pollutants which would exceed the emissions allowed by any applicable standard
under 40 CFR parts 60 and 61.” Consequently, an applicable New Source
Performance Standards (NSPS) or National Emission Standards for Hazardous Air
Pollutants (NESHAP) emission limitation represents a “floor” or “baseline” when
making a BACT determination. Consistent with this concept, this BACT analysis
does not identify in Step 1 any control technology that, at a minimum, would not
comply with NSPS and/or NESHAP emission limitations applicable to the emission
unit.

Step 2 - Eliminate Technically Infeasible Options

The second step is to evaluate the technical feasibility of the alternatives identified
in Step 1 and to eliminate any options that are technically infeasible based on
engineering evaluation or due to chemical or physical principles. Criteria such as
the following may be considered in determining technical feasibility: previous
commercial scale demonstrations, precedents based on previous permits and
technology transfer from similar emission units. Technologies which have not yet
been applied to full scale operations need not be considered available; an applicant
should be able to purchase or construct a process or control device that has already
been demonstrated in practice.

When evaluating the technical feasibility of a technology that has been operated
successfully on a type of source different than the source type under review, the
Unites States Environmental Protection Agency (USEPA) has indicated that the
“availability” and “applicability” of the technology to the source type under review
should be considered in order to eliminate the technology as technically infeasible.
For this situation, USEPA stated in its March 2011 PSD and Title V Permitting
Guidance for Greenhouse Gases that it “considers a technology to be ‘available’
where it can be obtained through commercial channels or is otherwise available
within the common meaning of the term.” In the same document, USEPA stated
that it “considers an available technology to be ‘applicable’ if it can reasonably be
installed and operated on the source type under consideration.”

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

In Step 3, the alternatives are rank-ordered into a control hierarchy from most to
least stringent. To the extent practical, this involves an assessment and
documentation of the emissions control level or emissions limit achievable with
each technically feasible alternative, considering the specific operating constraints
of the emission units undergoing review. Generally accepted control efficiencies or
ranges of control efficiencies are presented where control efficiencies vary and/or
detailed information for the specific emission unit is not available.
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Step 4 - Evaluate Most Effective Control Options and Document Results

A top-ranked control alternative may be rejected as BACT based on a consideration
of cost, economic, environmental and energy impacts. If the top-ranked alternative
is not selected as BACT, the applicant should document the evaluation of the cost,
economic, environmental and/or energy impacts that leads to its rejection. If a
control technology is determined to be infeasible based on high cost effectiveness,
or to cause adverse economic, energy or environmental impacts that would
outweigh the benefits of the additional emissions reduction as compared to a lower
ranked control, then the control technology is rejected as BACT and the next most
stringent control alternative is considered in turn. Both average cost effectiveness
and incremental cost effectiveness may be considered for the control alternatives.
Cost effectiveness is the cost of control (in dollars ($)) divided by the mass of
emissions (in tons) reduced or eliminated by that control. For a specific control
technology, average cost effectiveness is the cost ($ per ton) that would be
incurred compared with baseline conditions (i.e. either uncontrolled or at the
control level that would be required in the absence of BACT, such as NSPS or
NESHAP standards). Incremental cost effectiveness is the difference in cost per ton
of emissions reduced at the next most stringent level of control, when comparing
two control options.

Step 5 - Select BACT

BACT is identified as the option with the highest control effectiveness that was not
eliminated in Step 4. Once the control technology, process or work practice is
selected, a BACT emission limit is established, if appropriate, considering what is
achievable over the range of operating conditions anticipated.

In practice, each step may not apply to each BACT analysis, and the steps may be
overlapping, combined, or undertaken in a different order depending on the specific
emission units and considerations involved.

The following table summarizes BACT analyses for all VOC emissions from emission
units impacted by this project.
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Table 3. Summary of BACT

VOC
Emission Unit Source ID BACT Emission
Limit
North Plant 2 EU-2297F-B7 ECEs with an RTO and Compliance igffe;?ns
Booth with the Aerospace NESHAP
(tpy)
EU-55028-
Natural Gas PM4 Clean burning fuels and good 0.0054 Ib/
Sludge Dryers EU-5528- combustion practices MMBtu
PMO5
IPB4 Spoven EU-3187S- Compliance with the Aerospace 2.68 tpy
Booth B4 NESHAP
IPB4 Spoven EU-3187S- Clean burning fuels and good 0.0054
Oven B4 combustion practices Ib/MMBtu

2.2 BACT for North Plant 2 Booth

North Plant 2 Booth will be used to coat parts in both the interior and exterior of
Boeing 737 fuselages. The booth will operate 24 hours per day, 296 days per year
and has an exhaust flow rate of 150,000 scfm.

Step 1 - Identify All Control Technologies

The first step in a top-down analysis is to identify all available control options.
Available control options are air pollution control technologies or techniques with a
practical potential for application to the emission units and emission limits being
evaluated.

A control technology is technically feasible if it has been previously installed and
operated successfully at a similar type of source of comparable size, or there is
a technical agreement that the technology can be applied to the source.
Available and applicable are the two terms used to define the technical
feasibility of a control technology. Below is a list of sources reviewed for
possible control technologies that are available on the market and proven
practice in the aerospace industry:

e BACT database from USEPA RACT/BACT/LAER Clearinghouse (RBLC);
e BACT determinations from California Air Resources Board (CARB);

e BACT Determinations from South Coast Air Quality Management District
(SCAQMD); and

e PSD permits issued by the State of Washington Department of Ecology.
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RBLC

USEPA’s RBLC was searched for the previous ten years (2006 — 2016) process
41.001 Aerospace Surface Coating and the list is included in Appendix C. Similar
aerospace facilities identified determined compliance with the Aerospace NESHAP as
BACT for their VOC emissions. No aerospace facilities were identified as using add-
on control equipment for VOC control, so the search was expanded for the past
twenty years (1996 - 2016). Several add-on technologies were identified, including
thermal oxidizers (TO), adsorption systems, regenerative thermal oxidizers (RTO),
concentrators with RTO and compliance with the Aerospace NESHAP.

CARB

The CARB BACT database did not contain any BACT determinations for aerospace
coating operations. The search was expanded to include spray booths, a list is
included in Appendix C. Several add-on technologies were identified, including TOs,
RTOs, concentrators with an RTO and adsorption systems.

SCAQMD

Aerospace permits are included in the Spray Booth category in the SCAQMD
database of BACT determinations, a list is included in Appendix C. Add-on
controls for paint booths at these aerospace facilities include adsorption
systems, TOs and a concentrator with an RTO.

State of Washington Department of Ecology

A search of the state of Washington’s Department of Ecology website for aerospace
facilities identified a PSD permit issued to Boeing’s Everett facility on September
10, 2014. The permit identifies BACT for VOCs as complying with the Aerospace
NESHAP. The large paint booths included in this PSD application are very similar to
the North Plant 2 paint booth at Spirit. Three Boeing paint booths have an exhaust
flow rate of over 140,000 scfm and VOC emissions exceeding 24 tpy each.
Additionally, the Department of Ecology issued Boeing’s Renton facility a PSD
permit on February 19, 2013, that identified BACT as compliance with all applicable
VOC emission standards of the Aerospace NESHAP.

Emissions Control Enclosures with an RTO

The unique operations at Spirit have allowed for the use of emissions control
enclosures (ECEs). The cargo doors of a 737 fuselage can each be sealed with an
ECE and emissions generated during coating operations inside the fuselage are
routed through these to a filter bank and RTO. The RTO is sized to handle flow from
the interior of the fuselage and therefore can be much smaller than a control device
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sized to handle exhaust from the entire paint booth. This technology is essentially a
booth within a booth and is only available for interior coating of the 737 fuselage.

List of Control Technologies

A combination of these searches determined that the control technologies below
have been achievable and feasible:

1) TO;

2) Adsorption System;

3) RTO;

4) Concentrator with an RTO;

5) Compliance with the Aerospace NESHAP; and
6) ECEs with an RTO.

Step 2 - Eliminate Technically Infeasible Options

Step 2 involves the evaluation of identified available control technologies to
determine their technical feasibility. All control options were determined to be
technically feasible.

Step 3 - Rank Remaining Control Technologies by Effectiveness

The identified control technologies are listed below in order based on the control
efficiencies achieved in practice.

