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PM2.5 SIP EVALUATION REPORT 

HEXCEL CORPORATION 
 

 

1.0 Introduction-Purpose 

The following is an updated version of the original RACT evaluation that was completed 

on October 1, 2013 as a part of the Technical Support Documentation for Section IX, 

Parts H.11, 12 and 13 of the Utah SIP; to address the Salt Lake City PM2.5 and Provo, 

Utah PM2.5 Nonattainment Areas. 

 

1.1 Facility Identification 

 

Name:   Salt Lake Operations- West Valley City Plant 

Address:    6800 West 5400 South 

   West Valley City, Utah 84118 

Owner/Operator:  Hexcel Corporation 

UTM coordinates:  410,900 m Easting, 4,500,600 m Northing, UTM Zone 12 

 

1.2 Facility Process Summary 
 

Hexcel Corporation (Hexcel) owns and operates a carbon fiber and fabric pre-

impregnation (pre-preg) manufacturing plant in West Valley City, Salt Lake County. The 

primary SIC Code for the West Valley City Plant is 2821- Plastics Material, Synthetic 

Resins, & Nonvulcanized Elastomers.  Products made at Hexcel are used in commercial 

aerospace primary and secondary structures, helicopters, defense aircraft, satellites and 

sporting equipment. Hexcel is a major source of air pollution for PM10, PM2.5, NOx, CO, 

VOCs, and HAPs. 

 

Hexcel began producing carbon fiber in 1970 and pre-preg tape in 1971.  Currently, the 

approximately 100 acre facility consists of twelve production buildings, two raw material 

receiving warehouses and a material testing laboratory.  The plant manufactures carbon 

fibers and hot melt pre-pregs with both woven and uni-directional reinforcements.  The 

plant also produces epoxy resins, adhesive films and solvated fabrics which are supplied 

to Hexcel's Casa Grande plant where they are converted into core materials. 

 

Carbon fiber is a lightweight, high strength reinforcement material used in the 

manufacture of various composite structure items.  The manufacturing process begins 

with a raw material called polyacrilonitrile (PAN).   

 

Stabilization 

In this first step, the PAN fibers are stabilized in an air oxidation process.  The PAN is 

un-spooled, and fed into a series of low temperature (225-300° C), natural gas fueled 

ovens.  A chemical conversion occurs as the fiber passes through the ovens, with 

oxidation, and polymerization taking place.  This process also provides the initial 
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alignment of the molecules in the fiber strand.  The off-gas from this step in the process 

includes hydrogen cyanide (HCN), non-HAP VOCs, NH3, CO, and PM2.5.  The off-gas 

from Fiber Lines 13-16 is captured by ventilation hoods at each oven or within the oven 

structure itself and directed to a flameless natural gas injection (NGI) dual-chambered 

regenerative thermal oxidizer (RTO) for VOC, CO, and HCN destruction and then to a 

baghouse for particulate removal. 

 

Carbonization 

This step includes two different phases.  The first phase, tar removal, occurs within an 

electrically-heated low-temperature (300-800° C) furnace (LT furnace) through which the 

fiber continuously passes.  The tar removal phase removes unwanted elements from the 

molecular structure and plays a key role in further aligning the polymer chain.  There are 

no emissions associated with the combustion. 

 

During the entire carbon fiber manufacturing process, the PAN fibers lose approximately 

50% of its original weight with the vast majority of that loss occurring in the tar removal 

phase.  During this phase, the LT furnace is constantly blanketed with an inert 

atmosphere (primarily nitrogen) to prevent the fiber from self-combusting.  Process 

emissions generated from the tar removal phase are primarily HCN and VOCs that are 

directed to a Direct Fired Thermal Oxidizer (DFTO). Particulate is abated using an 

RTO/bag-house system on Fiber Lines 13-16. 

 

The next phase occurs at higher temperatures (1,200°-1,450° C) than those of the tar 

removal phase.  This process occurs in an electrically-heated high-temperature furnace 

(HT furnace).  This phase is necessary to promote the crystalline structure growth of the 

molecules and to remove the final non-carbon components from the polymer rings.  The 

resulting fiber is about 92%-95% carbon. 

 

This phase of carbonization evolves primary HCN, other VOC emissions, and 

particulates which will be directed to a RTO/baghouse system (Fiber Lines 13-16 only). 

Once the process is at steady state, the RTO is fueled by both natural gas and other 

combustible gases (HCN, VOC) that are off gassing from the process. 

 

Surface Treatment 

The carbon fiber that exits the last HT furnace is at its final molecular structure.  

However, surface treatment is necessary in order for the finished fibers to bond with the 

resins that are used as binders during the manufacture of composite structures.  This step 

involves an electrolytic process where the fiber acts as the conductor.  This step involves 

the addition of hydroxyl units attaching to the fiber that chemically bond to the resins.  

The surface treatment bath is an aqueous mixture containing ammonium bicarbonate.  

Since this phase of the process mainly produces ammonia emissions, these emissions are 

not routed to the DFTO or RTO/baghouse systems. 

 

Sizing 

The final phase of the process may consist of an application of a thin coat of epoxy resin 

onto the surface of the carbon fiber that acts to hold the filaments together and improve 
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the operability of the fiber in customer's operations.  This process is referred to as the 

sizing operation and depending on the resin being used, it may contain a small percentage 

of xylene that is driven off during the drying process.  Because of the very low 

concentration of xylene, abatement is not being considered for this step, these emissions 

are not routed to the DFTO or RTO/baghouse system. 

 

After the sizing process, the fiber is wound into cores and packaged for shipment. 

 

The pilot plant is a fiber line operation but along with R&D work, specialty products are 

produced here (Building 2344).   

 

Solvent Coater Prepreg (Matrix Operations) 

The solvent coating operation consists of two distinct phases, the manufacture of the 

solvated epoxy resin and the application of the manufactured resin to the woven graphite 

cloth/fabric.  The production of the solvated epoxy resin consists of mixing specified 

resins with measured amounts of Methyl Ethyl Ketone (MEK).  The MEK carrier allows 

the resin to distribute evenly over and into the fabric weave (impregnate).  The 

application of the resin to woven graphite fabric consists of a piece of machinery (solvent 

coater) with a series of drive rollers, a dip bath, a heated tower and a fume incinerator 

with heat recovery.  The solvent coater assembly essentially impregnates the woven 

graphite fabric with a specified amount of solvated resin. 

 

1.3 Baseline Emissions 
 

Plant-wide 2016 Projected Actual Emissions (tons/yr) 

 

PM2.5 NOx SO2 VOC NH3 

72.96 169.38 37.80 163.81 84.98 

 

1.4 Facility Criteria Air Pollutant Emissions Sources 

 

Emission Unit Potential to Emit 

 PM2.5 NOx SO2 VOC NH3 

Fiber Line 2 1.18 0.09 0.06 2.98 0.00 

Fiber Line 3 3.20 14.06 1.67 3.60 3.82 

Fiber Line 4 3.16 9.08 1.03 3.35 3.34 

Fiber Line 5 1.96 10.54 1.05 2.61 1.53 

Fiber Line 6 1.57 10.49 1.08 4.09 3.67 

Fiber Line 7 2.00 15.35 1.69 8.11 2.12 

Fiber Line 8 7.11 9.33 4.87 22.30 10.37 

Fiber Line 10 7.11 9.33 4.87 22.30 10.37 

Fiber Line 11 8.74 11.47 5.99 32.24 12.75 

Fiber Line 12 8.74 11.47 5.99 32.24 12.75 

Fiber Line 13 2.32 18.48 0.76 4.10 2.12 

Fiber Line 14 2.79 30.60 0.76 3.68 2.12 

Fiber Line 15 0.41 33.20 0.82 6.16 2.93 
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Fiber Line 16 0.41 33.20 0.82 6.16 2.93 

Pilot 0.01 0.035 0.005 0.04 0.03 

Matrix 0.79 5.21 0.06 0.59 0.00 

Emergency 

Generators 

0.75 11.65 1.08 1.03 0.00 

HVAC 0.56 6.98 0.04 0.41 0.00 

 

There are no ammonia emissions from the emergency generators and HVAC. 

  

The following emission units are not source specific. A separate BACT analysis has been 

conducted on these common emission units. The technical support for these sources is in 

the PM2.5 Serious SIP – BACT for Small Source document (“PM2.5 Serious SIP – BACT 

for Small Sources.,” 2017).  

 

Emergency Generators 

Laboratory Fume Hoods 

Fuel Oil Storage Tanks 

Generators 

 

2.0 BACT Selection Methodology 

 

The general procedure for identifying and selecting BACT is through use of a process 

commonly referred to as the “top-down” BACT analysis.  The top-down process consists 

of five steps which consecutively identify control measures, and gradually eliminate less 

effective or infeasible options until only the best option remains.  This process is 

performed for each emission unit and each pollutant of concern.  The five steps are as 

follows: 

 

1. Identify All Existing and Potential Emission Control Technologies: UDAQ evaluated 

various resources to identify the various controls and emission rates.  These include, 

but are not limited to: federal regulations, Utah regulations, regulations of other 

states, the RBLC, recently issued permits, and emission unit vendors. 

  

2. Eliminate Technically Infeasible Options: Any control options determined to be 

technically infeasible are eliminated in this step.  This includes eliminating those 

options with physical or technological problems that cannot be overcome, as well as 

eliminating those options that cannot be installed in the projected attainment 

timeframe.   

 

3. Evaluate Control Effectiveness of Remaining Control Technologies: The remaining 

control options are ranked in the third step of the BACT analysis.  Combinations of 

various controls are also included.   

 

4. Evaluate Most Effective Controls and Document Results: The fourth step of the 

BACT analysis evaluates the economic feasibility of the highest ranked options.  This 

evaluation includes energy, environmental, and economic impacts of the control 



 

5 

option. 

 

5. Selection of BACT: The fifth step in the BACT analysis selects the “best” option.  

This step also includes the necessary justification to support the UDAQ’s decision.   

 

Should a particular step reduce the available options to zero (0), no additional analysis is 

required.  Similarly, if the most effective control option is already installed, no further 

analysis is needed. 

 

The final BACT evaluations for the Hexcel site were performed using data that Hexcel 

submitted (Miriam Hacker, PE;, 2017), (Miriam Hacker, PE, 2017), (Miriam Hacker, 

2018), comments received from Techlaw on the Hexcel BACT submittal, comments 

received from EPA, comments received from individuals, AOs, and the Title V permit. 

The BACT Analysis that was submitted on June 19, 2018 was after the Air Quality Board 

meeting on June 6, 2018. The June 2018 submittal resulted in the costs of some 

equipment being economically feasible whereas the information received before the June 

meeting resulted in the costs not being economically feasible. 

 

2.1 Emission Unit (EU) and Existing Controls 

 

 2.1.1 Fiber Lines, Pilot Plant and Matrix Operations 

 

Description: 

 

Hexcel operates 14 Fiber Lines that are located in separate buildings. The first step in 

converting polyacrylonitrile (PAN) fiber into carbon fiber is the stabilization of the PAN 

fibers in an air oxidation process. The intent of this step is to prepare the PAN fibers for 

the high temperature processing of carbonization. 

 

Completion of the oxidation process occurs with the operation of oxidizer ovens.  The 

ovens are set at specified temperatures in order to achieve the required amount of 

oxidation reaction for the fiber stabilization process.  The ovens employed in the process 

are either electrical or natural gas heated. Fiber Lines 2, 3 and 4 have been established 

with electrically heated ovens, which emit no combustion emissions.  Fiber Lines 5, 6, 7, 

8, 10, 11, 12, 13, 14, 15 and 16 have been established with natural gas heated ovens.  

Natural gas combustion related emissions are minimal, with NOx being the primary 

emission from these sources.  (There are no Fiber Lines 1 or 9.)  

 

Process emissions are also generated during the oxidizing process within the ovens.  They 

are not combined with the natural gas combustion emissions in the existing configuration 

of Fiber Lines 5 – 7, but are combined with the combustion emissions in the 

configuration of Fiber Lines 8, 10, 11, 12, 13, 14, 15 and 16.  Emissions associated with 

the stabilization process occurring in the oxidation ovens that will be addressed in the 

PM2.5 SIP are VOCs, NH3, and filterable and condensable PM2.5. Exhaust gases 

containing process emissions from the ovens are captured in hoods at either end of each 

oven or within the oven structure.  
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Carbonization is the next downstream step in the manufacturing of carbon fiber.  This 

step is comprised of two (2) different phases.  The first phase is tar removal.  This occurs 

within a furnace through which the fiber continuously passes, commonly referred to as 

the low temperature furnace. The tar removal step takes place in an electrically heated 

furnace at temperatures ranging from 300 °C to 800 °C.  The VOC and PM2.5 emissions 

that are generated in the tar removal phase will be addressed in the PM2.5 SIP. 

 

The second carbonization phase occurs at temperatures higher than those of the tar 

removal phase, ranging from 1,200 °C to 1,450 °C.  The high temperature treatment of 

the fiber occurs in another electrically heated furnace, commonly referred to as the high 

temperature furnace or HT furnace. The VOC and PM2.5 emissions that are generated in 

this phase of carbonization will be addressed in the PM2.5 SIP. 

 

Fiber Line 2 is distinct from other fiber lines at Hexcel in that it uses carbon fiber as feed, 

as opposed to Polyacryonitrile (PAN). Any sizing that has been applied to the carbon 

fiber is removed in the furnaces, which is emitted as VOCs. Other emissions include 

natural gas combustion byproducts. Fiber Line 2 does not use ammonium bicarbonate as 

an electrolyte, which eliminates ammonia as a byproduct. 

 

Fiber Lines 3-7 use PAN as a raw material or precursor that is processed into carbon 

fiber. The legacy fiber lines consist of four (4) low-temperature ovens, one (1) low 

temperature furnace, one (1) high temperature furnace, one (1) fume incinerator, one (1) 

surface treatment area and mix room and one (1) sizing application area. Ammonium 

bicarbonate is used as the electrolyte for surface treatment. 

 

Fiber Lines 8, 10, 11, & 12 are larger and are more efficient than fiber lines 3-7, but the 

processes and controls are identical; four (4) low-temperature ovens, one (1) low 

temperature furnace, one (1) high temperature furnace, one (1) fume incinerator, one (1) 

surface treatment area and mix room and one (1) sizing application area. Ammonium 

bicarbonate is used as the electrolyte for surface treatment. 

 

Fiber Lines 13-16 differ from other fiber lines in that they use a bag-house and 

regenerative thermal oxidizers (RTOs) as emission controls, in addition to a Direct Fired 

Thermal Oxidizer (DFTO). The processes are identical to other normal fiber lines; four 

(4) low-temperature ovens, one (1) low temperature furnace, one (1) high temperature 

furnace, one (1) fume incinerator, one (1) surface treatment area and mix room and one 

(1) sizing application area. Ammonium bicarbonate is used as the electrolyte for surface 

treatment. Oven emissions are directed to the RTOs and furnace emissions are routed to a 

DFTO for destruction. All emissions are routed through a bag-house prior to release to 

atmosphere. 

 

Oven emissions from Fiber Lines 15 & 16 are directed to the RTOs and furnace 

emissions are routed to a DFTO for destruction.  DFTO emissions are routed through a 

bag-house prior to release to atmosphere, while RTO emissions are routed through a filter 

box.  
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Hexcel’s primary Fiber Line manufacturing operations require operation of associated 

operations which include: pilot plant operations and matrix operations.  The pilot plant is 

a research facility which is essentially a small Fiber Line.  Matrix or Pre-Preg operations 

involve the finishing process of application of resins to the carbon fiber.  Emissions 

associated with these operations primarily include ammonia, xylene, and combustion 

emissions from operation of the pilot plant and the matrix incinerators. 

 

The discussions provided for the Fiber Line operations also apply to the Pilot operations, 

as well as the Matrix incinerator operations, except for the inclusion of ammonia and 

VOC emissions from the Matrix process. 

 

In the Matrix Operations, the Tower processes take a carbon fiber or fiber glass product 

and immerse it in a resin. Tower 1 is primarily a phenolic resin tower and uses ethanol, 

acetone and DMF as the primary solvent where Towers 3 & 4 primarily use epoxy based 

resins and use MEK and acetone as the primary solvents. After resin immersion, the resin 

is impregnated into the fabric using large rollers. The material is pulled in to the tower 

(which is essentially a three stage convention oven). Emissions are collected in the 

exhaust system and blown into an oxidizer for destruction. Each tower has its own 

respective Thermal Oxidizer (Towers 1 and 3 use RTOs).  

 

Pollutant [PM2.5] 

 

Particulate emissions from the Hexcel operations include the condensable PM2.5, in 

addition to the filterable PM2.5. Condensable particulate matter (CPM) comprises a 

considerable fraction of PM2.5 and can be converted to submicron filterable particles 

under certain atmospheric conditions.  

 

Review of the RBLC database and other databases indicates that recently determined 

BACT controls for PM2.5 have no direct control for CPM.  CPM are mainly made up of 

organics, nitrates, and sulfates.  Therefore, controlling VOCs, NOx, and SO2 will provide 

control for CPMs. 

 

Control Options: 

 

1. Good Combustion Practices 

2. Use of Natural Gas Only as Fuel 

3. Baghouse 

4. Venturi Scrubber 

5. Wet Electrostatic Precipitator (ESP)  

 

The search of the web based databases produced several carbon fiber manufacture 

facilities that are in production or being built.  Additional searches for similar combustion 

units fired with natural gas were also conducted.  The controls applicable to filterable PM 

and PM10 are assumed to provide a level of control for PM2.5 as well. 
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Good Combustion Practices  

Several operations are listed in the U.S. EPA’s RBLC database where good combustion 

practices (GCP) are the accepted technology for minimizing particulate emissions.  

Particulate emissions are reduced by good combustion practices by keeping the burners 

maintained properly so that they continue to operate according to their design.  

 

Use of Natural Gas Only as Fuel  

Particulate emissions from combustion of natural gas are typically very low and generally 

lower than from combustion of other fuels such as diesel.  Hexcel currently employs 

natural gas as fuel for control of particulate emissions from combustion sources at the 

facility.  

 

Baghouse 

Baghouse operation involves removal of particulates by collecting particulates on filter 

bags as an exhaust stream passes through the baghouse.  Optimal operational temperature 

of a baghouse is at 500 °F or less, and cannot typically withstand higher exhaust 

temperatures.  Baghouse technology is a well‐established particulate control technology 

that has historically been established as BACT for many types of facilities and processes.  

Baghouse control efficiencies are highly dependent upon inlet grain loading to the 

baghouse, but have been shown to obtain a particulate collection efficiency up to 99.5% 

for PM10, and up to 99% capture for PM2.5.  For this reason, U.S. EPA typically sets grain 

loading versus control efficiency limits on baghouses in the NESHAP regulations in 40 

CFR 63. Many of Hexcel’s fiber line emission rates are lower than the typical grain 

loading limits considered MACT in the NESHAP regulations. 

 

Scrubbers 

Venturi scrubbers are generally applied for controlling particulate matter and sulfur 

dioxide.  They are designed for applications requiring high removal efficiencies of 

particles with diameters between 0.5 and 5.0 micrometers.  Venturi scrubbers accelerate 

the waste gas stream to atomize the scrubbing liquid to improve gas to liquid contact.  

Scrubbers employ gradually narrowing and then expanding sections, called the throat, to 

accelerate the gaseous streams. Liquid is either introduced to the venturi upstream of the 

throat or injected directly into the throat where it is atomized into small droplets by 

turbulence.  Once the liquid is atomized, the mixture decelerates causing additional 

impacts and agglomeration of the droplets. Once the particulate is captured within the 

liquid, the wet particulate is separated from excess water using a cyclonic separator 

and/or mist eliminator. 

 

The high pressure drop required for these systems results in high energy use.  The 

relatively short gas-liquid contact time restricts their application to highly soluble gases. 

Therefore, they are infrequently used for the control of volatile organic compound 

emissions in dilute concentration.  Venturi scrubber particulate collection efficiencies 

range from 70% to greater than 99%, depending on the application.  The BACT analysis 

estimates scrubber PM2.5 control efficiency at 98% for Hexcel operations based on 

vendor information.   
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ESP 

Wet Electrostatic Precipitators were reviewed for this analysis.  Particulates are removed 

by electrically charging the particles and collecting the charged particles on plates. 

Collected particulate is washed off the plates and collected in hoppers below the ESP.  

High efficiency, wet ESPs can achieve 99%+ removal efficiency for submicron particles 

at minimum pressure drop. 

 

Technological Feasibility: 

 

There is a potential for particulate from Hexcel operations to clog a packed bed scrubber.  

Based on the potential for clogging a packed bed scrubber was not included in this BACT 

analysis. 

 

When Hexcel operated incinerating carbon pre-impregnated fiber at a Davis County 

disposal facility in the 1990’s, Hexcel experienced systematic failure of an ESP due to 

the presence of small carbon fiber filaments. Specifically, the very fine broken carbon 

filaments in the process gas stream are conductive and, as a result, they short circuited the 

ESP.  Additional controls such as a baghouse would need to be installed before the ESP 

in order to remove the carbon filaments.  This requirement makes using an ESP 

technically infeasible. 

 

The RBLC database does not contain any examples of carbon fiber facilities installing 

particulate control devices for RACT, BACT, or LAER. It has been shown that the wet 

ESP technology is infeasible for Hexcel’s operations. 

 

Economic Feasibility: 

 

Because existing operations of the Fiber Lines incorporates good combustion practices 

and natural gas as fuel as part of current operations, these controls have not been further 

evaluated.   

 

Annualized costs associated with implementing the baghouse/baghouse + filter box and 

wet scrubber technologies on Fiber Lines 2-7, 8, 10, 11, 12, 13, 14, 15 and 16 were 

calculated and are included in the BACT Analysis submitted by Hexcel (Miriam Hacker, 

2018). 

 
PM2.5 Technically Feasible Control Options Cost Analysis 

Baghouse/Venturi Scrubber 
 

Fiber Line 
Baghouse PM2.5  

Removal (tpy) 

Baghouse 
Cost ($) / Ton 

Venturi Scrubber 
PM2.5 Removal (tpy) 

Venturi Scrubber 
Cost ($) / Ton 

 
2 

 
1.17 

 
$299,671 

 
1.59 

 
$92,515 

 
3 

 
3.17 

 
$170,307 

 
4.30 

 
$72,320 

 
4 

 
3.13 

 
$179,754 

 
4.25 

 
$79,124 

 
5 

 
1.94 

 
$342,057 

 
2.63 

 
$158,784 
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6 

 
1.55 

 
$390,690 

 
2.10 

 
$175,377 

 
7 

 
1.98 

 
$340,763 

 
2.69 

 
$170,989 

 
8 

 
7.04 

 
$153,528 

 
9.56 

 
$83,201 

 
10 

 
7.04 

 
$153,528 

 
9.56 

 
$83,201 

 
11 

 
8.65 

 
$112,479 

 
11.74 

 
$61,283 

 
12 

 
8.65 

 
$112,479 

 
11.74 

 
$61,283 

 
13 

 
NA 

 
 

 
NA 

 

 
14 

 
NA 

 
 

 
NA 

 

 
15 

 
NA 

 
 

 
NA 

 

 
16 

 
NA 

 
 

 
NA 

 

 
Pilot Plant 

 
0.01 

 
$70,259,137 

 
0.01 

 
$29,592,182 

 
Matrix Operation 

 
NA 

 
$ 

 
0.78 

 
$373,914 

 

NA – Baghouses have been installed that met the BACT requirements in 2014 for Fiber 

Lines 13 and 14, and in 2016 for Fiber Lines 15 and 16. 

 

Retrofitting fiber lines with a venturi scrubber or a baghouse is economically infeasible. 

 

BACT Selection: 

 

The BACT recommendations below were submitted to the June 6, 2018 Air Quality 

Board meeting and the recommendations were based on what Hexcel had submitted to 

DAQ (Miriam Hacker, PE, 2017) prior to the June Board meeting. Hexcel submitted a 

revised BACT Analysis on June 19, 2018 (Miriam Hacker, 2018), which was after the 

June Board meeting. The June 2018 submittal resulted in the costs of some equipment 

being economically feasible whereas the information received prior to the June meeting 

resulted in the costs not being economically feasible. These new BACT evaluations will 

be addressed during the public comment period. 

 

The continued use of GCP and natural gas as a fuel are recommended as BACT for the 

control of PM2.5 emissions from fiber lines 2-8 and 10-12, the pilot plant, and the matrix 

operations. 

 

The continued use of GCP and a baghouse as controls is recommended as BACT for the 

control of PM2.5 emissions from fiber lines 13 through 16. 

 

Implementation Schedule: 

 

The fiber lines, Pilot Plant and Matrix operation are already equipped with the 
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recommended controls.   

 

 Startup/Shutdown Considerations 

 

Hexcel’s standard operating procedure is to not start processing product until desired 

operating conditions have been achieved.  For the fiber line operations, the startup 

sequence begins prior to the input or while passing of polyacrylonitrile (PAN) through 

the first oxidation oven.  For the pre-preg operations the desired operating condition is 

achieved prior to passing pre-preg through the system.  Similarly, shutdown of the system 

is conducted at a time which no product is running through the fiber lines or pre-preg 

processes.  The natural gas fired oxidation ovens (LNB), low and high temperature 

furnaces (RTO and fume incinerators), and burner boxes are brought to specified 

temperatures prior to fiber passing through the process.  Therefore, during startup and 

shutdown of the carbon lines, small amounts of process related emissions are expected 

but are accounted for as “normal process emissions” in Hexcel’s facility-wide process or 

natural gas emission/consumption enforceable limits, not excess emissions. 

 

Pollutant [NOx] 

 

NOx is formed from the chemical reaction between nitrogen and oxygen at high 

temperatures.  NOx formation occurs by different mechanisms. As described previously, 

Fiber Line operation depends on the oxidation process, completed with oxidizer ovens set 

at specified temperatures to achieve the required oxidation for fiber stabilization. The 

ovens have the capability to be either electrical or natural gas heated. Fiber lines 2, 3 and 

4 have been established with electrically heated ovens, which emit no combustion 

emissions Fiber Lines 5, 6, 7, 8, 10, 11, 12, 13, 14, 15 and 16 have been established with 

natural gas heated ovens. Natural gas combustion related emissions are minimal, with 

NOx being the primary emission from these sources. Process emissions generated during 

the oxidizing process within the ovens are not combined with the natural gas combustion 

emissions in the existing configuration of Fiber Lines 5 – 7, but are combined with the 

combustion emissions in the configuration of Fiber Lines 8, 10, 11, 12, 13, 14, 15 and 16. 

For this analysis, combined emissions from the fiber lines were evaluated. 

 

In the case of combustion, NOx predominantly forms from thermal dissociation and 

subsequent reaction of nitrogen and oxygen molecules in the combustion air.  This 

mechanism of NOx formation is referred to as thermal NOx.  The other mechanisms of 

NOx formation such as fuel NOx (due to the evolution and reaction of fuel-bound nitrogen 

compounds with oxygen) and prompt NOx (due to the formation of HCN followed by 

oxidation to NOx) are thought to have lesser contributions to NOx emissions from 

Hexcel’s equipment.   

 

Control Options: 

 

The alternatives available to control NOx emissions from the Fiber Lines include the 

following: 
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1.  Good Combustion Practices,   

2.  Use of Natural Gas Only as Fuel 

3.  Low-NOx Burners (LNB),  

4.  Ultra-Low-NOx Burners (ULNB),  

5.  LoTOx 

6.  Selective Catalytic Reduction (SCR), and  

7.  Selective Non-Catalytic Reduction (SNCR) 

 

Four carbon fiber manufacture facilities; SGL Automotive Carbon Fiber Facility 

(Ecology, 2015), Toray Spartanburg (South Carolina Department of Health, 2015), 

(James H. Adams, 2014), (Jeff Weiss, 2015) were identified in the search of the RBLC 

database and other data bases.  These facilities maintained combustion of natural gas and 

LNB as the accepted NOx control.  Additional searches of the databases, for similar 

combustion units fired with natural gas were also conducted. The results of these searches 

produced the same list of control devices for NOx as shown above. 

  

Good Combustion Practices  

The search of data bases identified many operations where NOx emissions are controlled 

by good combustion practices.  Good combustion practices include keeping burners 

maintained and operating within design parameters, thereby keeping NOx emissions to a 

minimum. 

 

Use of Natural Gas Only as Fuel  

The search of the U.S. EPA RBLC database identified some operations where NOx 

emissions are controlled by firing of natural gas.  NOx emissions may be limited by 

restricting fuel type to natural gas because combustion of other fuels may increase NOx 

emission rates.  Hexcel currently employs natural gas as fuel and good combustion 

practices for control of NOx emissions from many of the combustion sources at the 

carbon fiber plant. 

 

Low-NOx Burners   

A search of control technologies associated with combustion sources similar to the 

oxidation ovens at Hexcel reveal that LNB are accepted technology for control of NOx.  

LNB are used at sites with combustion sources similar to the oxidation ovens.  LNB 

technology implements a staged combustion process utilizing lean fuel conditions and a 

lower temperature environment.  Lean combustion is achieved by increasing the air-to-

fuel ratio such that peak and average temperatures in the combustion zone are lowered.  

The addition of excess air can also reduce residence times at peak temperatures. These 

conditions reduce thermal NOx formation. Implementation of LNB technology has been 

shown to reduce NOx emissions by 50% compared with standard burners. 

 

Based on assumptions contained in emission factors available through AP-42 Table 1.4-1 

– Emission Factors for Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from Natural 

Gas Combustion.  Uncontrolled emissions from a small boiler are 100 lb/10
6
 scf while 

controlled Low-NOx burner emissions from a small boiler are 50 lb/10
6
 scf.  Therefore, 

Low-NOx burners are assumed to control emissions by 50 percent compared with 
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standard burners. 

 

Ultra Low-NOx Burners  

ULNB add on to the LNB technology to include a process such as flue gas recirculation 

to further reduce NOx.  Recirculation of cooled flue gas reduces temperature by diluting 

the oxygen content of the combustion air and by causing heat to be diluted in the larger 

quantity of flue gas.  ULNBs provide a stable flame using several different zones, such as 

a primary combustion zone, a zone where fuel is added to chemically reduce NOx, and a 

zone for final combustion with low excess air to limit temperature.  There are many 

variations on the ULNB theme of reducing NOx that can produce more than 80% 

Destruction Removal Efficiency (DRE). NOx emission rates as low as 9 ppmv have been 

achieved in practice.  

 

Based on assumptions contained in emission factors available through AP-42 Table 1.4-1 

– Emission Factors for Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from Natural 

Gas Combustion.  Uncontrolled emissions from a small boiler are 100 lb/10
6
 scf while 

controlled Low-NOx burner emissions from a small boiler are 50 lb/10
6
 scf.  Therefore, 

Low-NOx burners are assumed to control emissions by 50 percent compared with 

standard burners. 

  

LoTOx System
TM

  

The LoTOx System
TM

 is a relatively new NOx control system. It is a low temperature 

oxidation process which reduces NOx emissions by the addition of ozone at an optimum 

temperature of 325 °F. The ozone oxidizes nitrous oxides to higher oxides of nitrogen 

such as N2O5. After oxidation, these oxides can be removed using other conventional 

pollutant control technologies.  The LoTOx SystemTM must be used in conjunction with 

an absorption or adsorption process, such as scrubbers because the system oxidizes the 

NOx to N2O5 which is soluble in water or reactive with alkaline solids.  Ozone required 

for the process is produced from oxygen on-site through a conventional industrial ozone 

generator. 

 

SCR  

SCR reduces NOx emissions through a post combustion process involving the injection of 

a reductant (ammonia) into the exhaust gas stream, upstream of a catalyst. The catalyst 

lowers the activation energy for the reaction to occur between NOx in the exhaust and the 

reductant to form nitrogen and water. SCR can be applied as a stand-alone NOx control or 

with other technologies such as combustion controls.  In practice, SCR systems operate at 

to achieve NOx control efficiencies in the range of 70% to 90%.  

 

SNCR  

SNCR controls NOx emissions by injecting ammonia or a urea solution into the post 

combustion zone, reducing NOx to molecular N2 and water.  The reagent can react with a 

number of flue gas components. However, the NOx reduction reaction is favored over 

other chemical reaction processes for a specific temperature range and in the presence of 

oxygen, therefore, it is considered a selective chemical process.  
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The technique requires thorough mixing of reagent into the furnace chamber with at least 

0.5 seconds of residence time at a temperature above 1,600 °F and below 2,100 °F.  

Optimally, the reagent is injected into the furnace at approximately 1,900 – 1,950 °F 

which is a good tradeoff between the competing reaction of oxidation of ammonia to NOx 

and maximizing the residence time prior to the low temperature limit.  

 

SNCR can be applied as a stand-alone NOx control or with other technologies such as 

combustion controls.  The SNCR system can be designed for seasonal or year‐round 

operations.  SNCR can achieve NOx reduction efficiencies of up to 75% in short‐term 

demonstrations.  In typical field applications, however, it provides 30% to 50% NOx 

reduction.  Reductions of up to 65% have been reported for some field applications of 

SNCR in tandem with combustion control equipment such as LNB. 

 

The hardware associated with an SNCR installation is relatively simple and readily 

available. Consequently, SNCR applications tend to have low capital costs compared to 

LNB and SCR. Installation of SNCR equipment requires minimum downtime. 

 

Technological Feasibility: 

 

SCR 

There has been limited application of SCR to combustion devices and processes such as 

simple cycle gas turbines, stationary reciprocating internal combustion engines, nitric 

acid plants, and steel mill annealing furnaces. Results of the RBLC search for similar 

operations to Hexcel’s, support that this type of control technology has not been used in 

operations similar to Hexcel operations. 

 

Operation of an SCR requires installation of a baghouse to filter particulate from the 

exhaust prior to entering the SCR to minimize catalyst plugging or poisoning. However, 

silica oxide (SiO2) present in the gas stream at a very small particle size (0.3 µm) may not 

be captured by the baghouse. These particles have a high potential to poison or plug the 

catalyst of the SCR and will make the SCR an ineffective control for the fiber line 

process. 

 

An SCR does not control emissions effectively at high temperatures, in excess of 1000ºF, 

as well as low temperatures, below 700ºF. In order for the baghouse to operate properly, 

the air stream will need to be cooled to a maximum of 450ºF. In order to operate the SCR 

after the baghouse, the air stream would be reheated to above 700ºF. This would require 

significant operational expense and additional combustion related emissions. 

 

Another drawback to the SCR system is additional ammonia emissions. Ammonia slip 

does not remain constant as the SCR system operates but increases as the catalyst activity 

decreases. Ammonia is considered as a pre-cursor to the PM2.5 formation. For all of these 

combined reasons, SCR technology is considered to be technically infeasible for 

controlling NOx emissions from the fiber lines. 

 

SNCR 
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Though simple in concept, it is challenging in practice to design an SNCR system that is 

reliable, economical, simple to control, and meets other technical, environmental, and 

regulatory criteria. Practical application of SNCR is limited by the system design and 

operating conditions. 

 

SNCR’s NOx control efficiency declines below temperatures of 1600ºF. Proposed 

particulate capture for the system will be conducted through a baghouse. In order for the 

baghouse to operate properly, the air stream will need to be cooled to a maximum of 

450ºF. In order to operate the SNCR after the baghouse, the air stream would be required 

to be reheated to above 1600ºF. The exhaust stream thus requires heating for effective 

NOx destruction, which consequently increases combustion emissions and fuel cost. 

 

Another drawback to the SNCR system is additional ammonia emissions associated with 

the ammonia injection process. The normalized stoichiometric ratio (NSR) defines the 

amount of reagent needed to achieve the targeted NOx reduction in the SNCR system. 

Typical NSR values require significantly more reagent to be injected in practice than 

required by the theoretical stoichiometric ratio. In addition, the amount of NOx removed 

is generally much less than the amount of uncontrolled NOx. This leaves a large portion 

of the injected reagent unreacted. Most of the excess reagent used in the process is 

destroyed through other chemical reactions. However, a small portion remains in the flue 

gas as ammonia slip. Ammonia is considered as a pre-cursor to PM2.5 formation. 

 

Results of the RBLC search for similar operations support that this type of control 

technology has not been used in operations similar to Hexcel’s.  For all of these reasons, 

this proposed technology is considered to be technically infeasible. 

 

LoTOx 

The LoTOx System
TM

 must be used in conjunction with an absorption or adsorption 

process, such as a scrubber.  Therefore, it is not an ideal NOx control option for Hexcel as 

these additional controls are not currently used at the facility.  In addition, the system 

operates optimally at a temperature of 325 °F. The temperature of the ovens and other 

combustion sources are variable and typically not at this specified temperature.  The air 

stream would need to be cooled or heated to the optimal temperature of 325 °F for proper 

LoTOx operation.  This would require additional operational expense and as well as 

increased combustion related emissions. 

 

For these combined reasons, LoTOx technology is considered to be technically infeasible 

for controlling NOx emissions from the Fiber Lines. 

 

Economic Feasibility: 

 

Annualized costs associated with implementing the LNB technologies on Fiber Lines 2-7, 

8, 10, 11, 12, 13, 14, 15 and 16 were calculated and are included in the BACT Analysis 

submitted by Hexcel (Miriam Hacker, 2018). 
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NOx Technically Feasible Control Options Cost Analysis 
LNB/ULNB & FGR 

 
Fiber Line 

LNB NOx  
Removal (tpy) 

LNB 
Cost ($) / Ton 

ULNB NOx 
Removal (tpy) 

ULNB & FGR 
Cost ($) / Ton 

 
2 

 
0.05 

 
$405,171 

 
0.07 

 
$320,213 

 
3 

 
5.13 

 
$3,497 

 
8.21 

 
$2,696 

 
4 

 
3.18 

 
$7,373 

 
5.08 

 
$5,433 

 
5 

 
5.27 

 
$39,385 

 
8.43 

 
$28,886 

 
6 

 
5.24 

 
$38,877 

 
8.39 

 
$28,682 

 
7 

 
7.68 

 
$26,436 

 
12.28 

 
$19,479 

 
8 

 
4.65 

 
$40,963 

 
7.45 

 
$30,664 

 
10 

 
4.44 

 
$40,963 

 
7.49 

 
$30,664 

 
11 

 
5.72 

 
$33,470 

 
9.15 

 
$25,032 

 
12 

 
5.46 

 
$33,470 

 
9.15 

 
$25,032 

 
13* 

 
NA 

 
 

 
0.54 

 
$254,688 

 
14* 

 
NA 

 
 

 
0.54 

 
$254,688 

 
15* 

 
NA 

 
 

 
0.59 

 
$234,751 

 
16* 

 
NA 

 
 

 
0.59 

 
$234,751 

 
Pilot Plant 

 
0.02 

 
$1,044,326 

 
0.03 

 
$728,133 

 
Matrix Operation 

 
NA 

 
 

 
NA 

 
 

 

NA – Lines 13-16 have LNB already installed at the time of construction. 

Matrix incinerators have LNB already installed. 

Hexcel is currently in the process of evaluating the feasibility of incorporating the  

 

* De-NOx technology for Lines 13-16. The emissions reduction range from 6.97 tpy at 

a cost of $8,248 removed for line 13, 19.09 tpy at a cost of $3,012 for line 14, and 

21.54 tpy at a cost of $2,670 for each line 15 and 16. The De-NOX water option 

should be addressed for FLs 13 – 15.  As stated in the report and calculations, 

Hexcel is currently in the process of evaluating the feasibility of incorporating this 

technology. 

 

BACT Selection: 

 

The BACT recommendations below were submitted to the June 6, 2018 Air Quality 

Board meeting and the recommendations were based on what Hexcel had submitted to 

DAQ (Miriam Hacker, PE, 2017) prior to the June Board meeting. Hexcel submitted a 



 

17 

revised BACT Analysis on June 19, 2018 (Miriam Hacker, 2018), which was after the 

June Board meeting. The June 2018 submittal resulted in the costs of some equipment 

being economically feasible whereas the information received prior to the June meeting 

resulted in the costs not being economically feasible. These new BACT evaluations will 

be addressed during the public comment period. 

 

Burners installed for existing units in Fiber Lines 2 through 7, 8, 10, 11, and 12 were 

installed from 1981 through 2011. The burners on the ovens for these Fiber Lines were 

installed based on Hexcel’s permitted allowable emissions at the time of permitting.  