Table 4. Identified Control Technologies

Control Control Efficiency
Control Technology Efficiency Rank

RTO 99.3% 1
Adsorption System 99.3% 2
TO 98.9% 3
Concentrator with RTO 93.2% 4
ECEs with an RTO 48.9%* 5
Compliance with the

Aerospace NESHAP N/A 6

*As determined for the North Plant 2 Booth

Step 4 - Evaluate Most Effective Controls

Each technically feasible control technology was evaluated for cost effectiveness
and energy, environmental and economic impacts. These are discussed for each
control technology and summarized below.
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RTO

RTOs use high-density media such as a ceramic-packed bed still hot from a
previous cycle to preheat an incoming VOC-laden waste gas stream. The preheated,
partially oxidized gases then enter a combustion chamber where they are heated by
auxiliary fuel (natural gas) combustion to a final oxidization temperature typically
between 1,400 and 1,500°F and maintained at this temperature to achieve
maximum VOC destruction. Advantages include lower fuel requirements because of
high energy recovery and higher VOC destruction due to high operating
temperatures. Lower control efficiencies are generally associated with lower
concentration flows. Cost estimates on the high end in USEPA’s Incinerator Fact
Sheet ($17,000 per ton of VOC removed, in 2002 dollars) are for low concentration
waste streams (less than 100 ppmv).?

An RTO was evaluated for the Control Cost Effectiveness on the North Plant 2 Booth
using USEPA guidance for incinerators.? Results are summarized below and in
Appendix C.

Table 5. Cost Effectiveness of RTO for North Plant 2 Booth

EEEEnE Technology
Unit Control Reduction | Effectiveness
(PTE) i Rate
. Efficiency (tpy) ($/ton VOC
Emissions (tpy)
Removed)
(tpy)
North Plant | - o 99.3% 0.34 47.56 $91,279.83
2 Booth

USEPA'’s cost model for incinerators applies to units with a flow rate of between
10,000-100,000 scfm. The cost of an incinerator is directly proportional to the flow
rate. Since the North Plant 2 Booth exhaust flow rate is 150,000 scfm, an equation
from Estimating Costs of Air Pollution Control, by William Vatavuk, was used.® As
anticipated, USEPA’s predicted values are high since the pollutant loading for North
Plant 2 Booth is very low (less than 8 ppmv).

Based on the results above, Spirit rejects an RTO as BACT based upon the cost
analysis.

1 USEPA-CICA Air Pollution Control Technology Fact Sheet (EPA-452/F-03-021)
2VOC Destruction Controls (EPA/452/B-02-001) September 2000
3 Estimating Costs of Air Pollution Control, William Vatavuk, 1990
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Adsorption System

The next on the list of control technologies is an adsorption system. Adsorption
systems remove gaseous pollutants from an air stream by transferring the
pollutants to the solid surface of an adsorbent. Common adsorbents include
activated carbon and zeolite.* Adsorption systems are useful for high-flow, low-
concentration exhaust streams. USEPA has developed cost estimates for activated
carbon only, not zeolite or any other type of media. Therefore, an active carbon
adsorption system was evaluated for the control cost effectiveness on the North
Plant 2 Booth based on USEPA’s Control Cost Manual, September 1999 edition.
Results are summarized below and in Appendix C.

Table 6. Cost Effectiveness of CAS for North Plant 2 Booth

Baseline Carbon Controlled VEElnE ek
.. VOC Cost
. PTE Adsorber Emission . .
Unit .. Reduction | Effectiveness
Emissions Control Rate (tpy) ($/ton VOC
(tpy) Efficiency (tpy) Removed)
North
Plant 2 47.90 99.3% 0.34 47.56 $59,859.23
Booth

USEPA'’s cost model for carbon absorber applies to units with a flow rate up to
100,000 scfm. Since the North Plant 2 Booth exhaust flow rate is 150,000 scfm,
costs for the carbon adsorption system are anticipated to be much higher. The
costs for an adsorption system increase with the number of canisters required.
Since North Plant 2 Booth’s flow rate is so high, a large number of canisters is
required for pollution control.

Based on the results above, Spirit determined that a carbon adsorption system is
infeasible based upon the cost analysis.

Thermal Oxidizer

The next control option is thermal oxidation. Thermal oxidation is the process of
oxidizing combustible materials by increasing the temperature of the material
above its auto-ignition point in the presence of oxygen and maintaining it at high
temperature for sufficient time to complete combustion to CO. and water. Typical
gas flow rates range from 500 to 50,000 scfm. Thermal incinerators are not
generally cost-effective for low-concentration, high flow organic vapor streams,

4 Cfpub.epa.gov/oarweb/mkb/contechnique.cfm?ControlID=3
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because auxiliary fuel is needed to maintain combustion temperatures in low
concentration vapor streams.®

Since the VOC concentration in the exhaust flow is so low, the auxiliary fuel
requirement is estimated to be 100% of the exhaust flow rate. This has inherent
excessive energy, environmental and economic impacts, but a TO was still analyzed
for cost effectiveness. A TO was evaluated using USEPA’s Cost Control Manual,
September, 2000 edition. Results are summarized below and in Appendix C.

Table 7. Cost Effectiveness of TO for North Plant 2 Booth

. Technology
Baseline Controlled
. PTE e Emission VOC. CPSt

Unit Emissions Cc_)r!trol Rate Reduction | Effectiveness

oy Efficiency (tpy) (tpy) ($/ton VOC

Removed)
North Plant 47.90 98.9% 0.53 47.37 | $9,208,332.86

2 Booth

USEPA'’s cost model for TO applies to units with a flow rate up to 50,000 scfm.
Since the North Plant 2 Booth exhaust flow rate is 150,000 scfm, costs associated
with a TO for control of the low-concentration, high flow from North Plant 2 Booth
are excessive. The excessive costs are due to the annual natural gas requirement
for the TO.

Based on the results above, Spirit rejects a TO for the North Plant 2 Booth based
upon the cost analysis.

RTO with Concentrator

A concentrator is used when VOC exists in large air flow and must be concentrated
before it can be incinerated economically.®

A concentrator with an RTO was evaluated for the control cost effectiveness on the
North Plant 2 Booth. Since there is no guidance for estimating costs of a
concentrator, an analysis was done for the existing RTO system with reduced
control efficiency. Results are summarized below and in Appendix C.

5 USEPA-CICA Fact Sheet, Thermal Incinerator. USEPA-452/F-03-022
8 Technical Bulletin - Choosing an Adsorption System for VOC. USEPA 456/F-99-004. May 1999
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Table 8. Cost Effectiveness

of RTO with Concentrator for North Plant 2

Booth
Concentrat Technology
Baseline PTE or with Cé)n:it;g:éid VOC Cost

Unit Emissions RTO Rate Reduction | Effectiveness
(tpy) Control (toy) (tpy) ($/ton VOC

Efficiency Py Removed)

North Plant 47.90 93.2% 3.26 44.64 $97,254.16

2 Booth

Based on the results above, Spirit determined that a concentrator with an RTO is
infeasible based upon the cost analysis.

ECEs with an RTO

The unigue operations at Spirit allowed for development of an additional control
technique, ECEs. The ECEs marry up to the cargo doors of the fully assembled
fuselage and the passenger doors and windows are sealed so that the airflow and
the paint emissions are isolated within the fuselage. This concentrates the VOC
emissions before exhausting to an RTO. The RTO is sized for 25,000 scfm flow
through the fuselage and not the entire booth. Results are summarized below and

in Appendix C.

Table 9. Cost Effectiveness of RTO with ECEs for North Plant 2 Booth

. ECEs Controlled | Technology Cost
Baseline PTE . .. .
Unit Emissions with RTO | Emission Effectiveness
o) Control Rate ($/ton VOC
4 Efficiency (tpy) Removed)
North Plant 47.90 48.9% 24.48 $19,438.26
2 Booth

Spirit has evaluated these control costs and has determined that these costs are

acceptable.

Compliance with Aerospace NESHAP

Aerospace NESHAP sets VOC limits in one of three ways: on a Ib/gallon basis in
primer and topcoats, requires a destruction efficiency in an emissions control
system, or allows VOC limits through emissions averaging. Other requirements
include specific paint application equipment, cleaning operations and good work
practices. Paint applications include high efficiency methods equivalent to HVLP or
electrostatic spray. Good work practices include storing coatings and solvents in

March 2016
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closed containers, bagging solvent wipe-cleaning rags when not in use and
capturing and containing solvent used to clean equipment.

Spirit already complies with the Aerospace NESHAP for both North Plant 2 Booth.
Spirit will continue to implement the use of low-VOC coatings, high-transfer-
efficiency coating equipment and good work practices to minimize VOC
emissions in compliance with the Aerospace NESHAP.

Step 5 - Select BACT

Based on the preceding analysis, Spirit proposes a combination of control
technologies, ECEs and RTOs and compliance with the Aerospace NESHAP,
as BACT for VOC emissions that result from coating operations in North
Plant 2 Booth.

BACT VOC emission limits identified in the BACT databases discussed earlier range
from tons per year to pounds per gallon. As stated in USEPA’s Memorandum
“Technology Review for Primer and Topcoat Application Operations in the Aerospace
Source Category,” dated Dec. 31, 2014:

“...as outlined in the Aerospace CTG [Control Technique Guidelines], the
types of coatings used in the aerospace industry will vary significantly as
each coating must meet individual performance standards particular to a
specific design...Manufacturers of aerospace vehicles are constrained to using
certain types of primers and topcoats based on the market segment for
which the coating is intended...Other considerations that differ between and
within market segments include the weight of the aircraft, aesthetics, the
level of airworthiness and safety of the final product and many others.”

Therefore, Spirit proposes BACT to be the projected actual emissions from the
North Plant 2 Booth resulting from coating 57 APM.

The table below presents the proposed BACT control technology and emission limits
for North Plant 2 Booth.

Table 10. BACT for North Plant 2 Booth

Emission Unit SquI;ce BACT Emission Limit
North Plant 2 EU-2297F- | ECEs with an RTO and 24.48 tpy
Booth B7 Compliance with the
Aerospace NESHAP

Spirit will continue to implement the use of low-VOC coatings, high-transfer-
efficiency coating equipment and good work practices to minimize VOC
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emissions in compliance with the Aerospace NESHAP. These requirements
are listed in the following table:

Table 11. Aerospace NESHAP Requirements

North Plant 2 Booth

Handling and transfer of primers and topcoats shall be done in such a
manner that minimizes spills. 40 CFR 63.745(b)

The RTOs shall reduce the VOC emissions to the atmosphere by > 81%o,
taking into account the capture and destruction efficiencies. 40 CFR
63.745(d)

The facility shall comply with the monitoring requirements specified in 40
CFR 63.751(b)(8) through (12), as applicable

In accordance with 40 CFR 63.6(e) and 63.743(b), a startup, shutdown and
malfunction plan shall be prepared for each RTO

2.3 BACT for the 1PB4 Spoven Booth

The IPB4 Spoven Booth will be used to coat parts for the Boeing 737 aircraft. The
booth will operate three shifts per day, 250 days per year and has an average
exhaust flow rate of 40,000 scfm. Parts will be coated in the IPB4 Spoven, the
operators will then exit the booth, and switch the booth to cure mode which will
turn on the indirect natural-gas-fired burners fed to the booth. Ventilation is used
to comply with OSHA’s chrome exposure standards.

Step 1 - Identify All Control Technolodies

The same control technologies identified for the North Plant 2 Booth are applicable
to the IPB4 Spoven Booth with the exception of the ECEs. The ECE technology is
only available for booths that coat the interior of a complete 737 fuselage such as
the North Plant 2 Booth and not booths that coat relatively small parts and
assemblies like the IPB4 Spoven Booth.

List of Control Technologies

The control technologies below have been achievable and feasible:
1) TO;
2) Adsorption System;
3) RTO;
4) Concentrator with an RTO; and
5) Compliance with the Aerospace NESHAP.

Step 2 - Eliminate Technically Infeasible Options
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Step 2 involves the evaluation of identified available control technologies to
determine their technical feasibility. All control options were determined to be
technically feasible.

Step 3 - Rank Remaining Control Technoloqgies by Effectiveness

The identified control technologies are listed below in order based on the control
efficiencies achieved in practice.

Table 12. Control Technologies ldentified for the 1PB4 Spoven Booth

Control Control Efficiency
Control Technology Efficiency Rank

RTO 99.3% 1
Adsorption System 99.3% 2
TO 98.9% 3
Concentrator with RTO 93.2% 4
Compliance with the

Aerospace NESHAP N/A S

Step 4 - Evaluate Most Effective Controls

Each technically feasible control technology was evaluated for cost effectiveness
and energy, environmental and economic impacts. These are discussed for each
control technology and summarized below.

RT

An RTO was evaluated for the Control Cost Effectiveness on the IPB4 Spoven Booth
using USEPA guidance for incinerators.’ Results are summarized below and in
Appendix C.

Table 13. Cost Effectiveness of the RTO on IPB4 Spoven Booth

. Technology
Unit Emissions Control Rate Reduction | Effectiveness
(toy) Efficiency (tpy) (tpy) ($/ton VOC
Py d Removed)

IPB4
2.68 99.3% 0.02 2.66 $225,878.53

Spoven

7VOC Destruction Controls (EPA/452/B-02-001) September 2000
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Based on the results above, Spirit rejects an RTO as BACT based upon the cost

analysis.

Adsorption System

An activated carbon adsorption system was evaluated for control cost effectiveness
on the IPB4 Spoven Booth based on USEPA’s Control Cost Manual, September 1999
edition. Results are summarized below and in Appendix C.

Table 14. Cost Effectiveness of CAS for 1PB4 Spoven Booth

Baseline Carbon Controlled VEEAmEIEE
.. VOC Cost
. PTE Adsorber Emission . .
Unit .. Reduction | Effectiveness
Emissions Control Rate (tpy) ($/ton VOC
(tpy) Efficiency (tpy) Removed)

IPB4

Spoven 2.68 99.3% 0.02 2.66 $260,894.15
Booth

Based on the results above, Spirit determined that a carbon adsorption system is
infeasible based upon the cost analysis.

Thermal Oxidizer

A TO was evaluated for the control cost effectiveness on the IPB4 Spoven Booth
using USEPA'’s Cost Control Manual, September, 2000 edition. Results are
summarized below and in Appendix C.

Table 15. Cost Effectiveness of TO for the 1PB4 Spoven Booth

. Technology
e | to | Snroned) voo | o
Unit Emissions Cc_)r!trol Rate Reduction | Effectiveness

o) Efficiency (tpy) (tpy) ($/ton VOC
Removed)
IPB4
Spoven 2.68 98.9% 0.03 2.65 $43,922,850.16
Booth

The excessive costs are due to the annual natural gas requirement for the TO.
Based on the results above, Spirit rejects a TO for the IPB4 Spoven Booth based
upon the cost analysis.
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RTO with Concentrator

A concentrator with an RTO was evaluated for the control cost effectiveness on the
IPB4 Spoven Booth. Since there is no guidance for estimating costs of a
concentrator, an analysis was done for the existing RTO system with reduced
control efficiency. Results are summarized below and in Appendix C.

Table 16. Cost Effectiveness of RTO with Concentrator for 1IPB4 Spoven

Booth
Baseline Concentrator | Controlled VEEaleERy
. .. VOC Cost
. PTE with TO Emission . .
Unit .. Reduction | Effectiveness
Emissions Control Rate (tpy) ($/ton VOC
(tpy) Efficiency (tpy) Removed)
IPB4
Spoven 2.68 93.2% 0.18 2.50 $240,662.42
Booth

Based on the results above, Spirit determined that a concentrator with an RTO is
infeasible based upon the cost analysis.

Compliance with Aerospace NESHAP

As with all other applicable booths across its facility, Spirit will continue to
implement the use of low-VOC coatings, high-transfer-efficiency coating
equipment and good work practices to minimize VOC emissions in compliance
with the Aerospace NESHAP.

Step 5 - Select BACT

Spirit proposes the only viable control option for the IPB4 Spoven Booth,
compliance with the Aerospace NESHAP, as BACT. Spirit proposes BACT to be the
projected actual emissions from IPB4 Spoven Booth resulting from coating 57 APM.

The table below presents the proposed BACT control technology and emission limits

for IPB4 Spoven.