Retrofit of the existing burners to incorporate LNB technology would require many 

expensive operational adjustments to the ovens, including, but not limited to:  

• Demolition of existing operations;  

• Redesign of hoods;  

• Ductwork, ID‐fan and stack redesign;  

• Air flow adjustments;  

• Gas line input retrofit; and  

• Installation of pressure regulators.  

 

A retrofit factor of 1.4 was included in the cost of installing the LNBs based on 

documentation provided in the OAQPS manual, however this does not represent the true 

additional costs associated with retrofitting the older lines to incorporate newer burners.  

Because proper oxidation is essential to the carbon stabilization process, redesign of the 

oven burner operations would require a complete redesign of the Fiber Line process to 

achieve permitted production levels. Redesign of the Fiber Lines would create significant 

loss in production for Hexcel.  Hexcel estimates up to 3 weeks of down time per line for 

Fiber Lines 2-7, 8 and 10, and 2 weeks per each of 4 ovens per line of lost time for Fiber 

Lines 11 and 12 to install LNB technology. 

 

Existing controls, including good combustion practices and use of natural gas as fuel is 

determined to be NOx BACT for Fiber Lines 2-7, 8, 10, 11, and 12.  NOx control for the 

newer Fiber Lines 13, 14, 15 and 16 will incorporate LNB on the thermal oxidizers and 

regenerative thermal oxidizers.   

 

Over the last few years Hexcel has updated the control technology associated with the 

Matrix, Tower 1 and Tower 3 incinerators.  These upgrades included installation of a 

more efficient incinerator for Tower 1 and an RTO for Tower 3 in place of the previously 

existing incinerators, reducing incinerator and combustion related emissions.  Hexcel is 

in the planning stages for replacing the Tower 4 incinerator as well. 

 

Implementation Schedule: 

 

The proposed controls have already been implemented.   

 

 Startup/Shutdown Considerations 

 

Hexcel’s standard operating procedure is to not start processing product until desired 
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operating conditions have been achieved.  For the fiber line operations, the startup 

sequence begins prior to the input or while passing of polyacrylonitrile (PAN) through 

the first oxidation oven.  For the pre-preg operations the desired operating condition is 

achieved prior to passing pre-preg through the system.  Similarly, shutdown of the system 

is conducted at a time which no product is running through the fiber lines or pre-preg 

processes.  The natural gas fired oxidation ovens (LNB), low and high temperature 

furnaces (RTO and fume incinerators), and burner boxes are brought to specified 

temperatures prior to fiber passing through the process.  Therefore, during startup and 

shutdown of the carbon lines, small amounts of process related emissions are expected 

but are accounted for as “normal process emissions” in Hexcel’s facility-wide process or 

natural gas emission/consumption enforceable limits, not excess emissions.   

 

Pollutant [SOx] 

 

The oxidation process is completed with the operation of oxidizer ovens set at specified 

temperatures in order to achieve the required amount of oxidation reaction for the fiber 

stabilization process.  The ovens are either electrical (fiber lines 2, 3, and 4) or natural 

gas heated (Fiber lines 5-8 and 10-14).  Process emissions generated during the oxidation 

process within the ovens are not combined with the natural gas combustion emissions in 

the existing configuration of Fiber lines 5-7, but are combined with the combustion 

emissions in the configuration of Fiber lines 8-10 and 11-16.  Therefore, lower SO2 

emissions (as well as other emissions) will be seen for stacks where natural gas 

combustion emissions are not mixed with the process emissions. 

 

Based on the review of the data bases on the internet for similar operations, the following 

control technologies have been identified for controlling SO2 emissions from the fiber 

lines:  

 

Control Options: 

 

1. Use of Natural Gas Only as Fuel 

2. Venturi Scrubber  

 

The search of the web based databases produced several carbon fiber manufacture 

facilities that are in production or being built.  Additional searches for similar combustion 

units fired with natural gas were also conducted.  SO2 was not a regulated pollutant for 

the sources reviewed in the search.  These results indicate that SO2 controls are rarely 

implemented for similar types of units. 

 

Use of Natural Gas Only as Fuel  

SO2 emissions from combustion of natural gas are typically very low and generally lower 

than from combustion of other fuels such as diesel.  Natural gas is used as a control of 

SO2 at the Hexcel site.  

 

Scrubbers 

A venturi scrubber was scoped for Hexcel rather than a packed bed scrubber, which is 
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typically used for controlling SO2; particulate from Hexcel operations may clog a packed 

bed scrubber. Venturi scrubbers are generally applied for controlling particulate matter 

and sulfur dioxide. A venturi scrubber is expected to achieve a 90 to 95% SO2 removal. 

Emissions estimates from the fiber lines with Venturi scrubber technology installed are 

calculated assuming 92% control efficiency. 

 

Technological Feasibility: 

 

There is a potential for particulate from Hexcel operations to clog a packed bed scrubber.  

Based on the potential for clogging a packed bed scrubber was not included in this 

BACT.  Because existing operations of the Fiber Lines incorporates good combustion 

practices and natural gas as fuel as part of current operations, these controls have not 

been further evaluated.  All control options are technologically feasible. 

 

Economic Feasibility: 

 

Annualized costs associated with implementing the Venturi scrubber technology on Fiber 

Lines 2-7, 8, 10, 11, 12, 13, 14, 15 and 16 were calculated and are included in the BACT 

Analysis submitted by Hexcel (Miriam Hacker, 2018). 

 

 
SO2 Technically Feasible Control Options Cost Analysis 

Venturi Scrubber 
 

Fiber Line 
 

SO2 Removal (tpy) 
 

Cost ($) / Ton 

 
2 

 
0.06 

 
$2,678,730 

 
3 

 
1.64 

 
$115,664 

 
4 

 
1.01 

 
$185,758 

 
5 

 
1.03 

 
$232,444 

 
6 

 
1.06 

 
$204,652 

 
7 

 
1.65 

 
$147,035 

 
8 

 
4.47 

 
$233,178 

 
10 

 
4.47 

 
$233,178 

 
11 

 
5.49 

 
$168,885 

 
12 

 
5.49 

 
$168,885 

 
13 

 
0.74 

 
$1,698,368 

 
14 

 
0.74 

 
$1,698,368 

 
15 

 
0.81 

 
2,338,925 
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16 

 
0.81 

 
2,338,925 

 
Pilot Plant 

 
0.005 

 
$43,322,496 

 
Matrix Operation 

 
0.06 

 
$5,225,486 

 

 

Because existing operations of the Fiber Lines incorporates good combustion practices 

and natural gas as fuel as part of current operations, these controls have not been further 

evaluated beyond calculation of existing emissions from the facility.  Emissions estimates 

from the fiber lines with Venturi scrubber technology installed are calculated assuming 

98% control efficiency.  

 

Additional environmental impact is associated with waste disposal requirements for the 

operation of a Venturi scrubber which creates a need for wastewater treatment.  High 

energy use requirements are also associated with these units, creating increased 

combustion emissions. 

 

Retrofitting fiber lines with a venturi scrubber or a baghouse is economically infeasible. 

 

BACT Selection: 

 

The BACT recommendations below were submitted to the June 6, 2018 Air Quality 

Board meeting and the recommendations were based on what Hexcel had submitted to 

DAQ (Miriam Hacker, PE, 2017) prior to the June Board meeting. Hexcel submitted a 

revised BACT Analysis on June 19, 2018 (Miriam Hacker, 2018), which was after the 

June Board meeting. The June 2018 submittal resulted in the costs of some equipment 

being economically feasible whereas the information received prior to the June meeting 

resulted in the costs not being economically feasible. These new BACT evaluations will 

be addressed during the public comment period. 

 

Review of data bases did not show any results for carbon fiber facilities installing SO2 

control devices for BACT, or LAER. Low SO2 emission rates, in addition to excessive 

retrofit costs associated with the other existing individual Fiber Lines make add‐on 

control device technology cost prohibitive.  Redesign of the Fiber Lines would also 

require significant loss in production for Hexcel.  Costs associated with loss of 

production have conservatively not been included in the total costs associated with the 

installation of SO2 controls for the older lines.  The estimated annualized cost 

effectiveness of installing scrubber technology on existing Fiber Lines is cost prohibitive.  

Therefore, existing controls, including use of natural gas as fuel is determined to be SO2 

BACT for all Fiber Lines. 

 

Implementation Schedule: 

 

The fiber lines, Pilot Plant and Matrix operation are already equipped with the 

recommended controls.   
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 Startup/Shutdown Considerations 

 

There are no startup/shutdown operations to be considered for the control of SO2 

emissions from the Fiber Lines, Matrix and Pilot Plant. 

 

Pollutant [VOC] 

 

Two carbon fiber manufacture facilities were identified in the search of the available 

databases. The only VOC control associated with the identified carbon fiber manufacture 

facilities is a wet scrubber for the control of VOCs from an acrylonitrile delivery storage 

tank. This type of system does not exist at the Hexcel facility. A search of the database 

was conducted for similar combustion units fired with natural gas for VOC. The list 

below is a summary of these results. Each identified control technology is discussed 

further below. 

 

Control Options: 

 

The following control technologies are applicable for controlling VOC emissions from 

the Fiber Lines: 

 

1. Good Combustion Practices,   

2. Use of Natural Gas Only as Fuel,  

3. Oxidation Catalyst,  

4. Flares,  

5. Incinerators, and  

6. Regenerative Thermal Oxidizer (RTO)  

 

Good Combustion Practices  

Good combustion practices are the accepted technology for minimizing VOC emissions 

for many sources listed in the U.S. EPA’s RBLC database.  In this practice, VOC 

emissions are reduced by keeping burners maintained properly and operating according 

to their design. Hexcel has opted for this level of control for combustion sources.  

 

Use of Natural Gas Only as Fuel  

The use of natural gas as fuel limits VOC emissions, as compared to other fuel options, 

such as diesel or coal, because these options generate more VOC emissions per heat 

output. VOC emissions from combustion of natural gas are lower than emissions from 

any other readily available fuel.  Therefore, Hexcel has opted for this level of control for 

combustion sources.  

 

Catalytic Oxidation  

Catalytic air purification is characterized by flameless oxidation of the pollutants 

contained in the exhaust air at temperatures between 200 and 500 °C.  This control 

technology is typically used for abatement for low to medium air volumes. After the 

exhaust air has been heated up, the pollutants are oxidized by the catalyst to CO2 and 
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H2O. The process can only be applied to certain pollutants and to exhaust air containing 

no dust.  Certain contaminants will chemically react or alloy with common catalysts and 

cause deactivation.  Control by catalytic oxidation can achieve VOC reductions greater 

than 95% at optimal temperatures and conditions.  

 

Flares  

Flaring/vapor combustion is a VOC combustion control process in which the VOCs are 

piped to a remote, usually elevated, location and burned in an open flame in the open air 

using a specially designed burner tip, auxiliary fuel, and steam or air to promote mixing 

for nearly complete destruction.  VOC destruction efficiency depends on an adequate 

flame temperature, sufficient residence time in the combustion zone, and turbulent 

mixing.  A properly operated flare can achieve a destruction efficiency of 98% or greater.  

The waste gas stream must have a heating value greater than 300 Btu/scf. If this 

minimum is not met, auxiliary fuel must be introduced to achieve sufficient combustion.  

Flares can be used to control almost any high concentration VOC stream, and can handle 

fluctuations in VOC concentration, flow rate, heating value, and inert content. Flaring is 

appropriate for continuous, batch, and variable flow vent stream applications38.  

 

Incinerators  

Incineration destroys organic emissions by oxidizing them to carbon dioxide and water 

vapor. Incineration is the most universally applicable control method for organics.  Given 

the proper conditions, any organic compound will oxidize.  Oxidation proceeds more 

rapidly at higher temperatures and a higher organic pollutant content.  

The heart of an incinerator system is a combustion chamber in which the VOC‐

containing waste stream is burned.  Since the inlet waste gas stream temperature is 

generally much lower than that required for combustion, energy must be supplied to the 

incinerator to raise the waste gas temperature.  The energy released by the combustion of 

the VOCs in the waste gas stream is rarely sufficient to raise its own temperature to the 

desired levels, so that auxiliary fuel (e.g., natural gas) must be added.  

The reactor temperature is determined by the required level of VOC control of the waste 

gas that must be achieved within the time that it spends in the thermal combustion 

chamber.  The shorter the residence time, the higher the reactor temperature must be.  

Once the unit is designed and built, the residence time is not easily changed, so that the 

required reaction temperature becomes a function of the particular gaseous species and 

the desired level of control.  

 

 

Regenerative Thermal Oxidizer  

A RTO destroys HAPs, VOCs and odorous emissions that are often discharged from 

industrial or manufacturing processes. Emission destruction is achieved through the 

process of high temperature thermal oxidation, using the proper mix of temperature, 

residence time, turbulence and oxygen to convert pollutants into carbon dioxide and 

water vapor. RTOs repurpose the thermal energy generated during operation to reduce 

operating costs and energy consumption of the system itself. 

 

Technological Feasibility: 
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The catalytic oxidation process can only be applied to certain pollutants and to exhaust 

air containing no dust in a small temperature range. Certain contaminants will chemically 

react or alloy with common catalysts and cause deactivation.  Hexcel has had issues with 

the silica dust associated with the Fiber Lines and catalysts in the past.  

 

Additional negative aspects may include the products of combustion, which may increase 

the emissions of some pollutants. Specifically, sulfur containing compounds will be 

converted to their oxides, and halogen containing compounds will be converted to acids.    

For these reasons, catalytic oxidation is considered to be technically infeasible for the 

Hexcel Fiber Line process 

 

Economic Feasibility: 

 

Annualized costs associated with implementing the RTO on Fiber Lines 2-7, 8, 10, 11, 

12, 13, 14, 15 and 16 were calculated and are included in the BACT Analysis submitted 

by Hexcel (Miriam Hacker, 2018). 

 
VOC Technically Feasible Control Options Cost Analysis 

Regenerative Thermal Oxidation 
 

Fiber Line 
 

VOC Removal (tpy) 
 

Cost ($) / Ton 

 
2 

 
2.92 

 
$83,298 

 
3 

 
3.52 

 
$151,669 

 
4 

 
3.28 

 
$174,766 

 
5 

 
2.56 

 
$250,768 

 
6 

 
4.01 

 
$139,179 

 
7 

 
7.95 

 
$90,631 

 
8 

 
21.64 

 
$56,234 

 
10 

 
21.64 

 
$56,234 

 
11 

 
31.33 

 
$35,619 

 
12 

 
31.33 

 
$35,619 

 
13 

 
NA 

 
NA 

 
14 

 
NA 

 
Na 

 
15 

 
NA 

 
NA 

 
16 

 
NA 

 
NA 

 
Pilot Plant 

 
0.04 

 
$11,344,566 
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Matrix Operation 

 
NA 

 
NA 

 

 

NA – Lines 13-16 have installed regenerative thermal oxidizers at the time of 

construction. 

          Matrix Operations already have regenerative thermal oxidizers installed. 

 

BACT Selection: 

 

The BACT recommendations below were submitted to the June 6, 2018 Air Quality 

Board meeting and the recommendations were based on what Hexcel had submitted to 

DAQ (Miriam Hacker, PE, 2017) prior to the June Board meeting. Hexcel submitted a 

revised BACT Analysis on June 19, 2018 (Miriam Hacker, 2018), which was after the 

June Board meeting. The June 2018 submittal resulted in the costs of some equipment 

being economically feasible whereas the information received prior to the June meeting 

resulted in the costs not being economically feasible. These new BACT evaluations will 

be addressed during the public comment period. 

 

Continued use of GCP, natural gas as fuel, incineration and flaring technology are 

recommended as BACT for fiber lines 2-8 and 10-12, and the pilot plant. 

 

Continued use of GCP, natural gas as fuel, RTO, incineration and flaring technology are 

recommended as BACT for fiber lines 13, 14, 15 and 16, and matrix towers. 

 

Implementation Schedule: 

 

The fiber lines, Pilot Plant and Matrix operation are already equipped with the 

recommended controls.   

 

 Startup/Shutdown Considerations 

 

Hexcel’s standard operating procedure is to not start processing product until desired 

operating conditions have been achieved.  For the fiber line operations, the startup 

sequence begins prior to the input or while passing of polyacrylonitrile (PAN) through 

the first oxidation oven.  For the pre-preg operations the desired operating condition is 

achieved prior to passing pre-preg through the system.  Similarly, shutdown of the system 

is conducted at a time which no product is running through the fiber lines or pre-preg 

processes.  The natural gas fired oxidation ovens (LNB), low and high temperature 

furnaces (RTO and fume incinerators), and burner boxes are brought to specified 

temperatures prior to fiber passing through the process.  Therefore, during startup and 

shutdown of the carbon lines, small amounts of process related emissions are expected 

but are accounted for as “normal process emissions” in Hexcel’s facility-wide process or 

natural gas emission/consumption enforceable limits, not excess emissions.   

 



 

25 

2.1.2 Miscellaneous Operations Associated with the Fiber Lines 

 

Description: 

 

Hexcel’s primary Fiber Line manufacturing operations require operation of associated 

operations which include: pilot plant operations, matrix operations, comfort heating and 

emergency power generation equipment. The pilot plant is a research facility which is 

essentially a small Fiber Line. Matrix or Pre‐Preg operations involve the finishing 

process of application of resins to the carbon fiber. Emissions associated with these 

operations primarily include VOCs, ammonia, xylene, and combustion emissions from 

operation of the pilot plant, the matrix incinerators, the HVAC system and emergency 

generators. 

 

The discussions provided for the Fiber Line operations also apply to the Pilot operations, 

as well as the Matrix incinerator operations, except for the inclusion of ammonia and 

VOC emissions from the Matrix process. 

 

BACT Selection: 
 

The BACT recommendations below were what was submitted to the June 6, 2018 Air 

Quality Board meeting. The BACT Analysis that was submitted on June 19, 2018 was 

after the Air Quality Board meeting on June 6, 2018. The June 2018 submittal resulted in 

the costs of some equipment being economically feasible whereas the information 

received prior to the June meeting resulted in the costs not being economically feasible. 

These new BACT evaluations will be addressed during the public comment period. 

 

Over the last few years Hexcel has updated the control technology associated with the 

Matrix, Tower 1, Tower 3 and Tower 4 incinerators. These upgrades included installation 

of a more efficient incinerator for Tower 1 and RTOs for Towers 3 and 4 in place of the 

previously existing incinerators, reducing incinerator and combustion related emissions. 

All new thermal oxidizers have been installed with LNB technology. 

 

Hexcel has conducted additional review of the cost effectiveness of installing ULNB on 

burners currently controlled with LNB technology, which include Matrix RTO burners. 

This analysis did not include costs associated with loss of production for the facility. As 

shown in table A‐16, the estimated cost effectiveness of implementing the ULNB 

technology on the Matrix RTOs is well above what is determined to be cost effective. 

Thus, the ULNB technology has been determined to be cost prohibitive for these sources. 

 

BACT for the Pilot and Matrix operations is determined to be maintenance of good 

operation and combustion practices and operation of all incinerators and burners with 

natural gas fuel, consistent with the Fiber Line BACT determinations. Hexcel will 

continue to evaluate the functionality of existing control technologies on the Matrix 

operations and upgrade as appropriate. 

 

BACT for the HVAC system is determined to be maintenance of good operation and 
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combustion practices and operation of all burners with natural gas fuel.  

 

BACT for the emergency generators will be the use of engines in compliance with NSPS 

Subparts IIII and JJJJ and NESHAP ZZZZ, a restriction on the number of hours the 

generators are allowed to operate annually, and use of low sulfur diesel fuel, propane or 

natural gas. These types of controls have been clearly established as BACT for these 

sources. There is no precedence established for implementing add‐on controls such as 

baghouse, SCR, scrubber technology, or thermal oxidation technology on a small diesel 

engine that is used for emergency purposes. No further evaluation of these controls has 

been conducted. 

 

Implementation Schedule: 

 

The fiber lines, Pilot Plant and Matrix operation are already equipped with the 

recommended controls.   

 

 Startup/Shutdown Considerations 

 

Hexcel’s standard operating procedure is to not start processing product until desired 

operating conditions have been achieved.  For the fiber line operations, the startup 

sequence begins prior to the input or while passing of polyacrylonitrile (PAN) through 

the first oxidation oven.  For the pre-preg operations the desired operating condition is 

achieved prior to passing pre-preg through the system.  Similarly, shutdown of the system 

is conducted at a time which no product is running through the fiber lines or pre-preg 

processes.  The natural gas fired oxidation ovens (LNB), low and high temperature 

furnaces (RTO and fume incinerators), and burner boxes are brought to specified 

temperatures prior to fiber passing through the process.  Therefore, during startup and 

shutdown of the carbon lines, small amounts of process related emissions are expected 

but are accounted for as “normal process emissions” in Hexcel’s facility-wide process or 

natural gas emission/consumption enforceable limits, not excess emissions.   

 

2.1.3  Volatile Organic Storage Tanks  

 

Description: 

 

There are two Methyl Ethyl Ketone (MEK) storage tanks and two acetone storage tanks.  

Emissions associated with these tanks are calculated with the USEPA TANKS program.   

These tanks are equipped with pressure relief devices to reduce breathing losses.  VOC 

emissions are very small.  Due to the small emissions associated with the filling and 

evaporative losses due to these tanks, no further control is necessary to meet BACT. 

 

Control Options: 

 

• Submerged Fill Pipes 

• Vapor Control System 
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BACT Selection: 

 

Evaluation of Findings & Control Selection: 

 

Due to the minimal emissions associated with storage tanks the only option that is 

feasible would be the use of submerged fill pipes. This is considered to be BACT for 

controlling storage tanks less than 30,000 gallons. 

 

2.2 Consideration of Ammonia 

 

The stabilization process occurring in the oxidation ovens produce NH3 emissions. 

Exhaust gases containing oxidation process emissions from the ovens are captured in 

hoods at either ends of each oven or within the oven structure. NH3 emissions can be 

measured from all fiber line emission release points associated with the fiber lines, 

including surface treatment operations. 

 

Because of the unique processes associated with Hexcel operations, emissions cannot be 

estimated based on standard available emission factors. In 1996, NH3 emissions were 

measured from Fiber Line 4, 6 and 7 release points. These measurements were used to 

estimate emissions in Fiber Lines 2-7. In 2007, Hexcel measured NH3 from all fiber line 

emission release points associated with Fiber Line 8, including surface treatment 

operations. The data from these measurements has been used to estimate NH3 emissions 

from Fiber Lines 8-12. In 2016 NH3 emissions were measured from Fiber Line 13 oven 

and baghouse release points. These measurements were used to estimate emissions from 

Fiber Lines 13-16. Surface treatment emissions from these fiber lines were estimated 

based on the Fiber Line 8 measurements. 

 

Very little additional information (Miriam Hacker, 2018) was identified for potential NH3 

control technologies. Several papers were identified that discussed emission factors for 

ammonia emission sources as well as source category contributions. Much of the 

literature is focused on the contribution from agricultural sources, which are the 

predominant contributor to national and regional emissions. However, one paper 

indicated that in urban areas industrial sources can make significant contributions. 

 

Control Options: 

 

The following control technologies are applicable for controlling NH3 emissions from the 

Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations, as 

well as from Control and Pollution Prevention Options for Ammonia Emissions (Jennifer 

Phillips, 1995): 

 

1. Good operating practices, 

2. Capture systems, 

3. Exhaust stream recovery and recycle, 

4. Leak Detection and Repair Program (LDAR), 

5. Wet scrubber, and 
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6. Condensate strippers 

 

Ammonia emissions can be controlled by various control technologies including both 

add‐on control devices and pollution prevention techniques. The wet packed tower 

scrubber can control ammonia emissions with control efficiencies up to 99%. Condensers 

can remove ammonia by converting gas to a liquid, with the condensate being returned to 

the process for reuse. Ammonia recycle, where ammonia is collected from the exhaust 

gas stream and subsequently returned to the process, is a common pollution prevention 

method. This process is most often used in the manufacture of fertilizers where quantities 

of ammonia are abundant and subsequently render the method feasible. Each identified 

control technology is discussed further below. 

 

Good Operating and Maintenance Practices 

Good operating practices limit ammonia emissions by ensuring that fugitive emissions 

are minimized. Ammonia leaks occurring from process equipment can be easily 

controlled by applying capture devices to collect the fugitive emissions. After collection, 

the vapors may be conveyed to a control device such as a filter or wet scrubber for 

treatment. In addition, the equipment must be properly maintained to ensure that worn 

parts are replaced. U.S. EPA acknowledged in the OAQPS manual, that, where the cost 

of add‐on controls is not warranted, ammonia emissions may be limited by applying good 

management practices (Jennifer Phillips, 1995). 

 

Capture Systems 

Capture devices such as hoods may be used to collect ammonia emissions. Enclosures, 

either partial or complete, encircle the emission source without interrupting the process 

and prevent emission releases from entering the atmosphere. Capture hoods are placed on 

the outside of the process and use a powerful airstream to draw emissions into the hood 

after they are released to the atmosphere. Receiving hoods use the momentum of certain 

exhaust streams to facilitate the collection of emissions and capture emissions once they 

exit the process. Once these streams are collected using capture systems, the streams are 

often vented to a control device for treatment. 

 

Exhaust stream recovery and recycle 

For operations that use ammonia as a feedstock, emission control is intrinsic in the 

recovery and recycle process. For smaller applications such as refrigeration systems, 

emissions of ammonia refrigerant may be collected and recycled back to the system for 

reuse. 

 

LDAR 

Leak Detection and Repair Programs (LDAR) are used in operations where liquid 

ammonia is contained in pipes. The program entails routine monitoring for leaks around 

piping connections and pumps using a handheld analyzer. 

 

Wet Scrubber 

The most common add‐on control device used to control ammonia emissions is the wet 

scrubber which employs the method of absorption. Through absorption, gaseous material 
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is collected through direct contact with a scrubbing liquid, which is usually water. The 

success of the scrubber is dependent on the solubility of a gas in the scrubbing liquor. 

Since ammonia is highly soluble in water, the wet scrubber is effective in controlling 

ammonia emissions. Control efficiencies up to 99% have been demonstrated in actual 

applications. 

 

Venturi scrubbers are generally applied for controlling particulate matter and SO2. 

However, with the incorporation of a packed bed scrubber, NH3 may be efficiently 

controlled as well.  

 

The BACT analysis estimates scrubber/packed bed NH3 control efficiency at 98% based 

on vendor information. Although there is a potential for particulate from Hexcel 

operations to clog a packed bed scrubber, the quote provided by Pollution Control 

Systems is for a 2‐stage unit with a venturi scrubber upstream of a packed bed scrubber, 

for control of PM2.5, SO2 and NH3 to 98%. 

 

Disadvantages associated with the use of wet scrubbers include a possible water disposal 

problem, possibility of high pressure drop and horsepower requirements, and corrosion of 

the unit. The high pressure drop through these systems results in high energy use, and the 

relatively short gas‐liquid contact time restricts their application to highly soluble gases. 

 

Condensate Strippers 

Condensation converts a gas to a liquid by removing heat or increasing the pressure. 

Removal efficiencies of condensate strippers are not high for most gas pollutants since 

the unit does not lower temperatures below 100 F. Condensate strippers create a resulting 

process condensate. 

 

Technological Feasibility: 

 

Leak Detection and Repair Program 

The LDAR programs that are cited in the RBLC are associated with processes involving 

concentrated, aqueous ammonia containment where ammonia is emitted from fugitive 

components, not a stack. The ammonia associated with the Hexcel process is primarily 

emitted at the stack, is gaseous and dilute, and formed as a by‐product of either the 

combustion process or the open surface treatment operations. A LDAR program would 

not be an effective control for either of these types of operations, and is not considered 

further. 

 

Condensate Strippers 

This type of technology is not typically applied for process NH3 emissions such as 

Hexcel’s as the expected removal efficiency is not high. Condensate strippers are most 

commonly used to remove ammonia in the fertilizer industry, where the resulting process 

condensate can be recycled back to the process. This application will not apply at the 

Hexcel facility. 

 

Exhaust stream recovery and recycle 
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Hexcel does not use ammonia as a feedstock, therefore, the recovery and recycle process 

will not apply for this facility. 

 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies 

applicable for control of NH3 are the following, with most effective control first and least 

effective control last. 

 

1. Wet scrubber, 

2. Good operating practices, 

3. Capture systems 

 

Because the existing operations of the Fiber Lines includes good operational practices as 

part of the existing process, no further evaluation of emissions associated with these 

controls were evaluated beyond calculation of existing emissions from the facility. In 

addition, Hexcel currently employs hoods over all surface treatment operations to capture 

emissions as effectively as possible, therefore, no further evaluation of emissions 

associated with these controls were evaluated beyond calculation of existing emissions 

from the facility. Emissions associated with implementation of a wet scrubber/packed bed 

technology were calculated assuming 98% based on vendor information. 

 

Economic Feasibility: 

 

Installation of wet scrubber/packed bed technology would require redesign of the Fiber 

Lines. Redesign of the Fiber Lines would require significant loss in production for 

Hexcel. Costs associated with loss of production have conservatively not been included 

in the total costs associated with the installation of NH3 controls for the older lines. The 

estimated annualized cost to install and operate an add‐on control device for ammonia is 

more than $55,000 per ton of NH3 reduced. In addition, redesign of the Fiber Lines would 

require significant loss in production for Hexcel, which has, conservatively, not been 

included in the total costs associated with the installation of NH3 controls for the Fiber 

Lines. Therefore, the wet scrubber/packed bed technology has been determined to be cost 

prohibitive. 

 

BACT Selection: 

 

Existing controls, including good operating practices is determined to be ammonia BACT 

for all Fiber Lines. The RBLC database indicates that good management practices is a 

common control technology used in conjunction with similar types of processes. Thus, 

the RBLC search results support Hexcel’s BACT determination. 

 

The technology identified for controlling NH3 emissions from the ovens and heaters is 

the use of pipeline quality natural gas and good combustion practices. 

 

Implementation Schedule: 
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Proper operations are already in place. 

 

Startup/Shutdown Considerations 

 

There are no startup/shutdown operations to be considered for these sources. 

 

3.0 Conclusion- Emissions Reduction through BACT implementation 

 

The existing controls at the Hexcel Corporation carbon fiber and fabric pre-impregnation 

(pre-preg) manufacturing plant are recommended to meet the requirements of BACT, 

therefore, there are no further emission reductions. 

 

In March of 2017, Hexcel submitted a Notice of Intent to UDAQ for the redesign of the 

particulate control system for the new Fiber Lines 15 and 16. Based on operational 

experience with Fiber Lines 13 and 14, Hexcel determined that the DFTO exhaust and 

the RTO exhaust from the Fiber Lines would be better controlled separately. As part of 

compliance with this BACT, Hexcel will modify Fiber Lines 13 and 14 to incorporate the 

filter box control by December 31, 2019. 

 

Hexcel is committed to meeting all monitoring and reporting requirements established in 

its AO and will continue to do so within the required schedule. 

 

4.0 Implementation Schedule and Testing Requirements  

 

Hexcel is currently in the process of determining the feasibility of incorporating the De‐
NOx water adjustment for the DFTOs in order to meet current permit limits for Fiber 

Lines 13, 14, 15 and 16. If it is found that this process is technically feasible with the 

current control system, Hexcel will begin the NOI and modification process for these 

adjustments in 2019 and into 2020. 

 

The controls at the Hexcel site have already been implemented and the testing 

requirements are outlined in Section 5.0 below. 

 

5.0 PM2.5 SIP – Hexcel Specific Requirements 

 

The Hexcel specific conditions in Section IX.H.12.f address those limitations and 

requirements that apply only to the Hexcel site in particular. 

 

h.   Hexcel Corporation: Salt Lake Operations 

 

i. The following limits shall not be exceeded for fiber line operations:  

 

A. 5.50 MMscf of natural gas consumed per day. 

 

B. 0.061 MM pounds of carbon fiber produced per day. 
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C. Compliance with each limit shall be determined by the following methods: 

 

I. Natural gas consumption shall be determined by examination of natural gas billing 

records for the plant and onsite pipe-line metering. 

 

II. Fiber production shall be determined by examination of plant production records. 

 

III. Records of consumption and production shall be kept on a daily basis for all periods when 

the plant is in operation. 

 

ii.   After a shutdown and prior to startup of fiber lines 13 to 16, the line’s baghouse(s) and natural gas 

injection dual chambered regenerative thermal oxidizer shall be started and remain in operation 

during production. 

 

A. During fiber line production, the static pressure differential across the filter media shall be 

within the manufacturer’s recommended range and shall be recorded daily. 

 

B. The manometer or the differential pressure gauge shall be calibrated according to the 

manufacturer’s instructions at least once every 12 months. 

iii. After a shutdown and prior to startup of the fiber lines, the residence time and temperature 

associated with the regenerative thermal-oxidation fume incinerators and solvent-coating fume 

incinerators shall be started and remain in operation during production. 

 

A. Unless otherwise indicated, the carbon fiber production thermal-oxidation fume incinerators 

the minimum temperature shall be 1,400 deg F and the residence time shall be greater than or 

equal to 0.5 seconds 

 

 Solvent-coating fume incinerators the minimum temperature shall be 1,450 deg F and the 

residence time shall be greater than or equal to 0.5 seconds 

 

 For fiber lines 6, 7, 8, 10, 11, 12, and the line associated with the Research and Development 

Facility, the solvent coating fume incinerators temperature shall range from 1,400 to 1,700 

deg F and the residence time shall be greater than or equal to 1.0 second 

 

 Residence times shall be determined by 

 R = V / Qmax 

 Where 

 R = residence time 

 V = interior volume of the incinerator – ft
3
 

 Qmax = maximum exhaust gas flow rate – ft
3
/second 
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B. Incinerator temperatures shall be monitored with temperature sensing equipment that is 

capable of continuous measurement and readout of the combustion temperature. The readout 

shall be located such that an inspector/operator can at any time safely read the output. The 

measurement shall be accurate within ± 25°F at operating temperature. The measurement need 

not be continuously recorded. All instruments shall be calibrated against a primary standard at 

least once every 180 days. The calibration procedure shall be in accordance with 40 CFR 60, 

Appendix A, Method 2, paragraph 6.3, and 10.31, or use a type "K" thermocouple. 
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Executive Summary

Hexcel received a letter dated January 23, 2017 from Utah Department of Environmental Quality 

- Division of Air Quality (UDAQ) indicating that the division has begun work on a serious area 

attainment control plan as required by 40 CFR 51 Subpart Z. This rule requires that UDAQ 

implement Best Available Control Measures (BACM) for major sources of particulate matter with 

diameter less than 2.5 microns (PM2.5) and PM2.5 precursors within the nonattainment area. As a 

source permitted to emit 70 tons per year of PM2.5 and/or its precursors within the 

nonattainment area, the Hexcel West Valley City Plant falls within this category.

Hexcel owns and operates a carbon fiber and fabric pre-impregnation (pre-preg) manufacturing 

plant (Hexcel West Valley City Plant) located at 6800 West 5400 South, West Valley City, Salt 

Lake County, Utah. The Hexcel West Valley City Plant currently operates under UDAQ's 

Approval Order (AO) No. DAQE- AN113860028-16. In January 2012, Hexcel submitted a PM2.5 

Reasonably Available Control Technology (RACT) assessment to UDAQ for the Hexcel West 

Valley City Plant at the request of UDAQ. An addendum to this assessment was submitted to 

UDAQ in August 2013, in response to adjustments in calculations, as well as UDAQ comments 

and questions. Additional requested information on start-up and shutdown emission controls 

and RACT implementation dates was submitted to UDAQ on April 30, 2014.

At present, Salt Lake County is a moderate nonattainment area for PM2.5 based on the 2006 

standard1. In an effort to complete the requirements for the serious area attainment control 

plan, UDAQ has requested that Hexcel complete a comprehensive Best Available Control 

Technology (BACT)/BACM analysis for all affected sources at the West Valley City Plant. The 

BACT analysis was performed consistent with the guidance provided by UDAQ to Hexcel.1 2 

Reaching attainment under the Serious SIP requires that all applicable control technologies and 

techniques be identified and evaluated (or re-evaluated) to determine their applicability. The 

evaluation must include a detailed written justification of each available control technology or 

technique, accounting for technological and economic feasibility, and including documentation 

to justify eliminating any potential controls.

Subpart Z requires that UDAQ identify all potential control technologies or methods that will 

reduce emissions of PM2.5 and its precursors, which include:

• Nitrogen oxides (NOx),

• Sulfur oxides (SOx),

• Volatile organic compounds (VOC), and

• Ammonia (NH3)

1 U.S. EPA Greenbook, https://www3.epa.gOv/airquality/greenbook/rnca.html#PM-2.5.2006.Salt_Lake

2 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam Hacker (Aspen Outlook, 

LLC), February 28, 2017.
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As a part of BACT analysis for direct PM2.5, condensable particulate matter (CPM) emissions 

were also considered in the analysis.

Based on guidance provided by UDAQ, the Hexcel PM2.5 BACT analysis includes the following 

components for the primary pollutant (PM2.5) and its precursors.

• Potential Control Technology Identification

• Potential Control Technology Emission Impact Evaluation

• Cost/Benefit Analysis for Potential Control Technologies

• Evaluation of Potential Emission Limits and Monitoring Requirements, and

• An Implementation Calendar

Tables 1 and 2 provide summaries of each BACT determination for PM2.5 and its precursors for 

the main Fiber Line process, and other miscellaneous processes present at the facility, 

respectively.

Details of the BACT analysis for each pollutant from each of these sources are provided in the 

following sections.
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Table 1. Summary of PM2.s and Its Precursors BACT Analysis for Fiber Line Emissions

Process Pollutants Proposed BACT

Oxidation Ovens;

Incinerators;

Low-Temperature Furnaces;

High Temperature Furnaces;

Surface Treatment Equipment; 
and

Ammonium Bicarbonate/RO 
Water Mix Rooms

voc

Good Combustion Practices

Natural Gas Combustion Only

Incinerators (Lines 2-7, 8,10,11 and 12)

Dual Chambered Regenerative Thermal 
Oxidizer (RTO) for newer lines (Lines 13, 

14,15 and 16)

PM2.5

Good Combustion Practices

Natural Gas Combustion Only 

Baghouse for newer lines (Lines 13,14,
15, and 16)

NOx

Good Combustion Practices

Natural Gas Combustion Only

Low-NOx burners for newer lines (Lines
13,14,15 and 16)

so2 Natural Gas Combustion Only

nh3 Good Operating Practices

Table 2. Summary of PM2.5 and Its Precursors BACT Analysis for Miscellaneous Processes

Process Pollutants Proposed BACT

Pilot Furnaces and Ovens NOx, S02, PM2.5, VOC, NH3 Natural Gas Combustion Only

Good Operation and Combustion 
Practices

Incinerator

Matrix Incinerators NOx, S02, PM2.5, VOC Natural Gas Combustion Only

Good Operation and Combustion 
Practices

Incinerators, or

Regenerative Thermal Oxidizers (RTO)

HVAC systems NOx, S02, PM2.5, VOC Natural Gas Combustion Only

Good Operation and Combustion 
Practices

Emergency Generators NOx, S02, PM2.s, VOC Annual Hours of Operation

Restrictions and Use of Low Sulfur Fuel

Engines compliant with NSPS Mil and JJJJ 
and NESHAP ZZZZ
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Non-Attainment Area BACT Review

In addition to a review of the RACT/BACT/LAER Clearinghouse (RBLC) database, Hexcel reviewed 

control strategies proposed in other PM2.5 nonattainment areas. Based on the 2006 Hourly 

PM2.5 NAAQS area designations3, the following areas were designated as being in serious 

nonattainment for PM2.5:

• Los Angeles - South Coast Air Basin, CA
• San Joaquin Valley, CA

The following areas were designated as being in moderate nonattainment for PIVI2.5:

• Fairbanks, AK
• Nogales, AZ
• West Central Pinal, AZ
• Chico, CA
• Imperial Co, CA
• Sacramento, CA
• San Francisco Bay Area, CA
• Klamath Falls, OR
• Oakridge, OR
• Knoxville-Sevierville-La Follette, IN
• Liberty-Clairton, PA
• Logan, UT-ID
• Provo, UT
• Salt Lake City, UT

Provided below is a list of proposed control strategies and BACT determinations for other 

facilities with similar processes and equipment, located in PM2.5 nonattainment areas.