Table 17. BACT for 1PB4 Spoven Booth

Emission Unit Source ID BACT Emission Limit
IPB4 Spoven EU-3187S-B4 | Compliance with the | 2.68 tpy
Booth Aerospace NESHAP
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Spirit will continue to implement the use of low-VOC coatings, high-transfer-
efficiency coating equipment and good work practices to minimize VOC
emissions in compliance with the Aerospace NESHAP. These requirements
are listed in the table below.

Table 18. Aerospace NESHAP Requirements for 1PB4 Spoven Booth

IPB4 Spoven

Handling and transfer of primers and topcoats shall be done in such a
manner that minimizes spills. 40 CFR 63.745(b)

Facility shall comply with coating content and application technique control
requirements specified in 40 CFR 63.745 as appropriate.

VOC content level limits shall be demonstrated using the methods required
by 40 CFR 63.750(e) or (f).

2.4 Sludge Dryers and 1PB4 Spoven Oven BACT Review for VOCs

VOC emissions from natural gas-fired heaters are the result of incomplete
combustion and can be reduced through the use of good combustion practices,
including higher operating temperatures, longer residence times and turbulent
mixing of fuel and combustion air. This section documents the top-down VOC
BACT analysis conducted for the sludge dryers and the oven portion of the IPB4
Spoven.

Table 19. Emission Units Subject to BACT

Emission Unit EU ID Size
Natural Gas Sludge Dryers EU-55028-PM4 0.408 MMBtu/hr each
EU-55028-PM5

IPB4 Spoven Oven EU-3187S-B4 6 MMBtu/hr

Step 1 - Identify Potential Control Technologies

In a search of the RBLC database for the previous ten years (2006 - 2016), process
19.600 — Miscellaneous Boilers, Furnaces, Heaters, shown in Appendix C, only three
potential BACT control options for VOC emissions were identified:

1) Gaseous fuels;
2) Good combustion practices; and
3) Combination of two previous options.
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Step 2 - Elimination of Technically Infeasible Control Options

All three identified potential control technologies are found to be technically feasible
and are considered in the remaining top-down BACT analysis.

Step 3 - Rank Remaining Control Technologies by Control Effectiveness

Because natural gas is the intended fuel as part of the initial project design and it is
a gaseous fuel, no reductions are quantified for its use. The use of gaseous fuels is

considered the base case, leaving good combustion practices as the only remaining
and highest-ranking control technology option.

Step 4 - Evaluation of Cost and Other Impacts

The use of good combustion practices is an inherently efficient process, meaning
there are no anticipated negative energy, environmental, or economic impacts
associated with implementing this practice.

Step 5 - Selection of BACT

The VOC emission limit for similar units in RBLC ranges from 0.0033 to 0.008
Ib/MMBtu (3.4 to 8.2 Ib/MMCcf). A third of the units proposed an emission limit of
0.0054 Ib/MMBtu (5.5 Ib/MMcf) or greater, based on the emission factor found in
AP-42 Chapter 1.4.

Therefore, Spirit proposes to use the top ranked BACT option of clean burning fuels
and good combustion practices as the control option for VOC emissions, with an
annual average VOC emission limit of 0.0054 Ib/MMBtu (5.5 Ib/MMcf) for the
natural gas sludge dryers and IPB4 Spoven Oven.

The table below presents the proposed BACT control technology and emission limits
for Natural gas Sludge Dryers and IPB4 Spoven Oven.

Table 20. Summary of BACT for Combustion Units

Emdisi;on Source ID BACT Emission Limit
Natural gas EU-55028- Clean burning fuels and | 0.0054 |b/MMBtu
Sludge Dryers | PM4 good combustion

EU-5528- practices
PMO5
IPB4 Spoven EU-3187S- Clean burning fuels and | 0.0054 Ib/MMBtu
Oven B4 good combustion
practices
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3. ADDITIONAL IMPACTS ANALYSIS

In accordance with 40 CFR 52.21(0), Spirit analyzed the potential
impairment to visibility, soils, and vegetation in the area that would occur as
a result of the project, as well as the air quality impact projected for the
area as a result of general commercial, residential, industrial, and other
growth associated with the project.

40 CFR 52.21(p)(3) requires a visibility analysis if the project is located close
to a Class | area. Although there are no Class | areas located within 300 km
of Spirit, the potential for visibility impairment is discussed below.

3.1 Visibility, Vegetation and Soil Impacts

As required by the CAA amendments of 1990, EPA established secondary
national ambient air quality standards (NAAQS) for pollutants to provide
protection against decreased visibility and damage to animals, crops,
vegetation, and buildings. EPA’s New Source Review Workshop Manual
states “For most types of soil and vegetation, ambient concentrations of
criteria pollutants below the secondary national ambient air quality
standards (NAAQS) will not result in harmful effects.”t Only the VOC
emissions from the project are subject to PSD review and VOC is regulated
as a precursor to ozone. On October 1, 2015, EPA revised the primary and
secondary ozone standard to 70 parts per billion (ppb).?

Ozone can affect vegetation through the direct exposure of plant to a
gaseous pollutant in the ambient air. Effects of ozone can be classified as
acute or chronic. Acute effects result from short-term exposures to
relatively high concentrations while chronic effects result from exposure to
lower concentrations for months to several years. Ozone also affects soil
fertility by inhibiting plants’ ability to metabolize carbon dioxide, which
results in less carbon in the soil. Reduced carbon results in fewer soil
microbes, and therefore, reduced microbial activities that are a function of
soil fertility.

A study done by Kirk Baker estimates ozone impacts from hypothetical
sources across the central and eastern U.S.2 One hypothetical location is in
south central Kansas, very close to the actual location of Spirit. The study

1 United States Environmental Protection Agency. New Source Review Workshop Manual: Prevention of Significant
Deterioration and Nonattainment Area Permitting. Web. 1990. <http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf>

2 https://www.gpo.gov/fdsys/pkg/FR-2015-10-26/pdf/2015-26594.pdf

8 Baker, K.R., et al., Estimating ozone and secondary PMzs impacts from hypothetical single source emissions in the
central and eastern United States, Atmospheric Pollution Research (2015),
http://dx.doi.org/10.1016/j.apr.2015.08.003



predicts a maximum daily 8-hour ozone peak impact of 0.1 ppb for an
emission source of 500 tpy of VOCs. Additionally, modelling done for a
permit application close to Oklahoma City for a facility with VOC emissions of
600 tpy found a maximum ozone increase of 0.1 ppb. A qualitative analysis
of an ozone impact from emissions of 108 tpy estimates an increase of 0.02
ppb (0.1/500*(108)). An increase of 0.02 ppb of ozone is insignificant and
unlikely to adversely affect vegetation in the area.

Assuming maximum impact of 0.1 ppb, and using the 3-year average of the
4™ highest 8-hour ozone readings, the maximum ozone levels in the area

are still protective of soils and vegetation, see table below.

Comparison of Background Ozone and Hypothetical Impacts

Back
. . Maximum ackground Secondary
Monitor in . + Less
L Background Hypothetical . Ozone
Wichita R Proiect Impact Hypothetical NAAQS than
MSA PP J (ppb) P Impact (Bpb) NAAQS?
(pPpb)
Peck 67 67.1 Yes
Health Dept. 67 0.1 67.1 70 Yes
Sedgwick 67 67.1 Yes

Background data for ozone is from KDHE’s Prevention of Significant
Deterioration Permit Summary Sheet.

For visibility impairment, only some specific VOC species react to from
secondary organic aerosols (SOAs). SOAs are a major component of fine
particle pollution (PM2.5), the main cause of visibility impairment.# SOAs are
formed when VOCs undergo gas-particle transfer in the atmosphere. Each
VOC can undergo a number of atmospheric degradation processes to
produce a range of oxidized products, which may or may not contribute to
SOA formation and growth.® In general, aromatic species and biogenic
species are the main SOA precursors. An analysis of the VOC speciation of
the emissions from Spirit finds approximately 33% of the emissions are
aromatic compounds. Considering only a small portion of these emissions
will go on to further react and form SOAs, it is unlikely these emissions will
impair visibility in the area.