Alaska

According to the Fairbanks, AK SIP Plan (last amended December 2016), solid fuel-burning 

devices are the largest contributors to the nonattainment status for PlVh.s- As such, many of the 

proposed control strategies are aimed at reducing the use of wood and coal as a fuel and 

improving the fuel-burning devices.4 As Hexcel uses natural gas as a fuel for their fiber line and 

miscellaneous processes, there are no control technologies or strategies proposed in AK 

pertinent to Hexcel.

Arizona

There are currently 20 major sources permitted under Pinal County Air Quality Control District 

(PCAQCD) which oversees the West Central Pinal nonattainment area. Table 3 provides details

3 Nonattainment areas for hourly PM2.5 NAAQS obtained from the following website: 
https://www3.epa.gov/airquality/greenbook/rnc.html

4 Information found on pages III.D.5.7-1-11 and obtained from the following website: 
http://dec.alaska.gOv/air/anpms/comm/docs/fbxSIPpm2-5/lll.D.5-PM2.5_SIP_Sections-Adopted_09.07.16.pdf

(footnote continued)
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of facilities that have processes and equipment similar to that of Hexcel and their respective 

control technologies and methods.5

Table 3 - PCAQCD Facility Control Technology Determinations

Facility Equipment Control Technology

Frito-Lay, Inc. Boiler
Dryer
Ovens

Use of natural gas

Mesa Fully Formed, LLC Thermal Form Oven Baghouse with 99% control efficiency

Prowall Building Products, Inc. Boilers
Bed Dryer

Use of natural gas

As Hexcel already uses natural gas and baghouse control on newer ovens and other combustion 

sources, there are no new control technologies or strategies proposed in AZ applicable to the 

West Valley City Plant. Baghouse technology will be evaluated for the currently uncontrolled 

ovens and other combustion sources at the Plant.

Nogales, AZ is considered nonattainment for PM2 5 primarily due to emissions resulting from 

traffic at the U.S./Mexico border. Currently there are no major sources for PM2 5 located in 

Nogales county.6

California

California Air Resources Board (CARB) provides a statewide BACT clearinghouse. The database 

was developed by staff from various air pollution control and air quality management districts 

located in California.7 Search results provided BACT determinations for dryers and ovens 

emitting PIVU.sand its precursors. Low NOx burners were determined to be BACT for these 

processes in CA. Table 4 provides a full list of determinations for dryers and ovens from the 

BACT clearinghouse. All facilities are located within the South Coast Air Quality Control District 

(AQMD).

Table 4 - South Coast AQMD BACT Determinations

Plant Name Pollutant BACT Determination
Dart Container Corporation of 
California

NOx, CO, PM Emission limits

Color America Textile
Processing, Inc.

NOx Low NOx burner

Aramark Uniform Services NOx Low NOx burner

5 Facilities and permits obtained from the following website:
http://www.pinalcountvaz.aov/AirQualitv/Pages/TitleVPermitslssued.aspx and accessed on March 28, 2017.

6 Information found on pages 17-18 of “Technical Support Document for Recommendation that Nogales, Arizona 
Area Be Designated as a PM2.5 Nonattainment Area” and obtained from the following website: 
https://www3.epa.gov/pmdesignations/2006standards/rec/letters/09_AZ_rec_a2.pdf

7 BACT Clearinghouse obtained from the following website: https://www.arb.ca.gov/bact/bact.htm
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Fletcher Coating NOx, VOC Low NOx burner

Newell Rubbermaid NOx Low NOx burner

Sargent Fletcher NOx, CO Eclipse Combustion-Nozzle-Mix 
Low-NOx burner

BMCA Insulation Products NOx, CO Low NOx burner

As Hexcel already uses low NOx burner control technology on newer ovens and other 

combustion units, there are no new control technologies or strategies proposed in CA for these 

sources applicable to the West Valley City Plant. Low NOx burner technology will be evaluated 

for the currently uncontrolled combustion sources at the Plant.

In addition, BACT was determined for a fiber impregnation facility located in CA. Cytec Fiberite, 

Inc. (Cytec) is a fiber impregnation facility located in the South Coast AQMD PM2.5 serious 

nonattainment area in Orange County. Based on information obtained from the CARB BACT 

clearinghouse, Cytec operates under the following very stringent BACT conditions8:

• Hood designed for at least 95% collection efficiency;
• Baghouse guaranteed to meet 99.999% collection efficiency for 1 micron particles;
• HERA filter downstream of baghouse guaranteed to meet 99.97% collection efficiency for 0.3; 

micron particles;
• Use of some zero-VOC materials purchased from Proviron Fine Chemicals.

Hexcel currently employs baghouse control technology on the newer fiber lines (Fiber Lines 13, 

14, 15 and 16). Baghouse control technology will be evaluated for the currently uncontrolled 

fiber lines (Fiber Lines 2 - 7, 8,10,11 and 12). A required collection efficiency for the 

routing/ducting of the Fiber Line pollutant stream to the baghouse has not been established. 

However, it is understood that the ducting is designed to maintain persistent air flow and 

temperature to the baghouse, and will be inherently efficient for collection of the pollutant 

stream.

Oregon

As a part of their Klamath Falls PM2.5 Attainment Plan, Oregon Department of Environmental 

Quality (ODEQ) has implemented a number of emission reduction actions. One action included 

identifying RACT strategies for major sources located in Klamath Falls.9 The four major sources 

identified are Columbia Forest Products, Jeld-Wen, Collins Products, and Klamath Cogeneration. 

It was determined that complying with existing state regulations and use of low-NOx burners is 

considered RACT for Klamath Cogeneration. For Jeld-Wen and Collins Products, complying with 

MACT rules for Plywood and Composite Wood Products is considered sufficient control.

8 BACT determination for Cytec obtained from the following website:
https://www.arb.ca.gov/bact/bactnew/determination.Dhp?var=820 and accessed on March 16, 2017.

9 Information from page 3 of Klamath Falls PM2.5 Attainment Plan obtained from the following website: 
http://www.deq.state.or.us/aq/planning/docs/kfalls/KFallsAttPlan2012.pdf

(footnote continued)
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Columbia Forest Products will be required to meet new RACT standards imposed for wood 

combustion.10 As Hexcel already uses low NOx burner control technology on newer ovens and 

other combustion units, there are no new control technologies or strategies proposed in OR for 

these sources applicable to the West Valley City Plant. Low NOx burner technology will be 

evaluated for the currently uncontrolled combustion sources at the Plant.

No additional BACT determinations were made for major sources located in Oakridge, OR, as 

industrial sources of PlV^.sonly account for less than 1% of the base emission inventory.11

Pennsylvania

According to the Allegheny County Health Department PM2.5 SIP, there are two major stationary 

sources located in the Liberty-Clairton nonattainment area: U.S. Steel Clairton Plant and Koppers 

Industries. U.S. Steel was required to perform a BACT analysis for their Clairton Plant, however 

the BACT determinations are not pertinent to Hexcel due to the differing steel processes and 

equipment. Koppers Industries is chemical processing plant that operate a number of process 

heaters and a dryer. No additional controls were determined as BACT for the process heaters as 

both flares and catalytic oxidation were considered too costly. Use of a pulse-jet baghouse was 

determined as BACT for the dryer.12 Hexcel currently employs baghouse control technology on 

the newer fiber lines (Fiber Lines 13,14,15 and 16). Baghouse control technology will be 

evaluated for the currently uncontrolled fiber lines (Fiber Lines 2 - 7, 8,10,11 and 12).

Tennessee

There are few major sources operating within the Tennessee PM2 5 nonattainment area. No 

similar processes or equipment were found however information on boilers has been included. 

Provided below is Table 5, detailing control technologies and strategies used for boilers within 

or near the nonattainment area.13

Table 5 -TN PM2.s Nonattainment Area Facility Control Technology Determinations

Facility Location Equipment Control Technology
Johnson Matthey, Inc. Sevierville 

, TN
Boiler Use of natural gas

Low NOx burner

University of Tennessee 
Steam Plant3

Knoxville,
TN

Boilers Use of natural gas

a - Information obtained from application. Title V permit has not yet been issued.

10 Information found in Appendix 15-1 of Klamath Falls PM2.5 Attainment Plan obtained from the following 
website: http://www.deq.state.or.us/aq/planning/docs/kfalls/A-15-1Combined.pdf

11 Information found on page 32 of Oakridge PM2.5 Attainment Plant obtained from the following website: 
http://www.lrapa.org/DocumentCenter/View/1848

12 Information from pages 58-59 of “Revision to the Allegheny County Portion of the Pennsylvania State 
Implementation Plan - Attainment Demonstration for the Liberty-Clairton PM2.5 Nonattainment Area” obtained 
from the following website: http://www.achd.net/airqual/Liberty-Clairton_PM2.5_SIP-Apr2011.pdf

13 Facilities and permits obtained from the following website: http://environment- 
online.tn.Qov:8080/pls/enf reports/f?p=19031:34001:::NQ::: and accessed on March 31, 2017.
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As Hexcel already uses low NOx burner control technology on newer ovens and other recently 

replaced combustion units, there are no new control technologies or strategies proposed in TN 

for these sources applicable to the West Valley City Plant. Low NO* burner technology will be 

evaluated for the currently uncontrolled combustion sources at the Plant.

BACT Methodology

Per 40 CFR § 52.21(b)(12) and UDAQ R307-401-2(l), BACT is defined as follows:

Best available control technology means an emissions limitation (including a visible 

emission standard) based on the maximum degree of reduction for each pollutant 

subject to regulation under 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. In no event shall application of best available control technology result in 

emissions of any pollutant which would exceed the emissions allowed by any applicable 

standard under 40 CFR Parts 60 and 61. If the Administrator determines that 

technological or economic limitations on the application of measurement methodology 

to a particular emissions unit would make the imposition of an emissions standard 

infeasible, a design, equipment, work practice, operational standard, or combination 

thereof, may be prescribed instead to satisfy the requirement for the application of best 

available control technology. Such standard shall, to the degree possible, set forth the 

emissions reduction achievable by implementation of such design, equipment, work 

practice or operation, and shall provide for compliance by means which achieve 

equivalent results.

The United States Environmental Protection Agency (U.S. EPA) prepared a guidance document in 

October 1990 entitled the "New Source Review Workshop Manual."14 In it, the U.S. EPA 

recommends the use of a standardized "top-down" process for BACT determinations. The top- 

down process requires that available control technologies be ranked in descending order of 

control effectiveness. Under the top-down methodology, the most stringent or top alternative 

is represented as BACT unless it can be determined, and the permitting authority agrees, that 

technical considerations or energy, environmental, or economic impacts justify that the most 

stringent technology is not achievable for the specified source. If it is determined that the top 

alternative is not achievable, then the next most stringent alternative is considered, until a BACT

14 U.S. EPA, New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment Area Permitting 

(Draft) (Oct. 1990) [hereinafter "NSR Manual").
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control option is selected. The five basic steps of a top-down BACT review as identified by the 

U.S. ERA are identified below.

• Step 1 - Identify all available control technologies
• Step 2 - Eliminate technically infeasible options
• Step 3 - Rank remaining control technologies according to control efficiency
• Step 4 - Evaluate the most effective controls according to energy, environmental and economic 

impact.
• Step 5 - Select BACT

The UDAQ NOI Guide also details the requirement to achieve BACT as required in the State of 

Utah permitting process. The proposed BACT must be based on the most effective engineering 

techniques and control equipment to minimize emission of air contaminants into the outside 

environment from its process. Hexcel has ensured that this BACT analysis is in compliance with 

the UDAQ BACT requirements, which are similar to the U.S. ERA top down requirements.

Based on guidance provided by UDAQ and in accordance with BACT top-down procedures, the 

following methodologies were used to complete each component of the analysis15.

Step 1 - Potential Control Technology Identification

Available control technologies were identified for each emission unit. The following methods 

were used to identify potential control technologies for all Hexcel sources of PM2.5 and its 

precursors:

• Researching the RACT/ BACT/Lowest Achievable Emission Rate (LAER) Clearinghouse (RBLC) 
database16,

• Reviewing BACT implemented by other regulatory agencies and PM2.5 and Ozone non-attainment 

areas,
• Applying previous engineering experience,
• Reviewing and discussions with air pollution control equipment vendors, and/or
• Reviewing available literature.

Step 2 - Evaluation of Technical Feasibility

Each identified potential control technology was evaluated to determine its technical feasibility 

in relation to incorporation with sources at the Hexcel site. Only options determined to be 

technically feasible were further evaluated.

15 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam Hacker (Aspen Outlook, 

LLC), February 28, 2017.

16 U.S. ERA Technology Transfer Network Clean Air Technology Center - RACT/BACT/LAER Clearinghouse, 

https://cfpub.epa.gov/rblc/index.cfm?action=Search.BasicSearch&lang=en

April 25, 2017



PMz.s BACT/BACM Analysis - Hexcel Corporation, West Valley City, UT

Step 3 - Ranking of Control Technologies

All technically feasible options were ranked based on their control effectiveness. If there was 

only one remaining option or if all of the remaining technologies could achieve equivalent 

control efficiencies, ranking based on control efficiency is not required.

Step 4 - Evaluation of most effective controls

Beginning with the most efficient control option in the ranking, detailed economic, energy, and 

environmental impact evaluations were performed. If the most effective control was shown to 

be economically feasible, without negative energy or environmental impacts, no further 

evaluation of controls is necessary.

Potential Control Technology Emission Impact Evaluation

As part of the BACT assessment, emissions associated with existing and potential control 
technologies for Hexcel sources of PM2.5 and its precursors were evaluated based on the 

following tasks:

1. Provide a summary of existing emissions for each source of PM2.5 and PM2.5 precursors.
2. Calculate emissions reductions for technically feasible options.

Cost/Benefit Analysis for Potential Control Technologies

The economic feasibility evaluated the cost effectiveness of each control option. Costs of 

installing and operating control technologies were estimated and annualized following the 

methodologies outlined in the U.S. EPA's Office of Air Quality Planning and Standards (OAQPS) 

Air Pollution Control Cost Manual (CCM) and other industry resources17. Additional resources 

obtained from Hexcel engineering specifications and control technology vendor estimates were 

also used to determine costs for implementation of the control technologies.

As no cost effectiveness threshold has been established by UDAQ or U.S. EPA for this BACT 

analyses, a very conservative value of $30,000 per ton of pollutant reduced has been established 

as the expected cost effectiveness threshold for BACT for this analysis, based on discussions 

with UDAQ.18

Environmental Impact Analysis for Potential Control Technologies

Impacts of waste disposal and additional energy requirements were evaluated for each control 

option.

17 Office of Air Quality Planning and Standards (OAQPS), EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-001 

(http://www.epa.gov/ttn/catc/products.htmlttcccinfo), Daniel C. Mussatti & William M. Vatavuk, January 2002.

18 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam Hacker (Aspen Outlook, 

LLC), February 28, 2017.
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Step 5 - Select BACT

In the final step, one pollutant-specific control option has been proposed as BACT for each 

emission unit under review, for PM2.5 and its precursors based on evaluations from the previous 

step.

BACT Analysis for Fiber Line Emissions

Fiber Line Process Description
Because Hexcel's process is complex, an understanding of it is important for determining 

technical and economic feasibility of various control options. The first step in converting 

polyacrylonitrile (PAN) fiber into carbon fiber is the stabilization of the PAN fibers in an air 

oxidation process. The intent of this step is to prepare the PAN fibers for the high temperature 

processing of carbonization.

Completion of the oxidation process occurs with the operation of oxidizer ovens. The ovens are 

set at specified temperatures in order to achieve the required amount of oxidation reaction for 

the fiber stabilization process. The ovens employed in the process are either electrical or 

natural gas heated. Fiber Lines 2, 3 and 4 have been established with electrically heated ovens, 

which emit no combustion emissions. Fiber Lines 5, 6, 7, 8,10,11,12,13,14,15 and 16 have 

been established with natural gas heated ovens. Natural gas combustion related emissions are 

minimal, with NOx being the primary emission from these sources. (There are no Fiber Lines 1 

or 9.)

Process emissions are also generated during the oxidizing process within the ovens. They are 

not combined with the natural gas combustion emissions in the existing configuration of Fiber 

Lines 5-7, but are combined with the combustion emissions in the configuration of Fiber Lines 

8,10,11,12,13,14,15 and 16. Emissions associated with the stabilization process occurring in 

the oxidation ovens are primarily hydrogen cyanide (FICN), VOCs, NH3, CO and filterable and 

condensable PM10 and PM2.5. Exhaust gases containing process emissions from the ovens are 

captured in hoods at either ends of each oven or within the oven structure.

Carbonization is the next downstream step in the manufacturing of carbon fiber. This step is 

comprised of two (2) different phases. The first phase is tar removal. This occurs within a 

furnace through which the fiber continuously passes, commonly referred to as the low 

temperature furnace. The tar removal step takes place in an electrically heated furnace at 

temperatures ranging from 300 °C to 800 °C. Process emissions generated from the tar removal 

phase are primarily HCN, VOCs, and particulates.

The second carbonization phase occurs at temperatures higher than those of the tar removal 

phase, ranging from 1,200 °C to 1,450 °C. The high temperature treatment of the fiber occurs in 

another electrically heated furnace, commonly referred to as the high temperature furnace or 

HT furnace. This phase of carbonization primarily generates HCN, VOC, and particulates 

emissions.
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Hexcel is permitted to operate 14 Fiber Lines, each located in a separate building. The proposed 

control device options evaluated for each Fiber Line were based on the assumption that all stack 

flow would be directed to one control device per building.

BACT Analysis for PM2.5 Emissions

Condensable Particulate Matter

UDAQ is required to evaluate condensable PM2.5, in addition to the filterable fraction of the 

pollutant. Condensable particulate matter (CPM) comprises a considerable fraction of PM2.5 and 

can be converted to submicron filterable particles under certain atmospheric conditions.

Review of the RBLC and other sources indicates that recently determined BACT controls have no 

direct control for CPM. CPM are mainly made up of organics, nitrates, and sulfates. Therefore, 

controlling VOCs, NOx, and S02 will provide control for CPMs. Since this analysis includes BACT 

reviews for VOC, NOx, and SOx, further review of specific controls for CPM was not conducted.

Queries of the U.S. EPA's RBLC database and other sources were conducted to determine what 

emission controls have been accepted by permitting authorities as RACT, BACT or LAER for all 

forms of particulate, including condensable PMi0or PM2.5. The result of this query is included in 

the summary for the PM2.5 BACT and did not identify any RACT, BACT or LAER determinations for 

condensable PM10 or PM2.5.

It has therefore been assumed that control technologies that were found to be BACT for 

particulate matter (PM10 and PM2.5), apply to the filterable portion and that the condensable 

portion has been addressed through BACT analyses for VOCs, NOx, and S02.

Identify All Control Technologies for PM2.5

Based on the review of U.S. EPA RBLC database and similar operations, Hexcel has identified the 

following control technologies that would be applicable for controlling filterable PM2.5 emissions 

from the proposed gas streams:

1. Good Combustion Practices,
2. Use of Natural Gas Only as Fuel,
3. Baghouse,
4. Venturi Scrubber, and
5. Wet Electrostatic Precipitator (ESP)

The search of the RBLC database produced two carbon fiber manufacture facilities. Results of 

this search are presented in Attachment C, Table C-l. Additional searches of the database, for 

similar combustion units fired with natural gas were also conducted. The results of these 

searches for all particulate are presented in Table C-2. The controls applicable to filterable PM 

and PM10 are assumed to provide a level of control for PM2.5 as well.
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Good Combustion Practices

Several operations are listed in the U.S. EPA's RBLC database where good combustion practices 

are the accepted technology for minimizing particulate emissions. Particulate emissions are 

reduced by good combustion practices by keeping the burners maintained properly so that they 

continue to operate according to their design.

Use of Natural Gas Only as Fuel

Particulate emissions from combustion of natural gas are typically very low and generally lower 

than from combustion of other fuels such as diesel. Hexcel currently employs natural gas as fuel 

for control of particulate emissions from combustion sources at the facility.

Baghouse

Baghouse operation involves removal of particulates by collecting particulates on filter bags as 

an exhaust stream passes through the baghouse. Optimal operational temperature of a 

baghouse is at 500 °F or less, and cannot typically withstand higher exhaust temperatures. 