In the state of Kansas in 2011, biogenic (natural emissions) of VOCs were
57% of total VOC emissions and industrial sources were 10% of VOC

4 U.S. EPA Secondary Organic Aerosols (SOA) Research <https://www.epa.gov/air-research/secondary-organic-
aerosol-soas-research>

5 Hallquist, M., et al.,The formation, properties and impact of secondary organic aerosol: current and emerging
issues, Atmos. Chem. Phys., 9, 5155-5236, 2009



emissions.® Total VOC emissions were 1,060,883 tpy, of which the project
increase of 108 tons would be less than 0.01%.

As a result, impacts on local visibility, vegetation, and soils attributable to
the project will be negligible.

3.2 Class | and Class 11 Areas

In August of 1977, the CAA designated national parks greater than 6,000
acres or national wilderness areas greater than 5,000 acres as Class | Areas
with special protections.” These areas are granted the most stringent
protection from deterioration of air quality. Protection of AQRVs in these
areas is the responsibility of the Federal Land Managers (FLMs): U.S. Forest
Service, National Park Service, and the U.S. Fish and Wildlife Service.

The State of Kansas Air Quality State Implementation Plan for Regional
Haze, dated Oct. 26, 2009, states that “VOC is not anticipated to be a large
contributor to visibility impairment in the Class | areas surrounding Kansas.”
Additionally, as mentioned above, only some specific long chain VOC species
are PM/visibility precursors, and there are very few anticipated of these in
VOC emissions from Spirit.

The Federal Land Managers’ Air Quality Related Values Work Group (FLAG)
issued guidance in 2010 that includes initial screening criteria that exempts
sources from conducting an AQRV impact analysis. The screening criteria is
called the Q/D Method and is a threshold ratio of emissions to distance. Q is
the project’s maximum 24-hour emission rate in tons per day converted to
an annual emission rate, and D is the distance of the project to the area of
concern, in kilometres. If the Q/D value is less than 10, the EPA stated that
it would be reasonable to conclude that the source would not be considered
to cause or contribute to visibility impairment for emissions of NOx or SO,.8
The FLMs further expanded the screening criteria to all AQRV, not just
visibility, for emissions of SOz, NOx, PM1o and H2SOa4.

Although VOC is not included as a pollutant in the FLM guidance, the Q/D
values for the nearest Class | areas and selected Class Il areas are included
in the table below.

6 U.S. EPA The 2011 National Emissions Inventory <https://www.epa.gov/air-emissions-inventories/2011-national-
emissions-inventory-nei-data>
7U.S. Fish & Wildlife Service, National Wildlife Refuge System. <https://www.fws.gov/refuges/airquality/permits.html>

8 Federal Land Managers’ Qir Quality Related Values Work Group (FLAG) Phase | Report — Revised 2010



Distance Net Emissions Increase
Area from Spirit divided by Distance Q/D*
(km) (tpy/km)
Mingo National Wildlife Refuge (Class I) 740.1 0.15
Wichita Mountains Wildlife Refuge (Class 1) 402.3 0.27
Salt Plains National Wildlife Refuge (Class I1) 149.6 0.72
Quivira National Wildlife Refuge (Class I1) 138.4 0.78
Tallgrass Prairie National Reserve (Class Il) 128.7 0.84

*Annual emissions (Q) are 108 tpy

As seen in the table above, if VOC emissions were considered in the
screening criteria, all Q/D values are less than 10, and the project would
have no significant adverse impacts on Class | and Class Il areas.

3.3 Growth Analysis

The growth analysis is intended to review the potential impact that the
project will have on industrial growth and associated secondary emissions in
the vicinity of the facility. Secondary emissions are those that can occur as a
result of the project or operation of the facility but are not emissions from
the facility itself. It is not anticipated that the construction and operation of
the project will result in excess secondary emissions during either the
construction phase or the general operation of the facility.

Though traffic will increase both during the construction phase of the project
and during operation, it is not anticipated that this traffic will cause an
excessive amount of emissions from either exhaust or entrainment of
particulate matter from the roads.

The facility is expected to provide 300-500 full-time positions staffed with
workers already in the area; therefore, no additional housing or
transportation growth is anticipated as a result of employment at the facility.
Since the estimated population of metro Wichita is approximately 650,000,
the addition of 500 employees is less than 0.08% of the surrounding area.
Furthermore, there is no anticipated impact on public services. The
construction period is estimated to be two to four years and will create
approximately 50-200 construction jobs; however, these will be short-term,
temporary impacts. Attempts will be made to hire primarily local and
regional construction workers to the extent feasible. Consequently, no
adverse long-term air quality impacts due to growth in the area are
expected.



Spirit plans to employ local public works for electricity, municipal water
supply, and sewer services at the facility. Since these services exist in the
area, the Project is not expected to significantly impact services or
infrastructure provided by local governments or municipalities.

















































































PN RE ENVIRON

Thermal Oxidizer: Summary of Average Cost Effectiveness ($/ton)

Table C-1
Spirit Aerosystems

737 Expansion Project - Paint Booths
TO, RTO, Concentrator with TO Average Cost Effectiveness ($/ton)

Technology Cost

. Base_llng PTE TO Control C_on?rolled VOC. Total Capital Effectiveness
Unit Emissions .. Emission Rate| Reduction Total Annual Cost
(tpy) Efficiency (tpy) (tpy) Investment ($/ton VOC
Py Py Py Removed)
North Plant 2 Booth 47.90 98.9% 0.53 47.37 $ 509,695.53 | $ 353,808,153.61 $7,468,545.52
IPB4 Spoven 2.68 98.9% 0.03 2.65 $ 373,358.86 | $ 53,243,672.82 $20,088,010.21

Regenerative Thermal Oxidizer: Summary of Average Cost Effectiveness ($/ton)

Baseline PTE Controlled VOC . Technol_ogy (o
. . RTO Control . . Total Capital Effectiveness
Unit Emissions .. Emission Rate| Reduction Total Annual Cost
(tpy) Efficiency (tpy) (tpy) Investment ($/ton VOC
Py Py Py Removed)
North Plant 2 Booth 47.90 99.3% 0.34 47.56 $ 19,911,361.54 | $ 4,259,278.72 $89,547.05
IPB4 Spoven 2.68 99.3% 0.02 2.66 $ 2,043,17245 | $ 537,942.26 $202,139.70

Zeolite Concentrator with RTO: Summary of Average Cost Effectiveness ($/ton)

Baseline PTE Con(_:entrator Controlled VOC . Technol_ogy (o
. . with TO . . Total Capital Effectiveness
Unit Emissions Emission Rate| Reduction Total Annual Cost
(tpy) Control (tpy) (tpy) Investment ($/ton VOC
Py Efficiency Py Py Removed)
North Plant 2 Booth 47.90 93.2% 3.26 44.64 $ 19,911,361.54 | $ 4,259,278.72 $95,407.97
IPB4 Spoven 2.68 93.2% 0.18 2.50 $ 2,043,17245 | $ 537,942.26 $215,369.87

ECEs with a RTO: Summary of Average Cost Effectiveness ($/ton)

Technology Cost

Baseline PTE| ECEs with Controlled VOC Total Capital Effectiveness
Unit Emissions | RTO Control |Emission Rate| Reduction Total Annual Cost
(tpy) =ity (tpy) (tpy) Investment ($/ton VOC
Removed)
North Plant 2 Booth 47.90 48.9% 24.48 23.42 $ 1,494,255.62 | $ 441,474.65 $18,851.69
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Thermal Oxidizer & RTO - Costs®

Table C-2

Spirit Aerosystems

737 Expansion Project - Paint Booths
TO & RTO Cost Basis

North Plant 2 Booth IPB4 Spoven
ECES with
Data Description TO RTO RTOs TO RTO Source
Direct Capital Costs (DCC)
Engineering Estimate RTO: EC = 2.204 X 10° +11.57 Qtot , Equip Cost, FOB, 1999
Purchased Equipment Costs Dollars [Flow rate 10,000- 100,000] (Equation 2.33). TO: EC = 10,294 Qtot*?***, FOB,
1999 Dollars [Flow rate 500 - 50,000 scfm] (Equation 2.29)
Incinerator + auxiliary equipment (A) $ 170,432.99 | $  6,658,00000 [ $  509,650.00 || $ 12484446 | $  683,200.00 gsg’;:;'{;? ;";;SUZLOA[':;;!”“O” Control, Equation 6.11 and 6.14; USEPA 2000, Section
Instrumentation (0.10A) $ 17,043.30 | $ 665,800.00 | $ 50,965.00 || $ 12,484.45 | $ 68,320.00 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Sales Tax (0.03A) $ 511299 | $ 199,740.00 | $ 15,289.50 | $ 3,74533 | $ 20,496.00 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Freight (0.05A) $ 8,521.65 | $ 332,900.00 | $ 25,482.50 || $ 6,242.22 | $ 34,160.00 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Purchased Equipment Costs (PEC) (B = 1.18A) $ 201,110.92 | $ 7,856,440.00 | $ 601,387.00 |[ $ 147,316.47 | $ 806,176.00 |[USEPA 2000, Section 3, Chapter 2, Table 2.8
1999 to 2015 Escalation Factor = 1.44 1.44 1.44 1.44 1.44 US Dept. of Labor Statistics; http://www.bls.gov/data/inflation_calculator.htm
Purchased Equipment (B)|| $ 289,599.73 |[ $ 11,313,273.60 | $ 865,997.28 |[ $ 212,135.71 | $ 1,160,893.44
Direct Installation Costs (DIC)
Foundation and Supports (0.08B) $ 23,167.98 | $ 905,061.89 | $ 69,279.78 || $ 16,970.86 | $ 92,871.48 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Handling & erection (0.14B) $ 40,543.96 | $ 1,583,858.30 | $ 121,239.62 (| $ 29,699.00 | $ 162,525.08 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Electrical (0.04B) $ 11,583.99 | $ 452,530.94 | $ 34,639.89 || $ 8,485.43 | $ 46,435.74 |[USEPA 2000, Section 3, Chapter 2, Table 2.8
Piping (0.02B) $ 579199 | $ 226,265.47 | $ 17,319.95 (' $ 424271 $ 23,217.87 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Insulation for ductwork (0.01B) $ 2,896.00 | $ 113,132.74 | $ 8,659.97 | $ 212136 | $ 11,608.93 |[USEPA 2000, Section 3, Chapter 2, Table 2.8
Painting (0.01B) $ 2,896.00 | $ 113,132.74 | $ 8,659.97 (| $ 212136 | $ 11,608.93 ||[USEPA 2000, Section 3, Chapter 2, Table 2.8
Direct Installation Costs (DIC) (0.3B)|| $ 86,879.92 | $ 3,393,982.08 | $ 259,799.18 |[ $ 63,640.71 | $ 348,268.03
Site Preparation (as required, SP) $43,440 $1,696,991 $31,820 $174,134 [Assume 50% of DIC (modifications to roof, natural gas infrastructure)
Buildings (As required, Bldg.) $ 100,000.00 ECEs (doghouses) are estimated to cost $100,000
Total Direct Capital Costs (DCC), $419,920 $16,404,247 $1,225,796 $307,597 $1,683,295 Adjusted from cost year 1999 to 2015 using escalation factor
Indirect Installation Costs (lIC)
Engineering (0.10B) $ 28,959.97 | $ 1,131,327.36 | $ 86,599.73 || $ 21,21357 | $ 116,089.34 |[USEPA 2000, Section 3, Chapter 2, Table 2.8
Construction and feld expenses (0.05B) $ 14,479.99 | $ 565,663.68 | $ 43,299.86 || $ 10,606.79 | $ 58,044.67 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Contractor fees (0.10B) $ 28,959.97 | $ 1,131,327.36 | $ 86,599.73 || $ 21,21357 | $ 116,089.34 [USEPA 2000, Section 3, Chapter 2, Table 2.8
Start-up (0.02B) $ 5791.99 | $ 226,265.47 | $ 17,319.95 (| $ 4242.71 | $ 23,217.87 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Performance test (0.01B) $ 2,896.00 | $ 113,132.74 | $ 8,659.97 [ $ 2,121.36 | $ 11,608.93 |[USEPA 2000, Section 3, Chapter 2, Table 2.8
Contingencies (0.03B) $ 8,687.99 | $ 339,398.21 | $ 25,979.92 || $ 6,364.07 | $ 34,826.80 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Total Indirect Costs (IC) (0.31B)|| $ 89,775.92 | $ 3,507,114.82 | $ 268,459.16 |[ $ 65,762.07 | $ 359,876.97
Total Capital Investment (TCI)|| $ 509,695.53 | $ 19,911,361.54 [ $ 1,494,255.62 |[ $ 373,358.86 | $ 2,043,172.45
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Thermal Oxidizer & RTO - Costs®

Table C-2

Spirit Aerosystems

737 Expansion Project - Paint Booths
TO & RTO Cost Basis

North Plant 2 Booth IPB4 Spoven
ECES with
Data Description TO RTO RTOs TO RTO Source
Direct Annual Costs
Operating labor
Operator (0.5 hr/shift) Unit Cost $$ 17,760.00 | $ 10,000.00 | $ 10,000.00 15,600.00 | $ 15,600.00 g;Exr’Zggg}h?f(clﬂ,‘;"fs’;@1‘::&;525’;22': iﬁt’s(/ﬁ;’;,hzzfﬂ;ﬁ,iﬁﬂiff‘ssume 8 shifts/day,
Supervisor (15% of Operator) 2,664.00 | $ 1,500.00 | $ 1,500.00 2,340.00 | $ 2,340.00 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Operating Materials
Maintenance
Labor (0.5 hr/shift) 17,760.00 | $ 10,000.00 | $ 10,000.00 15,600.00 | $ 15,600.00 lngSeEdP//;r,Zgggfh?fﬁg%nfé;T,Z’f;i;::lZ i?és%f;,hzz'f?ﬂﬁyzr,imfsume 3 shifts/day,
Materials (100% of maintenance labor) 17,760.00 | $ 10,000.00 | $ 10,000.00 15,600.00 | $ 15,600.00 [[USEPA 2000, Section 3, Chapter 2, Table 2.8
Utilities
Electricity Powerqy, = 1.17 * 10™ Qi AP / £ 117.00 438.75 117.00 31.20 117.00 g¥‘ o_) ‘f:glr:?rﬁﬂ?i ::;S:;Z])mi:o'rgis;:rj;r:yp &!L:Zecéég/g 0. 15 in H20 for
Electricity cost ($/kWhr) $0.072 $0.072 $0.072 $0.072 $0.072[http://www.eia.gov/state/data.cfm?sid=KS (Kansas industrial; Oct. 2015)
Total Electric cost 59,594.75 | $ 223,480.30 | $ 59,594.75 8,948.16 | $ 33,555.60 [[kW * annual operating hours * electricity cost
Natural Gas Usage (Mcflyr) 63,936,000 63936 10656 9600000 9600 Usage = fuel usage rate (scf/min) * 60 min/hr * hrs/year
Natural Gas Cost ($/Mcf) 553 |$ 553 ($ 5.53 553 (% 5.53 ||http://www.eia.gov/state/data.cfm?sid=KS (Kansas industrial; Oct. 2015)
Total Fuel Cost $353,566,080 $353,566.08 $58,927.68 $53,088,000.00 $53,088.00
Total Direct Annual Costs 353,681,618.75 | $ 608,546.38 | $ 150,022.43 53,146,088.16 | $ 135,783.60
Indirect Annual Costs
g‘;’f{:?:n?ni?ﬁ;grsgr:‘n:{n‘gs;té';gr'nj:sﬁ;‘l"ss)o' & 33,566.40 | $ 18,900.00 | $ 18,900.00 29,484.00 | $ 29,484.00 ||[USEPA 2000, Section 3, Chapter 2, Table 2.8
Administrative Charges (2% TCI) $10,194 $398,227 $29,885 $7,467 $40,863 USEPA 2000, Section 3, Chapter 2, Table 2.8
Property taxes (1% of TCI) $5,097 $199,114 $14,943 $3,734 $20,432 USEPA 2000, Section 3, Chapter 2, Table 2.8
Insurance (1% TCI) $5,097 $199,114 $14,943 $3,734 $20,432 USEPA 2000, Section 3, Chapter 2, Table 2.8
Capital recovery [CRF = 0.1424] TCI*CRF $72,581 $2,835,378 $212,782 $53,166 $290,948 [Assuming 10 year equipment life and 7% interest rate
Total Indirect Annual Costs 126,534.86 | $ 3,650,732.34 | $ 291,452.23 97,584.66 | $ 402,158.66
Total Annual Costs 353,808,153.61 | $ 4,259,278.72 | $ 441,474.65 53,243,672.82 | $ 537,942.26 |[DAC + IAC
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TO & RTO - BACT Design Basis