Baghouse technology is a well-established particulate control technology that has historically 

been established as BACT for many types of facilities and processes. Baghouse control 

efficiencies are highly dependent upon inlet grain loading to the baghouse, but have been 

shown to obtain a particulate collection efficiency up to 99.5% for PMi0, and up to 99% capture 

for PM2.5. Although many of the calculated grain loadings for the Fiber Lines were less than

0.005 gr/dscf, a commonly achievable baghouse control standard, controlled emission rates 

were conservatively calculated for all Fiber Lines according to presumed baghouse control 

efficiency.

Venturi Scrubber

Venturi scrubbers are generally applied for controlling particulate matter and sulfur dioxide. 

They are designed for applications requiring high removal efficiencies of particles with 

diameters between 0.5 and 5.0 micrometers. Venturi scrubbers accelerate the waste gas 

stream to atomize the scrubbing liquid to improve gas to liquid contact. Scrubbers employ 

gradually narrowing and then expanding sections, called the throat, to accelerate the gaseous 

streams. Liquid is either introduced to the venturi upstream of the throat or injected directly 

into the throat where it is atomized into small droplets by turbulence. Once the liquid is 

atomized, the mixture decelerates causing additional impacts and agglomeration of the 

droplets. Once the particulate is captured within the liquid, the wet particulate is separated 

from excess water using a cyclonic separator and/or mist eliminator.

The high pressure drop required for these systems results in high energy use. The relatively 

short gas-liquid contact time restricts their application to highly soluble gases. Therefore, they 

are infrequently used for the control of volatile organic compound emissions in dilute
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concentration19. Venturi scubber particulate collection efficiencies range from 70% to greater 

than 99%, depending on the application. The BACT analysis estimates scrubber PM2.5 control 

efficiency at 98% based on vendor information20. Although there is a potential for particulate 

from Hexcel operations to clog a packed bed scrubber, the quote provided by Pollution Control 

Systems is for a 2-stage unit with a venturi scrubber upstream of a packed bed scrubber, for 

control of PM2.5, S02 and NH3 to 98%.

Wet ESP

The possibility of using a Wet Electrostatic Precipitator (ESP) was reviewed for this analysis. 

Particulates are removed by electrically charging the particles and collecting the charged 

particles on plates. Collected particulate is washed off the plates and collected in hoppers 

below the ESP. High efficiency, wet ESPs can achieve 99%+ removal efficiency for submicron 

particles at minimum pressure drop.21.

Eliminate Technically Infeasible Options 

Wet ESP

At a Davis County disposal facility in the 1990's, Hexcel experienced systematic failure of an ESP 

due to the presence of small carbon fiber filaments upon incineration of carbon pre

impregnated fiber. The very fine broken carbon filaments in the process gas stream are 

conductive and, as a result, they short circuited the ESP. Based on this proven technical 

infeasibility, Hexcel will not be considering this control technology further for this application.

Rank Technically Feasible Control Technologies

Based on the information provided in the previous section, control technologies applicable for 

control of filterable PM2.5 are the following, with most effective control first and least effective 

control last.

1. Baghouse
2. Venturi Scrubber
3. Good Combustion Practices
4. Use of Natural Gas Only as Fuel

19 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 5 S02 and Acid Gas Controls, Section 5.2 Post-Combustion Controls, Chapter 1 Wet Scrubbers for Acid Gas, p. 1-5.

20 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able to achieve 98% 

removal efficiency was e-mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC).

21 Clean Gas Systems, Inc (CGS) Wet Electrostatic Precipitators, http://www.cgscgs.com/precip.htm
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Evaluation of Most Effective Controls

Evaluate Emission Impacts from Potential Control Technologies

Attachment A presents emissions for each Fiber Line associated with the existing process 

operation, as well as the emissions once each particulate control technology under evaluation is 

applied. Supporting detailed emission calculations are provided in Attachment B, Table B-l.

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility. Baghouse emissions were calculated 

assuming a particulate collection efficiency of 99.5% for PMio, and 99% capture for PM2.5. 

Although many of the calculated grain loadings for the Fiber Lines were less than 0.005 gr/dscf, 

a commonly achievable baghouse control standard, controlled emission rates were 

conservatively calculated for all Fiber Lines according to presumed baghouse control 

efficiency22. Control efficiency associated with operation of a 2-stage system with a venturi 

scrubber upstream of a packed bed was estimated at 98% for PM2 5 based on a vendor cost 

estimate for control of PM2.5, S02 and NH323.

Cost/Benefit Analysis for Potential Control Technologies

Annualized costs associated with implementing the baghouse and wet scrubber technologies on 

Fiber Lines 2 - 7, 8,10,11,12,13,14,15 and 16 were calculated and are summarized in 

Attachment A for each of the Fiber Lines. Detailed annualized cost calculations are provided in 

Attachment B, Tables B-2 and B-3.

Environmental Impact Analysis for Potential Control Technologies

Additional environmental impact is associated with waste disposal requirements for both the 

operation of a baghouse or a wet scrubber. Baghouse operation requires disposal of the solid 

waste collected from the filters. Wet scrubber operation for control of PM requires disposal of 

waste in the form of a slurry or wet sludge. This creates a need for both wastewater treatment 

and solid waste disposal.

Select BACT for Filterable PM2.5

The review of U.S. EPA RBLC database for operations similar to Hexcel's showed that 

technologies typically used for particulate controls include: good combustion practices, 

baghouse, wet scrubber, or wet ESP. The RBLC database does not contain any examples of 

carbon fiber facilities installing particulate control devices for RACT, BACT, or LAER. As 

described above, the wet ESP technology is incompatible with Hexcel's operations.

22 The 0.005 gr/scf emitted after control is a commonly achievable baghouse standard cited in many BACT findings. This limit is also 

attributable to the maximum achievable control technology standards for iron and steel foundries, found in 40 CFR 63.7690.

23 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able to achieve 98% 

removal efficiency was e-mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC).
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Hexcel has installed baghouses in compliance with BACT requirements to control the new Fiber 

Lines 13 and 14. Hexcel is also committed to installing baghouses, in compliance with BACT 

requirements to control permitted, but not yet constructed Fiber Lines 15 and 16. As 

implementation of the baghouse technology has been shown to be the most effective control of 

filterable PM2.5, no additional particulate control is warranted to meet BACT for Fiber Lines 13, 

14,15 and 16.

Low particulate emission rates, in addition to excessive retrofit costs associated with the other 

existing individual Hexcel Fiber Lines make add-on control device technology cost prohibitive. 

Redesign of the Fiber Lines would also require significant loss in production for Hexcel. Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of particulate controls for the older lines. The estimated 

annualized cost effectiveness of installing a baghouse or particulate scrubber on existing Fiber 

Lines (2 -7, 8,10,11 and 12) is more than $725,000 per ton of particulate reduced, substantially 

more than the proposed $30,000 BACT threshold. Therefore, existing controls, including good 

combustion practices and use of natural gas as fuel are determined to be PM2.5 BACT for Fiber 

Lines 2-7, 8,10,11 and 12.

BACT Analysis for SO2 Emissions

Identify All Control Technologies for S02

Hexcel has identified the following control technologies applicable for controlling S02 emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations:

1. Use of Natural Gas Only as Fuel, and
2. Venturi Scrubber

Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-l presents a summary of controls identified for the carbon fiber 

manufacturing facilities. As shown in this table, S02 is not a regulated pollutant for these 

facilities. Table C-3 presents the results of searches of the database conducted for similar 

combustion units fired with natural gas for S02. These results indicate that S02 controls are 

rarely implemented for similar types of units.

Use of Natural Gas Only as Fuel

SO2 emissions from combustion of natural gas are typically very low and generally lower than 

from combustion of other fuels such as diesel. Hexcel currently employs natural gas as fuel for 

control of SO2 emissions from combustion sources at the facility.

Venturi Scrubber

Venturi scrubbers are generally applied for controlling particulate matter and sulfur dioxide. 

Operation of this unit is described in detail in the PM2.5 BACT section.
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The BACT analysis estimates scrubber S02 control efficiency at 98% based on vendor 

information24. Although there is a potential for particulate from Hexcel operations to clog a 

packed bed scrubber, the quote provided by Pollution Control Systems is for a 2-stage unit with 

a venturi scrubber upstream of a packed bed scrubber, for control of PM2.5, S02 and NH3 to 98%.

Eliminate Technically Infeasible Options

None of the identified technologies are technically infeasible.

Rank Technically Feasible Control Technologies

Based on the information provided in the previous section, control technologies applicable for 

control of S02 are the following, with most effective control first and least effective control last.

1. Venturi Scrubber
2. Useof Natural Gas Only as Fuel

Evaluation of Most Effective Controls

Evaluate Emission Impacts from Potential Control Technologies

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each S02 control technology under evaluation is applied are presented in Attachment A. 

Supporting emission calculations are provided in Attachment B, Table B-l.

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility. Emissions estimates from the fiber 

lines with Venturi scrubber technology installed are calculated assuming 98% control efficiency.

Cost/Benefit Analysis for Potential Control Technologies

Annualized costs associated with implementing the Venturi scrubber technology on Fiber Lines 2 

- 7, 8,10,11,12,13,14,15 and 16 were calculated and are summarized in Attachment A for 

each of the Fiber Lines. Detailed annualized cost calculations are provided in Attachment B, 

Table B-4.

Environmental Impact Analysis for Potential Control Technologies 

Additional environmental impact is associated with waste disposal requirements for the 

operation of a Venturi scrubber which creates a need for wastewater treatment. High energy 

use requirements are also associated with these units, creating increased combustion emissions.

24 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able to achieve 98% 

removal efficiency was e-mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC).
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Select BACT for S02

The review of U.S. ERA RBLC database for operations similar to Hexcel's showed that 

technologies typically used for control of S02 include: combustion of natural gas as a fuel and 

use of scrubber technologies. The RBLC database does not contain any examples of carbon fiber 

facilities installing S02 control devices for RACT, BACT, or LAER. Low S02 emission rates, in 

addition to excessive retrofit costs associated with the other existing individual Hexcel Fiber 

Lines make add-on control device technology cost prohibitive. Redesign of the Fiber Lines 

would also require significant loss in production for Hexcel. Costs associated with loss of 

production have conservatively not been included in the total costs associated with the 

installation of S02 controls for the older lines. The estimated annualized cost effectiveness of 

installing scrubber technology on existing Fiber Lines is more than $1,000,000 per ton of S02 

reduced, substantially more than the proposed $30,000 BACT threshold. Therefore, existing 

controls, including use of natural gas as fuel is determined to be S02 BACT for all Fiber Lines.

BACT Analysis for NOx Emissions

As described previously. Fiber Line operation depends on the oxidation process, completed with 

oxidizer ovens set at specified temperatures to achieve the required oxidation for fiber 

stabilization. The ovens have the capability to be either electrical or natural gas heated. Fiber 

lines 2, 3 and 4 have been established with electrically heated ovens, which emit no combustion 

emissions Fiber Lines 5, 6, 7, 8,10,11,12,13,14,15 and 16 have been established with natural 

gas heated ovens. Natural gas combustion related emissions are minimal, with NOx being the 

primary emission from these sources. Process emissions generated during the oxidizing process 

within the ovens are not combined with the natural gas combustion emissions in the existing 

configuration of Fiber Lines 5-7, but are combined with the combustion emissions in the 

configuration of Fiber Lines 8, 10, 11, 12,13,14, 15 and 16. For this analysis, combined 

emissions from the fiber lines were evaluated.

Identify All Control Technologies

Hexcel has identified the following control technologies applicable for controlling NOx emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations:

1. Good Combustion Practices,
2. Use of Natural Gas Only as Fuel,
3. Low-NOx Burners,
4. Ultra-Low-NOx Burners,
5. LoTOx
6. Selective Catalytic Reduction (SCR), and
7. Selective Non-Catalytic Reduction (SNCR)

Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-l presents a summary of controls identified for the carbon fiber 

manufacturing facilities. These facilities maintained combustion of natural gas as the accepted
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NOx control. Table C-4 presents the results of searches of the database conducted for similar 

combustion units fired with natural gas for NOx. The list above is a summary of these results.

Good Combustion Practices

The search of the U.S. EPA RBLC database identified many operations where NOx emissions are 

controlled by good combustion practices. Good combustion practices include keeping burners 

maintained and operating within design parameters, thereby keeping NOx emissions to a 

minimum.

Use of Natural Gas Only as Fuel

The search of the U.S. EPA RBLC database identified some operations where NOx emissions are 

controlled by firing of natural gas. NOx emissions may be limited by restricting fuel type to 

natural gas because combustion of other fuels may increase NOx emission rates. Hexcel 

currently employs natural gas as fuel and good combustion practices for control of NOx 

emissions from many of the combustion sources at the facility.

Low-NOx Burners

Low NOx burners (LNB) are accepted technology for control of NOx from sources similar to the 

oxidation ovens. Low NOx burner technology implements a staged combustion process utilizing 

lean fuel conditions and a lower temperature environment. Lean combustion is achieved by 

increasing the air-to-fuel ratio such that peak and average temperatures in the combustion zone 

are lowered. The addition of excess air can also reduce residence times at peak temperatures. 

These conditions reduce thermal NOx formation. Standard LNB technology can reduce NOx 

emissions as compared with standard burners by 50%25.

Ultra Low-NOx Burners

Ultra LNBs (ULNB) add on to the LNB technology to include a process such as flue gas 

recirculation to further reduce NOx. Recirculation of cooled flue gas reduces temperature by 

diluting the oxygen content of the combustion air and by causing heat to be diluted in the larger 

quantity of flue gas. ULNBs provide a stable flame using several different zones, such as a 

primary combustion zone, a zone where fuel is added to chemically reduce NOx, and a zone for 

final combustion with low excess air to limit temperature. There are many variations on the 

ULNB theme of reducing NOxthat can produce more than 80% Destruction Removal Efficiency 

(DRE)26. NOx emission rates as low as 9 ppmv have been achieved in practice27.

25 Based on assumptions contained in emission factors available through AP-42 Table 1.4-1 - Emission Factors for Nitrogen Oxides 

(NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. Uncontrolled emissions from a small boiler are 100 lb/106 scf while 

controlled Low-NOx burner emissions from a small boiler are 50 lb/106 scf. Therefore, Low NOx burners are assumed to control 

emissions by 50%. [1-50/100 = 50%]

26 U.S. EPA Technical Bulletin "Nitrogen Oxides (NOx) Why and How are They Controlled", EPA 456/F-99-006R November 1999.

27 Manufacturer guarantees, including http://rto.american-environmental.us/Ultra_Low_NOx_Burners_9ppm.html 

(footnote continued)
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LoTOx System™

The LoTOx System™ is a relatively new NOx control system. It is a low temperature oxidation 

process which reduces NOx emissions by the addition of ozone at an optimum temperature of 

325 °F. The ozone oxidizes nitrous oxides to higher oxides of nitrogen such as N2O5. After 

oxidation, these oxides can be removed using other conventional pollutant control technologies. 

The LoTOx System™ must be used in conjunction with an absorption or adsorption process, such 

as scrubbers because the system oxidizes the NOx to N2O5 which is soluble in water or reactive 

with alkaline solids. Ozone required for the process is produced from oxygen on-site through a 

conventional industrial ozone generator.28

SCR

SCR reduces NOx emissions through a post combustion process involving the injection of a 

reductant (ammonia) into the exhaust gas stream, upstream of a catalyst. The catalyst lowers 

the activation energy for the reaction to occur between NOx in the exhaust and the reductant to 

form nitrogen and water. SCR can be applied as a stand-alone NOx control or with other 

technologies such as combustion controls. In practice, SCR systems operate at to achieve NOx 

control efficiencies in the range of 70% to 90%29.

SNCR

SNCR controls NOx emissions by injecting ammonia or a urea solution into the post combustion 

zone, reducing NOx to molecular N2 and water. The reagent can react with a number of flue gas 

components. However, the NOx reduction reaction is favored over other chemical reaction 

processes for a specific temperature range and in the presence of oxygen, therefore, it is 

considered a selective chemical process30.

The technique requires thorough mixing of reagent into the furnace chamber with at least 0.5 

seconds of residence time at a temperature above 1,600 °F and below 2,100 °F. Optimally, the 

reagent is injected into the furnace at approximately 1,900 -1,950 -F which is a good tradeoff 

between the competing reaction of oxidation of ammonia to NOx and maximizing the residence 

time prior to the low temperature limit31.

SNCR can be applied as a stand-alone NOx control or with other technologies such as 

combustion controls. The SNCR system can be designed for seasonal or year-round operations. 

SNCR can achieve NOx reduction efficiencies of up to 75% in short-term demonstrations. In

28 Information on the LoTOx System™ obtained from the following website:

eas.com/en/proaucts ana suppiv/ennssions soiutions/iotox/inaex.himi and provided by The Linde Group on March 31, 

2017.
29 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA/424/B-02-001 (http://www.epa.gov/ttn/catc/dirl/c_allchs.pdf); 

January 2002

30 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA/424/B-02-001 (http://www.epa.gov/ttn/catc/dirl/c_allchs.pdf); 

January 2002

31 SNCR System - Design, Installation and Operating Experience, David L. Wojichowski, De-NOx Technologies LLC 

(footnote continued)
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typical field applications, however, it provides 30% to 50% NO* reduction. Reductions of up to 

65% have been reported for some field applications of SNCR in tandem with combustion control 

equipment such as LNB32.

The hardware associated with an SNCR installation is relatively simple and readily available. 

Consequently, SNCR applications tend to have low capital costs compared to LNB and SCR. 

Installation of SNCR equipment requires minimum downtime.

Eliminate Technically Infeasible Options 

LoTOx System™

The LoTOx System™ must be used in conjunction with an absorption or adsorption process, such 

as a scrubber. Therefore, it is not an ideal NO* control option for Hexcel as these additional 

controls are not currently used at the facility. In addition, the system operates optimally at a 

temperature of 325 °F. The temperature of the ovens and other combustion sources are 

variable and typically not at this specified temperature. The air stream would need to be cooled 

or heated to the optimal temperature of 325 °F for proper LoTOx operation. This would require 

additional operational expense and as well as increased combustion related emissions.

For these combined reasons, LoTOx technology is considered to be technically infeasible for 

controlling NOx emissions from the Fiber Lines.

SCR

In the review of the RBLC database and other control technology resources for ovens, furnaces, 

dryers and burners, as shown in Tables C-l through C-4, application of SCR is found in 

association with devices and processes such as gas turbines, nitric acid plants, and steel mill 

annealing furnaces. These particular types of operations are not the same as the operations 

found at the Hexcel facility, therefore, it has been shown that this type of control technology 

has not been used in operations similar to Hexcel operations.

Inherent to Hexcel's operations in the presence of Silica Oxide (SiOz) at a very small particle size 

(0.3 pm) in the gas stream. Because of the particulate laden stream, installation of a baghouse 

would be required prior to operation of a SCR for the Hexcel stream to minimize catalyst 

plugging or poisoning. The very small size of the particulate in the Hexcel stream may not be 

captured within the baghouse, and have a high potential to poison or plug the catalyst of the 

SCR. This would make the SCR ineffective for the fiber line process.

Because the SCR technology does not control emissions effectively at high temperatures, in 

excess of 1,000 °F, as well as at low temperatures, below 700 °F, the air stream would need to 

be cooled to a maximum of 450 °F for proper baghouse operation and the air stream would be
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reheated to above 700 °F for proper SCR operation. This would require significant operational 

expense and additional combustion related emissions.

An additional negative aspect associated with the SCR system is additional ammonia emissions. 

Ammonia slip (release of ammonia emissions) increases as the SCR catalyst activity decreases. 

Therefore, an increase in ammonia emissions would be expected with the operation of the SCR. 

As noted in the introduction to this analysis, ammonia is a PM2.5 precursor.

For these combined reasons, SCR technology is considered to be technically infeasible for 

controlling NOx emissions from the Fiber Lines.

SNCR

Though simple in concept, it is challenging in practice to design an SNCR system that is reliable, 

economical, simple to control, and meets other technical, environmental, and regulatory 

criteria. The review of the RBLC database and other control technology resources for ovens, 

furnaces, dryers and burners shown in Tables C-l through C-4 show that this type of control 

technology has not been used in operations similar to Hexcel operations.

The SNCR technology does not control emissions effectively at temperatures below 1,600 °F. 

Because the Hexcel the air stream will be controlled by baghouse for particulate emissions, it 

would need to be cooled to a maximum of 450 °F for proper baghouse operation and the air 

stream would be reheated to above 1,600 °F for proper SNCR operation. This would require 

significant operational expense and additional combustion related emissions.

Additional ammonia emissions are also associated with the ammonia injection process for the 

SNCR. Most of the excess reagent used in the process is destroyed through other chemical 

reactions. However, a small portion remains in the flue gas as ammonia slip33. Ammonia is 

considered as a precursor to PM2.5 formation.

For these reasons, the SNCR technology is considered to be technically infeasible for the Hexcel 

Fiber Line process.

Rank Technically Feasible Control Technologies

Based on the information provided in the previous section, control technologies applicable for 

control of NOx are the following, with most effective control first and least effective control last.

1. Ultra-Low-NOx Burners,
2. Low-NOx Burners,
3. Good Combustion Practices,
4. Use of Natural Gas Only as Fuel,

33 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA/424/B-02-001 (http://www.epa.gov/ttn/catc/dirl/c_allchs.pdf); 

January 2002

April 25, 2017



PMz.s BACT/BACM Analysis - Hexcel Corporation, West Valley City, UT 20

Evaluation of Most Effective Controls

Evaluate Emission Impacts from Potential Control Technologies

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each NOx control technology under evaluation is applied are presented in Attachment A. 

Supporting emission calculations are provided in Attachment B, Table B-l.

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility. Emissions associated with 

implementation of the LNB burner technology were calculated assuming 50% control 

efficiency34. Emissions associated with implementation of the ULNB burner technology were 

calculated assuming 80% control efficiency35.

Cost/Benefit Analysis for Potential Control Technologies

Annualized costs associated with implementing the LNB burner technologies on Fiber Lines 2 - 

7, 8,10,11, and 12 were calculated and are summarized in Attachment A for each of the Fiber 

Lines. Detailed annualized cost calculations are provided in Attachment B, Tables B-6 and B-7.

Environmental Impact Analysis for Potential Control Technologies

Additional environmental impact is associated with additional energy requirements and

potential emissions associated with the firing of LNBs.

Select BACT for NO„

The review of U.S. EPA RBLC database for operations similar to Hexcel's showed that 

technologies typically used for NOx controls include: good combustion practices, use of natural 

gas as a fuel, use of LNBs, and use of LoTOx, SCR or SNCR. It has been shown that LoTOx, SCR 

and SNCR technologies are technically infeasible for Hexcel's operations. Therefore, the 

proposed operation of LNB technology is the best available control for this type of gas stream.

Hexcel has installed LNBs in compliance with BACT requirements to control the new Fiber Lines 

13 and 14. Hexcel is also committed to installing LNBs in compliance with BACT requirements to 

control permitted, but not built Fiber Lines 15 and 16. On May 19, 2015, Hexcel submitted a 

letter to UDAQ regarding "Supplemental Responses - BACT for Oxidation Ovens of Proposed 

New Carbon Fiberlines 15 and 16 Modification of AO DAQE-AN113860023-0015 to Add Carbon 

Fiber Lines 15 and 16".36 This letter provides supplemental information regarding determination 

of BACT for the oxidation ovens for Fiber Lines 15 and 16 as implementation of LNB technology,

34 Based on assumptions contained in emission factors available through AP-42 Table 1.4-1 - Emission Factors for Nitrogen Oxides 

(NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. Uncontrolled emissions from a small boiler are 100 lb/106 scf while 

controlled Low-NOx burner emissions from a small boiler are 50 lb/106 scf. Therefore, Low NOx burners are assumed to control 

emissions by 50%. [1-50/100 = 50%]

35 U.S. EPA Technical Bulletin "Nitrogen Oxides (NOx) Why and How are They Controlled", EPA 456/F-99-006R November 1999.

36 Letter to Nando Meli, UDAQ from Bryan Wheeler, Hexcel Corporation May 19,2015.
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and is provided as Attachment D. Cost calculations provided in this letter in 2015 dollars 

determined a cost per ton threshold for installation of ULNB on the Fiber Line 13,14,15 or 16 

oxidation ovens at $47,890 per ton of NOx reduced. This threshold will be higher in 2017 

dollars, in addition to requiring retrofit costs for Fiber Lines 13 and 14. As implementation of 

the LNB technology has been shown to be the most effective control of NOx at the Hexcel 

facility, no additional NOx control is warranted to meet BACT for Fiber Lines 13,14,15 and 16.

Burners installed for existing units in Fiber Lines 2 through 7, 8, 10, 11, and 12 were installed 

from 1981 through 2011. The burners on the ovens for these Fiber Lines were installed based 

on Hexcel's permitted allowable emissions at the time of permitting. Retrofit of the existing 

burners to incorporate LNB technology would require many expensive operational adjustments 

to the ovens, including, but not limited to:

• Demolition of existing operations;

• Redesign of hoods;

• Ductwork, ID-fan and stack redesign;

• Air flow adjustments;

• Gas line input retrofit; and

• Installation of pressure regulators.

A retrofit factor of 1.4 was included in the cost of installing the LNBs based on documentation 

provided in the OAQPS manual, however this does not represent the true additional costs 

associated with retrofitting the older lines to incorporate newer burners. Because proper 

oxidation is essential to the carbon stabilization process, redesign of the oven burner operations 

would require a complete redesign of the Fiber Line process to achieve permitted production 

levels. Redesign of the Fiber Lines would create significant loss in production for Hexcel. Hexcel 

estimates up to 3 weeks of down time per line for Fiber Lines 2 -7, 8 and 10, and 2 weeks per 

each of 4 ovens per line of lost time for Fiber Lines 11 and 12 to install LNB technology. Costs 

associated with loss of production have been included in the total costs associated with the 

installation of LNBs for the older lines.

For these reasons, this proposed technology is cost prohibitive for controlling NOx emissions 

from Fiber Lines 2 through 7, 8,10,11 and 12. The estimated cost effectiveness of 

implementing this technology on existing Fiber Lines (2 -7, 8,10,11 and 12) is substantially more 

than the expected cost effectiveness threshold for BACT of $30,000 per ton of NOx reduced.

The estimated annualized cost to install and operate an add-on control device for NOx is more 

than $500,000 per ton of NOx reduced per Fiber Line. Thus, the LNB technology has been 

determined to be cost prohibitive.

Existing controls, including good combustion practices and use of natural gas as fuel is 

determined to be NOx BACT for Fiber Lines 2-7, 8,10,11, and 12. NOx control for the newer 

Fiber Lines 13 and 14, and proposed Fiber Lines 15 and 16 will incorporate LNB as established in 

the AOs approved for Hexcel December 2011 and August 2015, respectively.
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BACT Analysis for VOC Emissions

Identify All Control Technologies

Hexcel has identified the following control technologies applicable for controlling VOC emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations:

1. Good Combustion Practices,
2. Use of Natural Gas Only as Fuel,
3. Oxidation Catalyst,
4. Flares,

5. Incinerators, and
6. Regenerative Thermal Oxidizer (RTO)

Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-l presents a summary of controls identified for the carbon fiber 

manufacturing facilities. The only VOC control associated with the identified carbon fiber 

manufacture facilities is a wet scrubber for the control of VOCs from an acrylonitrile delivery 

storage tank. This type of system does not exist at the Hexcel facility. Table C-5 presents the 

results of searches of the database conducted for similar combustion units fired with natural gas 

for VOC. The list above is a summary of these results. Each identified control technology is 

discussed further below.

Good Combustion Practices

Good combustion practices are the accepted technology for minimizing VOC emissions for many 

sources listed in the U.S. EPA's RBLC database. In this practice, VOC emissions are reduced by 

keeping burners maintained properly and operating according to their design. Hexcel has opted 

for this level of control for combustion sources.

Use of Natural Gas Only as Fuel

The use of natural gas as fuel limits VOC emissions, as compared to other fuel options, such as 

diesel or coal, because these options generate more VOC emissions per heat output. VOC 

emissions from combustion of natural gas are lower than emissions from any other readily 

available fuel. Therefore, Hexcel has opted for this level of control for combustion sources.

Catalytic Oxidation

Catalytic air purification is characterized by flameless oxidation of the pollutants contained in 

the exhaust air at temperatures between 200 and 500 °C. This control technology is typically 

used for abatement for low to medium air volumes. After the exhaust air has been heated up, 

the pollutants are oxidized by the catalyst to CO, and H;0. The process can only be applied to 

certain pollutants and to exhaust air containing no dust. Certain contaminants will chemically 

react or alloy with common catalysts and cause deactivation. Control by catalytic oxidation can 

achieve VOC reductions greater than 95% at optimal temperatures and conditions.

Flares

Flaring/vapor combustion is a VOC combustion control process in which the VOCs are piped to a 

remote, usually elevated, location and burned in an open flame in the open air using a specially
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designed burner tip, auxiliary fuel, and steam or air to promote mixing for nearly complete 

destruction. VOC destruction efficiency depends on an adequate flame temperature, sufficient 

residence time in the combustion zone, and turbulent mixing. A properly operated flare can 

achieve a destruction efficiency of 98% or greater. The waste gas stream must have a heating 

value greater than 300 Btu/scf. If this minimum is not met, auxiliary fuel must be introduced to 

achieve sufficient combustion.

Flares can be used to control almost any high concentration VOC stream, and can handle 

fluctuations in VOC concentration, flow rate, heating value, and inert content. Flaring is 

appropriate for continuous, batch, and variable flow vent stream applications37.

Incinerators

Incineration destroys organic emissions by oxidizing them to carbon dioxide and water vapor. 

Incineration is the most universally applicable control method for organics. Given the proper 

conditions, any organic compound will oxidize. Oxidation proceeds more rapidly at higher 

temperatures and a higher organic pollutant content.

The heart of an incinerator system is a combustion chamber in which the VOC-containing waste 

stream is burned. Since the inlet waste gas stream temperature is generally much lower than 

that required for combustion, energy must be supplied to the incinerator to raise the waste gas 

temperature. The energy released by the combustion of the VOCs in the waste gas stream is 

rarely sufficient to raise its own temperature to the desired levels, so that auxiliary fuel (e.g., 

natural gas) must be added.

The reactor temperature is determined by the required level of VOC control of the waste gas 

that must be achieved within the time that it spends in the thermal combustion chamber. The 

shorter the residence time, the higher the reactor temperature must be. Once the unit is 

designed and built, the residence time is not easily changed, so that the required reaction 

temperature becomes a function of the particular gaseous species and the desired level of 

control38.

Regenerative Thermal Oxidizer

A RTO destroys HAPs, VOCs and odorous emissions that are often discharged from industrial or 

manufacturing processes. Emission destruction is achieved through the process of high 

temperature thermal oxidation, using the proper mix of temperature, residence time, 

turbulence and oxygen to convert pollutants into carbon dioxide and water vapor. RTOs 

repurpose the thermal energy generated during operation to reduce operating costs and energy 

consumption of the system itself.

37 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, ERA 452-02-001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 3 VOC Controls, Section 3.2 VOC Destruction Controls, Chapter 1 Flares, p. 1-5.

38 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 3 VOC Controls, Section 3.2 VOC Destruction Controls, Chapter 2 Incinerators, p. 2-6.
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VOC and HAP-laden process gas is either pushed or pulled into the inlet manifold of the oxidizer 

via a system fan. Flow control directs this gas into energy recovery chambers where it is 

preheated. The process gas and contaminants are progressively heated in ceramic media beds 

as they move toward the combustion chamber.

Once oxidized in the combustion chamber, the hot purified air releases thermal energy as it 

passes through the media bed in the outlet flow direction. The outlet bed is heated and the gas 

is cooled so that the outlet gas temperature is only slightly higher than the process inlet 

temperature. Poppet valves alternate the airflow direction into the media beds to maximize 

energy recovery within the oxidizer. The high-energy recovery within these oxidizers reduces the 

auxiliary fuel requirement and saves operating cost. RTOs can achieve high destruction 

efficiency and self-sustaining operation with no auxiliary fuel usage at low concentrations.

Emissions associated with implementation of the RTO technology were calculated assuming 98% 

control efficiency39.

Eliminate Technically Infeasible Options 

Catalytic Oxidation

The catalytic oxidation process can only be applied to certain pollutants and to exhaust air 

containing no dust in a small temperature range. Certain contaminants will chemically react or 

alloy with common catalysts and cause deactivation. Hexcel has had issues with the silica dust 

associated with the Fiber Lines and catalysts in the past.

Additional negative aspects may include the products of combustion, which may increase the 

emissions of some pollutants. Specifically, sulfur containing compounds will be converted to 

their oxides, and halogen containing compounds will be converted to acids.

For these reasons, catalytic oxidation is considered to be technically infeasible for the Hexcel 

Fiber Line process.

Rank Technically Feasible Control Technologies

Based on the information provided in the previous section, control technologies applicable for 

control of VOC are the following, with most effective control first and least effective control last.

1. Regenerative Thermal Oxidizer
2. Incinerators
3. Flares
4. Use of Natural Gas Only as Fuel
5. Good Combustion Practices

39 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, ERA 452-02-001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 3 VOC Controls, Section 3.2 VOC Destruction Controls, Chapter 2 Incinerators, p. 2-7.
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Evaluation of Most Effective Controls

Evaluate Emission Impacts from Potential Control Technologies

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each VOC control technology under evaluation is applied are presented in Attachment A. 

Supporting emission calculations are provided in Attachment B, Table B-l.

Because the existing operations of the Fiber Lines include good combustion practices, natural 

gas as fuel, flaring and incineration, the estimated emissions associated with these controls are 

equal to existing emissions from the facility.

Cost/Benefit Analysis for Potential Control Technologies

Annualized costs associated with implementing the RTO on Fiber Lines 2 - 7, 8,10,11 and 12 

were calculated and are summarized in Attachment A for each of the Fiber Lines. Supporting 

cost calculations are provided in Attachment B, Table B-8.

Environmental Impact Analysis for Potential Control Technologies

Additional environmental impact is associated with additional energy requirements and

potential emissions associated with the firing of the RTO.

Select BACT for VOC

Based on the review of U.S. EPA RBLC database for operations somewhat similar to Hexcel's, 

control technologies typically used for VOC controls include: good combustion practices, use of 

natural gas as a fuel, and use of thermal oxidizer technologies. The proposed operation of a 

RTO, following a high temperature furnace is clearly the best available control for this type of 

gas stream and has been installed for use with Fiber Lines 13 and 14, and has been planned for 

installation for the proposed Fiber Lines 15 and 16.

However, the estimated cost effectiveness of implementing this technology on existing Fiber 

Lines (2 -7, 8,10,11 and 12) is more than is the expected cost effectiveness threshold for BACT 

of $30,000 per ton of VOC reduced. The estimated annualized cost to install and operate an 

add-on control device for VOC is more than $300,000 per ton of VOC reduced. In addition, 

redesign of the Fiber Lines would require significant loss in production for Hexcel. Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of VOC controls for the older lines. Thus, installation of the RTO 

technology on the older lines has been shown to be cost prohibitive. Therefore, existing 

controls, including good combustion practices, use of natural gas as fuel, incineration and flaring 

technology are determined to be VOC BACT for Fiber Lines 2-7, 8,10,11 and 12.

BACT Analysis for Ammonia Emissions

The stabilization process occurring in the oxidation ovens produce NH3 emissions. Exhaust gases 

containing oxidation process emissions from the ovens are captured in hoods at either ends of 

each oven or within the oven structure.
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Identify All Control Technologies

Hexcel has identified the following control technologies applicable for controlling NH3 emissions 

from the Fiber Lines, based on the review of U.S. ERA RBLC database and similar operations:

1. Good operating practices,
2. Leak Detection and Repair Program (LDAR), and
3. Wet scrubber

Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-l presents a summary of controls identified for the carbon fiber 

manufacturing facilities. The facility did not install NH3 control equipment. Table C-6 contains 

the results of additional searches for NH3 controls in the database, for similar combustion units 

fired with natural gas. The only sources identified with NH3 BACT requirements were associated 

with the operation of a SCR, or a combustion turbine. No specific control devices for NH3 were 

identified.

Ammonia emissions can be controlled by various control technologies including both add-on 

control devices and pollution prevention techniques. The wet packed tower scrubber can 

control ammonia emissions with control efficiencies up to 99%. Condensers can remove 

ammonia by converting gas to a liquid, with the condensate being returned to the process for 

reuse. Ammonia recycle, where ammonia is collected from the exhaust gas stream and 

subsequently returned to the process, is a common pollution prevention method. This process 

is most often used in the manufacture of fertilizers where quantities of ammonia are abundant 

and subsequently render the method feasible. Each identified control technology is discussed 

further below.

Good Operating Practices

Good operating practices limit ammonia emissions by ensuring that fugitive emissions are 

minimized. U.S. EPA acknowledged in the OAQPS manual, that, where the cost of add-on 

controls is not warranted, ammonia emissions may be limited by applying good management 

practices40.

LDAR

Leak Detection and Repair Programs (LDAR) are used in operations where liquid ammonia is 

contained in pipes. The program entails routine monitoring for leaks around piping connections 

and pumps using a handheld analyzer.

Wet Scrubber

The most common add-on control device used to control ammonia emissions is the wet 

scrubber which employs the method of absorption. Through absorption, gaseous material is 

collected through direct contact with a scrubbing liquid, which is usually water. The success of

“OAQPS Control Technology Center, Control and Pollution Prevention Options for Ammonia Emissions, EPA 456/R-95-002, Jennifer 

Phillips, April 1995. p. 2.

April 25, 2017



PMz.s BACT/BACM Analysis - Hexcel Corporation, West Valley City, UT 27

the scrubber is dependent on the solubility of a gas in the scrubbing liquor. Since ammonia is 

highly soluble in water, the wet scrubber is effective in controlling ammonia emissions. Control 

efficiencies up to 99% have been demonstrated in actual applications.

Venturi scrubbers are generally applied for controlling particulate matter and SOz. However, 

with the incorporation of a packed bed scrubber, NH3 may be efficiently controlled as well. 

Operation of this unit is described in detail in the PM2.5 BACT section.

The BACT analysis estimates scrubber/packed bed NH3 control efficiency at 98% based on 

vendor information41. Although there is a potential for particulate from Hexcel operations to 

clog a packed bed scrubber, the quote provided by Pollution Control Systems is for a 2-stage 

unit with a venturi scrubber upstream of a packed bed scrubber, for control of PM2 5, S02 and 

NH3 to 98%.

Disadvantages associated with the use of wet scrubbers include a possible water disposal 

problem, possibility of high pressure drop and horsepower requirements, and corrosion of the 

unit. The high pressure drop through these systems results in high energy use, and the relatively 

short gas-liquid contact time restricts their application to highly soluble gases.

Eliminate Technically Infeasible Options 

Leak Detection and Repair Program

The LDAR programs that are cited in the RBLC are associated with processes involving 
concentrated, aqueous ammonia containment where ammonia is emitted from fugitive 
components, not a stack. The ammonia associated with the Hexcel process is primarily emitted 
at the stack, is gaseous and dilute, and formed as a by-product of either the combustion process 
or the open surface treatment operations. A LDAR program would not be an effective control 
for either of these types of operations, and is not considered further.

Rank Technically Feasible Control Technologies

Based on the information provided in the previous section, control technologies applicable for 

control of VOC are the following, with most effective control first and least effective control last.

1. Wet scrubber
2. Good operating practices.

41 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able to achieve 98% 

removal efficiency was e-mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC).
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Evaluation of Most Effective Controls

Evaluate Emission Impacts from Potential Control Technologies

Attachment A presents for each Fiber Line the emissions associated with the existing process 

operation, and the emissions once each NH3 control technology under evaluation is applied. The 

supporting detailed emission calculations are provided in Attachment B, Table B-l.

Because the existing operations of the Fiber Lines includes good operational practices as part of 

the existing process, no further evaluation of emissions associated with these controls were 

evaluated beyond calculation of existing emissions from the facility. Emissions associated with 

implementation of a wet scrubber/packed bed technology were calculated assuming 98% based 

on vendor information42.

Cost/Benefit Analysis for Potential Control Technologies

Annualized costs associated with implementing a wet scrubber/packed bed on all Fiber Lines 

were calculated and are summarized in Attachment A for each of the Fiber Lines. Supporting 

cost calculations are provided in Attachment B, Table B-5.

Environmental Impact Analysis for Potential Control Technologies

Additional environmental impact associated with the use of wet scrubber/packed beds include 

water disposal requirements and potential packed bed replacement resulting in solid waste 

disposal. The high pressure drop through these systems results in high energy use, resulting in 

additional combustion emissions.