Table C-3

Spirit Aerosystems

737 Expansion Project - Paint Booths
TO & RTO BACT Design Basis

o IPB4 ECEs with
Description North Plant 2 Spoven RTO Notes/References
EPA/452/B-02-001 demonstrates that flow in and flow out
Flow rate through incinerator (scfm) 150,000 40,000 25,000 are approxmately the same (see page 2-24). Incinerator
cost is proportional to the air flow through the device.
Hours per year 7,104.0 4,000.0 7,104.0
Baseline VOC emission rate (Ib/hr) Pre- 13.49 134
control
Sgﬁtfg?e VOC emission rate (ppm) Pre- 6.285 2.342 Assuming all VOC is toluene, MW = 92.14
TO
Auxiliary Fuel Requirement (scfm) 150,000 40,000 Assume equal to incoming flow (essentially all air)
RTO
Auxiliary Fuel Requirement (scfm) 150 40 25 Assume 0.1% of total flow
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Carbon Adsorption: Summary of Average Cost Effectiveness ($/ton)

Table C-4

Spirit Aerosystems
737 Expansion Project - Paint Booths
Carbon Adsorption Average Cost Effectiveness ($/ton)

Carbon Technology
Baseline PTE Controlled VOC . Cost
. . Adsorber . . Total Capital | Total Annual :
Unit Emissions Emission Rate| Reduction Effectiveness
Control Investment Cost
(tpy) o (tpy) (tpy) ($/ton VOC
Efficiency

Removed)

North Plant 2 Booth 47.90 99.3% 0.34 47.56 $13,653,748 | $ 2,803,452.34 $58,939.77
IPB4 Spoven 2.68 99.3% 0.02 2.66 $3,125592 | $ 660,213.31 | $248,084.85
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Adsorption - Cost*

Table C-5

Spirit Aerosystems

737 Expansion Project - Paint Booths
Adsorption Cost Basis

Data Description North Plant 2 | IPB4 Spoven Source
Direct Capital Costs (DCC)
Purchased Equipment Costs
Adsorber + auxiliary equipment (A) $ 4,990,930.26 | $ 1,142,514.94 |Engineering Estimate
Instrumentation (0.10A) $ 499,093.03 | $ 114,251.49 |USEPA 1999, Section 3, Chapter 1, Table 1.3
Sales Tax (0.03A) $ 149,727.91 | $ 34,275.45 |USEPA 1999, Section 3, Chapter 1, Table 1.3
Freight (0.05A) $ 249,546.51 | $ 57,125.75 |USEPA 1999, Section 3, Chapter 1, Table 1.3
Purchased Equipment Costs (PEC) (B = 1.18A) $ 5,889,297.71 | $ 1,348,167.62 |[USEPA 1999, Section 3, Chapter 1, Table 1.3
1999 to 2015 Escalation Factor = 1.44 1.44 US Dept. of Labor Statistics; http://www.bls.gov/data/inflation_calculator.htm
Purchased Equipment (B)| $ 8,480,588.70 | $ 1,941,361.38
Direct Installation Costs (DIC)
Foundation and Supports (0.08B) $ 678,447.10 | $ 155,308.91 |USEPA 1999, Section 3, Chapter 1, Table 1.3
Handling & erection (0.14B) $ 1,187,282.42 | $ 271,790.59 [USEPA 1999, Section 3, Chapter 1, Table 1.3
Electrical (0.04B) $ 339,22355 | $ 77,654.46 [USEPA 1999, Section 3, Chapter 1, Table 1.3
Piping (0.02B) $ 169,611.77 | $ 38,827.23 [USEPA 1999, Section 3, Chapter 1, Table 1.3
Insulation for ductwork (0.01B) $ 84,805.89 | $ 19,413.61 |USEPA 1999, Section 3, Chapter 1, Table 1.3
Painting (0.01B) $ 84,805.89 | $ 19,413.61 |USEPA 1999, Section 3, Chapter 1, Table 1.3
Direct Installation Costs (DIC) (0.3B)| $ 2,544,176.61 | $ 582,408.41

Site Preparation (as required, SP)

Buildings (As required, Bldg.)

Total Direct Capital Costs (DCC)

$ 11,024,765.31

$ 2,523,769.79

Adjusted from cost year 1999 to 2016 using escalation factor

Indirect Installation Costs (IIC)

Engineering (0.10B) $ 848,058.87 | $ 194,136.14 |USEPA 1999, Section 3, Chapter 1, Table 1.3

Construction and feld expenses (0.05B) $ 424,029.43 | $ 97,068.07 |USEPA 1999, Section 3, Chapter 1, Table 1.3

Contractor fees (0.10B) $ 848,058.87 | $ 194,136.14 [USEPA 1999, Section 3, Chapter 1, Table 1.3

Start-up (0.02B) $ 169,611.77 | $ 38,827.23 |USEPA 1999, Section 3, Chapter 1, Table 1.3

Performance test (0.01B) $ 84,805.89 | $ 19,413.61 |USEPA 1999, Section 3, Chapter 1, Table 1.3

Contingencies (0.03B) $ 254,417.66 | $ 58,240.84 |USEPA 1999, Section 3, Chapter 1, Table 1.3
Total Indirect Costs (IC) (0.31B)| $ 2,628,982.50 | $ 601,822.03

Total Capital Investment (TCI)

$  13,653,747.80

$ 3,125,591.82

Does not include initial carbon cost or carbon replacement cost
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Adsorption - Cost*

Table C-5

Spirit Aerosystems

737 Expansion Project - Paint Booths
Adsorption Cost Basis

Data Description North Plant 2 | IPB4 Spoven Source
Direct Annual Costs
Operating labor
. . USEPA 1999 Section 3 Chapter 1 (North Plant 2 Booth: assume 3 shifts/day, 296 d/yr,
Operator (0.5 hr/shift) Unit Cost $3 $ 17,760.00 | $ 15,000.00 $40/hr) (IPB4 Spoven: assur$1e 3 sﬁlfts/day, 250 d/yr, $40/hr) ’ /
Supervisor (15% of Operator) $ 2,664.00 | $ 2,250.00 |USEPA 1999, Section 3, Chapter 1, Table 1.6
Operating Materials
Maintenance
Labor (0.5 hr/shift) $ 17,760.00 | $ 10,000.00 |USEPA 1999, Section 3, Chapter 1, Table 1.6
Materials (100% of maintenance labor) $ 17,760.00 | $ 10,000.00 |USEPA 1999, Section 3, Chapter 1, Table 1.6
Replacement Parts, Carbon 5-year life
Replacement Labor $ 39.90 | $ 1.59 [0.2439 * ($0.05/Ib * Mc 1b*1.42)
Carbon Cost $ 1,747.85 | $ 69.84 [0.2439 * (Cc * 1.08)
Utilities
Total Electric cost $ 97,415.63 | $ 14,473.56 |See CAS Design Basis
Steam $ 482.45 | $ 26.99 [See CAS Design Basis
Cooling Water $ 12,420.85 | $ 694.95 |See CAS Design Basis
Total Fuel Cost $ 110,31893 | $ 15,195.50
Total Direct Annual Costs| $ 278,369.69 | $ 67,712.51
Indirect Annual Costs
Overhead (60% of sum of operating, supervisor & $ 34,639.05 | $ 22,392.86 |USEPA 1999, Section 3, Chapter 1, Table 1.6
maintenance, labor & maintenance materials)
Administrative Charges (2% TCI) $ 273,074.96 | $ 62,511.84
Property taxes (1% of TCI) $ 136,537.48 | $ 31,255.92
Insurance (1% TCI) $ 136,537.48 | $ 31,255.92
Capital recovery [CRF = 0.1424] $ 1,944,293.69 | $ 445,084.28 |Assuming 10 year equipment life and 7% interest rate. EPA/452/B-02-001
Total Indirect Annual Costs| $ 2,525,082.65 | $ 592,500.81
Total Annual Costs| $ 2,803,452.34 | $ 660,213.31 [DAC + IAC

! Cost estimate done for activated carbon adsorption system since EPA has not developed cost estimates for other adsorption media

1.08 factor is for freight and sales tax




Table C-6

Spirit Aerosystems

737 Expansion Project - Paint Booths
Carbon Adsorption BACT Design Basis

RAMBOLL EaNNON

Carbon Adsorption - BACT Design Basis

Description North Plant 2 Notes/References IPB4 Spoven Notes/References
Basline VOC emission rate (tpy) Pre-
47.90 2.68
control
Basline VOC emission rate (lb/hr) Pre-
control 13.49 Myoe 1.34 Myoc
Hours per year 6s 7,104.0 4,000
Flow rate to vessel Q (scfm) 150,000 40,000
Equilibrium adsorptivity (Ib/lb carbon) 0.198 m, = apb (a=0.551, b=0.110) Table 1.1 0.178 m, = apb (a=0.551, b =0.110) Table 1.1
Partial pressure of toluene at 77 F (psia) 0.00009 =ppm/1000000 * (14.696) 0.000034 =ppm/1000000 * (14.696)
Carbon Requirement Mg = Myoe/We (8) Equation 1.13
Working capacity (we) Ib VOC/Ib carbon 0.099 Assumed to be 50% of equilibrium capacity (equation 1.15 0.089 Assumed to be 50% of equilibrium capacity (equation 1.15)
Carbon Requirement (total) 2,303.97 W, = W*(1+Ny/N,) Equation 1.14 92.06 W, = W*(1+Ny/N,) Equation 1.14
in adsorbing vessels (Ib) 1,631.98 Assuming 12 hours adsorbing and 5 hours desorbing 75.32 Assuming 5 hours adsorbing and 1 hour desorbing
Number of adsorbing beds required 16.6 Asst_Jme maximum vessel diameter is 12 ft. and 9050 16.64 Assume maximum vessel diameter is 6 ft
maximum fow rate per vessel
Desorption time 6d 5 hours 1 hours
Adsorption time 6a 12 hours 5 hours
2403.3 maximum flow rate per vessel Q = (rt /4)*(vb)*D"2
Number of desorbing beds required 6.9 3.3 Nd = Na*td/ta
Adsorbing beds (rounded up) 17 9
Desorbing beds (rounded up) 7 2
Cost of carbon 2 $/lb (1999 dollars) - EPA 456/F-99-004 2 $/lb (1999 dollars) - EPA 456/F-99-004
Cost of the carbon Cc $ 4,607.94 $ 184.11
Adsorber Dimensions
Maximum bed depth 3.14 max bed depth = n D/12 (assume max diameter of 12 ft) 1.57 max bed depth = nt D/12 (assume max diameter of 6 ft)
Superficial bed velocity (vb) 85 Assumed (ft/min) 85 Assumed (ft/min)
Diameter (D) 12 Assume maximum of 12 ft diameter on pre-fab vessels 6.000 Assume diameter of 6 ft
Carbon requirement (per vessel) Mc 96.00 8.37
Flow rate (per adsorbing vessel) 8823.5 acfm 4444.4 acfm
Length (L) 75.0 Assume maximum of 75ft per vessel 50.0 Assume 50ft for each vessel
Surface Area (S) 3053.63 S=nD(L+D/2) 999.03 S=nD(L+D/2)
Cost of the Vessel Cv $ 139,365.81 [Cv = 271*S*""® F.0.B. cost from vendor, fall 1999 $ $ 58,430.58 |Cv = 271*S"""® F.0.B. cost from vendor, fall 1999 $
Total vessel cost $ 3,344,779.46 $ 642,736.37
_ -0.133 _ — 0133 .
R (scaling factor for equipment costs) 1.19 Rc = 5.82*_Q - mclL_Jdes f_ahs, pumps, condenser, $ 1.42 _Rc = 5.82*Q_ - |r_1cludes far_15, pumps, condenser, decanter,
decanter, instrumentation, piping. Equation 1.26 instrumentation, piping. Equation 1.26
Adsorber Equipment Cost Ca 3,989,058 $ 913,864.66 [Ca =5.82 Q -0.0133 [Cc + (NA +ND)*Cv]
Cost of Auxiliary Equipment 997,264 Assume 25% of Ca (see page 1-33) 228,466.16 Assume 25% of Ca (see page 1-33)
Total Direct Costs (A) $  4,990,930.26 $ 1,142,514.94




Table C-6

Spirit Aerosystems
R A M B L L ENVlRON 737 Expansion Project - Paint Booths

Carbon Adsorption BACT Design Basis

Carbon Adsorption - BACT Design Basis

Description North Plant 2 Notes/References IPB4 Spoven Notes/References

Electricity Requirement

System fan size requirement (hp) 251.78 hp = 0.746kW/hp * 2.5e-4 * Q * AP Equation 1.32 67.14 hp = 0.746kW/hp * 2.5e-4 * Q * AP Equation 1.32
drying/cooling requirement 50-150 ft3/Ib carbon

Os 7104.00 operating time cf = 0.4*6D *(Na*6s/6a) Equation 1.33 4000.00
kWh 1,334,302.76 power consumption 200,345.76 power consumption
Gas flow cooling fan (acfm) 767.99 100 ft3/Ib carbon * Mc / 6d 153.43 100 ft3/Ib carbon * Mc / 6d
Bed drying/cooling fan (hp) 1.29 hp = 0.746kW/hp * 2.5e-4 * Q * AP Equation 1.32 0.26
Hours per year 2841.60 Assume 0.4 of system time Equation 1.33 1600.00 operating time cf = 0.4*6D *(Na*6s/6a) Equation 1.33
kWh 2732.62 power consumption 307.39 power consumption
g]c;c;hng water pump size requirement 6.80 hpcw = 2.52e-4 * qcw * H * s / n Equation 1.34 0.68 hpcw = 2.52e-4 * qcw * H * s / n Equation 1.34
Required head (H) 100.00 assume 100 feet of water, see Equation 1.34 100.00 assume 100 feet of water, see Equation 1.34
Cooling water flow (gqcw) (gal/min) 161.89 G =3.43 S (ibid page 168) 16.09 G = 3.43 S (ibid page 168)
Steam requirement S (lb/hr) 47.20 Assume 3-4 |b/lb adsorbent captured (ibid page 168) 4.69 Assume 3-4 |b/lb adsorbent captured (ibid page 168)
Z))ecnflc gravity of fluid relative to water 1.00 1.00
Combined pump-motor efficiency n 0.60 0.60
Pump annual operating time (hours) 4262.40 Assume 0.6 of system time 2400.00 Assume 0.6 of system time
kWh 21620.57 1209.67

Electricity (system fan, bed
drying/cooling fan, cooling water pump) 1,358,656 201,863
(kWhr/yr)

Electricity cost ($/kWhr) $0.072 $0.072
Electrical Cost $ 97,415.63 $ 14,473.56

X Assume 9 inches w.c. pressure drop (corresponds to a Assume 9 inches w.c. pressure drop (corresponds to a
Pressure drop (inches) 9 L : ) 9 e - )
superficial bed velocity of 80 ft/min)* [page 165] superficial bed velocity of 80 ft/min)* [page 165]

Steam Requirement (Ib/yr) 335,300 S * system operating time 18,760 S * system operating time
Steam price ($/Mgal) $ 12.00 $6/1000 gal in 1988 - scaled up CPI =2 $ 12.00 $6/1000 gal in 1988 - scaled up CPI =2
Steam Cost $ 482.45 $ 26.99

Natural Gas Cost ($/Mscf) $ 5.53 $ 5.53
Cooling Water Requirement ($/year) $ 12,420.85 | Assuming 0.3/1000 gal $ 694.95 [ Assuming 0.3/1000 gal

*Estimating Costs of Air Pollution Control, William Vatavuk



Table C-7

Spirit Aerosystems

R A M B L L ENVl RON 737 Expansion Project - Paint Booths
Baseline VOC emissions

Paint Booth Complying with the Aerospace NESHAP

. . Uncontrolled
unit/Service Type Of Control PTE Emissions
Description

(TPY)
Base case - Compliance
North Plant 2 Booth with the Aerospace 47.90
NESHAP
Base case - Compliance
IPB4 Spoven Booth with the Aerospace 2.68
NESHAP
NOTES

from Spirit 737 Expansion Booth and RTO Calcs 57APM
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