Select BACT for Ammonia

Based on the review of U.S. EPA RBLC database and other sources for operations somewhat 

similar to Hexcel's, other control technologies typically used for ammonia controls include: good 

operating practices, leak detection and repair programs, and use of wet scrubber technologies. 

Use of an LDAR program for ammonia at Hexcel has been shown to be technically inapplicable.

Installation of wet scrubber/packed bed technology would require redesign of the Fiber Lines. 

Redesign of the Fiber Lines would require significant loss in production for Hexcel. Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of NHj controls for the older lines. The estimated cost 

effectiveness of implementing a wet scrubber technology on all Fiber Lines is more than is the 

expected cost effectiveness threshold for BACT of $30,000 per ton of NH3 reduced. The 

estimated annualized cost to install and operate an add-on control device for ammonia is more 

than $500,000 per ton of NH3 reduced. In addition, redesign of the Fiber Lines would require 

significant loss in production for Hexcel, which has, conservatively, not been included in the

n The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able to achieve 98% 

removal efficiency was e-mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC).
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total costs associated with the installation of NH3 controls for the Fiber Lines. Therefore, the 

wet scrubber/packed bed technology has been determined to be cost prohibitive.

Existing controls, including good operating practices is determined to be ammonia BACT for all 

Fiber Lines. The RBLC database indicates that good management practices is a common control 

technology used in conjunction with similar types of processes. Thus, the RBLC search results 

support Hexcel's BACT determination.

BACT Analysis for Miscellaneous Operations Associated with the Fiber 

Lines

Hexcel's primary Fiber Line manufacturing operations require operation of associated 

operations which include: pilot plant operations, matrix operations, comfort heating and 

emergency generation equipment. The pilot plant is a research facility which is essentially a 

small Fiber Line. Matrix or Pre-Preg operations involve the finishing process of application of 

resins to the carbon fiber. Emissions associated with these operations primarily include 

ammonia, xylene, and combustion emissions from operation of the pilot plant, the matrix 

incinerators, the HVAC system and emergency generators.

The discussions provided for the Fiber Line operations also apply to the Pilot operations, as well 

as the Matrix incinerator operations, except for the inclusion of ammonia and VOC emissions 

from the Matrix process.

Annualized costs associated with implementing proposed control technologies on the Pilot and 

Matrix operations were calculated and are summarized in Attachment A for each of the Pilot 

and Matrix operations. Supporting cost calculations are provided in Attachment B.

Over the last few years Hexcel has updated the control technology associated with the Matrix, 

Tower 1 and Tower 3 incinerators. These upgrades included installation of a more efficient 

incinerator for Tower 1 and an RTO for Tower 3 in place of the previously existing incinerators, 

reducing incinerator and combustion related emissions. Hexcel is in the planning stages for 

replacing the Tower 4 incinerator as well.

BACT for the Pilot and Matrix operations is determined to be maintenance of Good Operation 

and Combustion Practices and operation of all incinerators and burners with natural gas fuel, 

consistent with the Fiber Line BACT determinations. Hexcel will continue to evaluate the 

functionality of existing control technologies on the Matrix operations and upgrade as 

appropriate.

BACT for the HVAC system is determined to be maintenance of Good Operation and Combustion 

Practices and operation of all burners with natural gas fuel.

BACT for the emergency generators will be the use of engines in compliance with NSPS Subparts 

Mil and JJJJ and NESHAP ZZZZ, a restriction on the number of hours the generators are allowed to 

operate annually, and use of low sulfur diesel fuel, propane or natural gas. These types of
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controls have been clearly established as BACT for these types of sources. There is no 

precedence established for implementing add-on controls such as baghouse, SCR, scrubber 

technology, or thermal oxidation technology on a small diesel engine that is used for emergency 

purposes. No further evaluation of these controls has been conducted.

A summary of emission rates associated with the HVAC and diesel generator sources is provided 

in Attachment A.
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Startup/Shutdown Emissions Controls for BACT Listed Equipment

On April 30, 2014 Hexcel submitted a response to a request from UDAQ for additional 

information related to the PM2.5 SIP RACT Request. In this request, Hexcel was asked to provide 

recommendations for startup and shutdown controls for the RACT listed equipment at the 

facility. In the response to the request, Hexcel provided a detailed evaluation of the start

up/shutdown emission controls for Hexcel's processes including Fiber Lines 2, 3, 4, 5-7, 8,10,11, 

12,13, and 14 and Matrix (pre-preg) operations which manufacture solvated resins and perform 

solvated resin impregnation. This analysis provided a description of the available controls, best 

operational practices, and Hexcel's procedures including those above and beyond the AO 

requirements to eliminate or prevent emissions during startup/shutdown.

Hexcel's standard operating procedure is to not start processing product until desired operating 

conditions have been achieved. Therefore, the startup sequence begins and runs to completion 

prior to the input or passing of PAN or pre-preg through the system. Similarly, shutdown of the 

system is conducted at a time which no product is running through the fiber lines or pre-preg 

processes. Therefore, during start-up and shutdown of the carbon fiber lines, process related 

emissions are not expected; only natural gas combustion related emissions are expected. These 

emissions have already been accounted as part of Hexcel's normal emissions and are permitted 

as a part of facility-wide natural gas consumption limits. Hexcel currently accounts for emissions 

during startup/shutdown of equipment and reports them to UDAQ in its annual emissions 

inventory.

Hexcel will refer to the April 30, 2014 letter submitted to UDAQ for the detailed description of 

startup/shutdown operations and best practices associated with the Hexcel West Valley City 

Facility.43 These identified operations satisfy startup/shutdown BACT conditions for the facility 

and apply to Fiber Lines 15 and 16 as well. A copy of this letter is provided in Attachment E for 

reference.

43 Letter to Ms. Camron Harry, UDAQ from Shannon Storrud, Hexcel Corporation, dated April 30, 2014, RE: PM2.5 
SIP RACT - Responses to Request for Additional Information.
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Recommended Emission Limits and Monitoring Requirements

Hexcel currently operates under Approval Order DAQE-AN113860028-16. Within this AO, 

Hexcel is bound to existing emission limits and monitoring requirements. A summary of the AO 

requirements is provided in Attachment F.

All Hexcel sources are listed in the Special Provision Section, Section II.A of the AO. This section 

details source type, manufacturer and rating where available for each Hexcel emission source. 

All sources have been discussed and evaluated in the previous BACT sections. PM2 5 BACT 

determinations have been made for each of the facility sources.

Emission limits and monitoring requirements for the facility as a whole, as well as for each 

identified source are listed in the Special Provision Section, Section II.B of the AO. All 

requirements have been established to ensure the Hexcel facility meets all applicable state and 

federal standards and requirements. In permitting this facility, BACT determinations have been 

made for the most recently permitted Fiber Lines (Fiber Lines 13,14,15 and 16).

In the previous sections of this BACT Analysis, it has been shown that no additional controls are 

required for this facility to meet the requirements of a PM2 5 BACT determination. Therefore, 

the emission limits and monitoring requirements established for the facility in its AO are 

sufficient to meet PM2 s BACT/ BACM requirements.

Hexcel's Efforts Above and Beyond - ISO 14001 Environmental Management 

System Procedures

Hexcel has implemented and maintains a rigorous system of training, inspections and reporting 

at the Facility as a part of ISO 14001 procedures that ensures compliance with the all applicable 

emission standards and limits.

Hexcel environmental staff ensure that all employees are properly trained to do the required 

monitoring to maintain compliance with the facility AO and other environmental requirements. 

The staff environmental engineer requires that at least one employee conduct daily inspections 

of all operations. During these inspections, the employee observes any opacity events, as well 

as other non-conforming environmental conditions, and reports them.

An Emission Control Record (ECR) system is maintained to complement the inspection 

procedures. The ECR system helps Hexcel to efficiently identify and respond to any deviations 

or excess emissions events. A thorough investigation is conducted for each identified concern 

or nonconformance to determine its viability or any impacts. Appropriate actions will be 

identified, taken, and documented on the ECR form to mitigate all concerns or impacts resulting 

from each nonconformance. The ECR itself is not an excess emission event. The ECR is simply 

an internal procedure to track all deviations. Once an ECR is initiated, the Environmental 

Engineer determines whether to notify UDAQ with an Unavoidable Breakdown report or not. 

Emission standards and limits, which are tracked at the Facility, are part of the ECR. The ECR 

system essentially is a Nonconformance and Corrective/Preventative Action Plan that is part of 

Hexcel's overall Environmental Management System Procedure.
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BACT Implementation Calendar

As a result of this PM2.5 BACT analysis, the Hexcel facility is not required to install additional 

controls or implement additional monitoring requirements on any existing or permitted facility 

sources. Therefore, there is no timeline required for implementation of specific BACT 

requirements.

Hexcel is committed to meeting all monitoring and reporting requirements established in its AO, 

and will continue to do so within the required schedule.

April 25, 2017
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Table A-l: PM2.S BACT Summary - Fiber Line 2

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 2

BACT Option Analysis

PM2.5 502 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas

Good

Combustion

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber

BACT option 4 Wet ESP

■ a i
■ 1 ■

■ m! « ir

Low NOx Burner
Existing 

Incineration/ Flares
Venturi Scrubber

BACT option 5

BACT option 6

Ultra Low NOx 

Burner with Flue 

Gas

Recirculation 

Selective 

Catalytic 

Reduction 

Selective Non- 

Catalytic 

Reduction

Thermal

Oxidization

f!§ H gj r;j.

H H H H H §1 M M i

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

____________________(ton/yr)
0.00 0.06 0.09 0.70 0.00

BACT option 1 NA1 0.06 0.09 0.70 NA1

BACT option 2 NA1 0.001 0.09 0.70 NA1

BACT option 3

BACT option 4 NA
10

BACT option

BACT option ‘■“a

0.046 0.70 NA1

0.018

NA1

NA1

i Si

aW.-i-iV |1| i ■

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost (S) NA $149,312.8 NA NA NA1

Emission Reduction (tons) 0.05568

Cost Effectiveness ($/ton) 2,681,695

Option 3 Cost/Benefit Analysis Summary

PM2.5 NOx VOC NH3

Annualized Cost ($)

Emission Reduction (tons)

NA1 $223,421.7

0.046

NA2 NA

Cost Effectiveness ($/ton) 4,906,671

Option 4 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA1 $228,442.9 $650,728

Emission Reduction (tons) MCsOMi 0.69

Cost Effectiveness ($/ton) ■ $ 3,135,590 $ 945,870

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Existing conditions



Table A-2: PM2.5 BACT Summary - Fiber Line 3

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 3

BACT Option Ailalysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

BACT option 3 Venturi Scrubber

Leak Detection 

and Repair 

Program

BACT option 4 Wet ESP

BACT option 51

Low NOx Burner

| Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Existing

Incineration/

Flares

Venturi Scrubber

BACT option 6|

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.46 0.18 1.48 0.42 0.40

BACT option 1 0.46 0.18 1.48 0.42 0.40

BACT option 2 0.00 0.00 1.48 0.42 NA1

BACT option 3 0.01
-------------- ------------ 1

NA1

mi 0.93 0.42 0.008

BACT option 4| wm 0.61 0.01

BACT option 5| NA1
::........ ................. 1

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) S 579,551 $191,928.5 NA2 NA2 NA1

Emission Reduction (tons) 0.46 0.17

Cost Effectiveness ($/ton) $ 1,269,013 $ 1,104,365

Option 3 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) $ 327,798 $607,849.2 NA2 $191,928.5

Emission Reduction (tons) 0.45 0.54 0.35

Cost Effectiveness ($/ton) s 725,087 $ 1,125,464 $ 543,652

Option 4 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness ($/ton)

NA1

m m m a m m 
i « ■*.■ $

$612,134.4

0.86

708,374

$1,711,998

0.41|

$ 4,130,9lJ7]

1 jj

S X X
W*iB. 

1 ■ ■*'» 
* 1

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1- Not technically feasible 

2 - Existing conditions



Table A-3: PM2.5 BACT Summary - Fiber Line 4

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 4

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing

Incineration/

Flares

BACT option 4 Wet ESP ■ ,SKK"
BACT option 5

BACT option 6

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal

Oxidization

Venturi Scrubber

Selective Catalytic 

Reduction

Selective Non-Catalytic 

Reduction

Hni ■ i
a ■ ■

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.43 0.12 0.99 0.39 0.35

BACT option 1 0.43 0.12 0.99 0.39 0.35

BACT option 2 0.00 0.002 0.99 0.39 NA1

BACT option 3 0.01 5 ■ ^
0.63 0.39 0.007

BACT option 4 K I A 1
i

m.- m a ■ m 0.42 A At
NA m»s m ■■ _____-Jin. _

BACT option 51 NA

BACT option 6f *. m mmm m
NA1

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) S 606,328 $190,670.1 NA2 NA2 NA1

Emission Reduction (tons) 0.42 0.11

Cost Effectiveness ($/ton) $ 1,439,571 $ 1,670,339

Option 3 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) $ 356,423 $503,713.2 NA2 $190,670.1

Emission Reduction (tons) 0.42 % 0.3S 0.35

Cost Effectiveness (S/ton) $ 854,870 $ 1,419,120 $ 548,921

Option 4 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA1 **
5

36 ■ $509,615.9 $1,531,056

Emission Reduction (tons) 1 1
.

0.57 0.38

Cost Effectiveness ($/ton) ■ » . $ 897,344 $ 4,018,770

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1- Not technically feasible 

2 - Existing conditions



Table A-4: PM2.5 BACT Summary - Fiber Line 5

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 5

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 6

Low NOx Burner

Ultra Low NOx Burner 

with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction

Selective Non-Cata lytic

Existing

Incineration/

Flares

Thermal

Oxidization

Venturi Scrubber

m m w 9?m » w m m m m

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.27 0.11 1.86 0.34 0.14

BACT option 1 0.27 0.11 1.86 0.34 0.14

BACT option 2 0.00 0.002 1.86 0.34 NA1

BACT option 3 

BACT option 4

BACT option 5

BACT option 6

0.34

0.01

... ■

1Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) $ 714,678 $244,784.0 NA2 NA2 NA1

Emission Reduction (tons) 0.27 0.11

Cost Effectiveness ($/ton) $ 2,663,747 $ 2,246,135

Option 3 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) $ 445,862 11 “g* .Ja/ H $827,188.4 NA2 $244,784.0

Emission Reduction (tons) 0 27 h ’ 111 ■ n * ifn °’93 0.13

Cost Effectiveness ($/ton)
$ 1,678,773 B6 . ’ . $ 887,259

$ 1,829,625

Option 4 Cost/Benefit Analysis Summary

PM2.5 S02

B3
NOx VOC NH3

m
if Hi i»Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness (S/ton)

NA $878,329.4

1.49

588,821

$1,846,550

0.33

5,594,141

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Existing conditions



Table A-5: PM2.5 BACT Summary - Fiber Line 6

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 6

BACT Option Arlalysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion

Practices

Good Combustion

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing

Incineration/

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Jl Ultra Low NOx Burner 

j “ with Flue Gas

Recirculation

1
* A. » ■ ■ ■ ■ft

■■

■

>

BACT option 5
■ ■ ■ ,**99*1*

Selective Catalytic 

Reduction

BACT option 6

m m w m m I ® m m m/ m
■ ■*■■■■■■■■ 

! ■ ■ if i ii ■
Selective Non- 

Catalytic Reduction m
::

■a2
Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.26 0.10 1.81 0.45 0.32

BACT option 1 0.26 0.10 1.81 0.45 0.32

BACT option 2 0.00 0.002 1.81 0.45 NA1

BACT option 3 0.01 0.91 0.45 0.006

BACT option 4 NA1 0.36
■.*.**■■* ■

BACT option 6

«**«■ ■ s;: a ^ ■ «
NA1

m .«»»»■*
Option 2 Cost/Benefit Analysis Summary

PM2.S S02 NOx VOC NH3

Annualized Cost ($) 652,082 $221,438.3 NA NA NA1

Emission Reduction (tons) 0.26 0.10

Cost Effectiveness ($/ton) $ 2,504,861 $ 2,244,155

Option 3 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness ($/ton)

392,022

0.26 0.91

$ 1,521,252 ;■ j - ' $1,403,031

NA $221,438.3

0.31

703,017

Option 4 Cost/Benefit Analysis Summary

PM2.S NOx VOC NH3

-----:Annualized Cost ($)

Emission Reduction (tons)

NA1 $1,322,453.3

1.45

$2,661,868

0.44 1
Cost Effectiveness ($/ton) 911,661 $ 6,074,486 Q

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Existing conditions



Table A-6: PM2.5 BACT Summary - Fiber Line 7

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 7

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion

Practices

Good Combustion Good Operating 

Practices Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas

Leak Detection

Natural Gas | and Repair 

Program

BACT option 3 Venturi Scrubber
M. m mj\ m m m

Low NOx Burner

Existing

Incineration/ 1 Venturi Scrubber 

Flares

Ultra Low NOx 

Burner with Flue Gas 

Recirculation

Selective Catalytic 

Reduction 

Selective Non- 

Catalytic Reduction

Thermal I

Oxidization |Q

■ * * ■ 
■ ■ ■ * I

iwa~i tTmm^Si
*■ ■ ■ m i * * « ■ I . IF ■ ■ II ■ «

Controlled Emissions Table (tpy):

PM2.5 502 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.38 0.19 3.08 0.99 0.22

BACT option 1 0.38 0.19 3.08 0.99 0.22

BACT option 2 0.00 0.00 3.08 0.99 NA1

BACT option 3 

BACT option 4

BACT option 5

BACT option 6
■ mm a.■i ■ m ptsfezi
■ »> 1 a *

i « ^1! ^«I ^il U 
■ ■*■*« 

immmm m m ■ 
m m. m m mm
IS ■•■■■! ■8 » a 58 «« ■

1.54

0.62

NA1

1

0.99

0.02
■.W.^aV

Option 2 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) $ 734,722 $250,366.8 $ $ - NA1

Emission Reduction (tons) 0.37 0.18

Cost Effectiveness ($/ton) $ 1,969,400 $ 1,357,133

Option 3 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) $ 495,772 ■■ ■ m m m m
$1,641,586.8 $ - $250,366.8

Emission Reduction (tons) 0.37 1.54 0.22

Cost Effectiveness ($/ton) $ 1,342,460

an 4 Cost/Benefit An:

$ 1,065,678 $ 1,141,555

Opti< alysis Summary

PM2.5 S02 NOx

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness ($/ton)

NA1 $1,691,481.0

2.46

686,292

VOC NH3

$3,565,071 jjgHB
0.981

$ 3,656,145 |

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Existing conditions



Table A-7: PM2.5 BACT Summary - Fiber Line 8

Site Name:

Component ID:

Hexcel Corporation Salt Lake City 

Operations

Quick Component Description:

Site Location: West Valley City, UT

Fiber Line 8

BACT Option Analysis

PM2.5 S02

BACT option 1

NOx

Good Combustion 

Practices

Natural Gas

Low NOx Burner

Ultra Low NOx 

Burner with Flue Gas 

Recirculation

voc

Good Combustion 

Practices

Natural Gas

Existing

Incineration/

Flares

NH3

Good Operating 

Practices

Leak Detection 

and Repair 

Program

Venturi Scrubber

Selective Catalytic 

Reduction

Controlled Emissions Table (tpy):

PM2.S S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.71 0.28 0.72 2.42 0.80

BACT option 1 0.71 0.28 0.72 2.42 0.80

BACT option 2 0.01 0.01 0.72 2.42 NA1

BACT option 3 0.01 0.36 2.42 0.016

Q APT /"\rxt1 i/"vn A\ NA1 n n nqdhc i option H NA

. _
0.03

BACT option 51 mm m m .

BACT option 6h

NA

NA1

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) $ 1,169,422 $1,084,979.8 NA2 NA2 NA1

Emission Reduction (tons) 0.70 0.28

Cost Effectiveness ($/ton) $ 1,662,054 $ 3,898,930

Option 3 Cost/Benefit Analysis Summary

PM2.S S02 NOx VOC NH3

Annualized Cost ($) $ 842,880 $1,381,159.4 NA2 $1,084,979.8

Emission Reduction (tons) 0.70 0.36 0.78

Cost Effectiveness (S/ton) S 1,210,176 $ 3,848,560 $ 1,387,751

Option 4 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA1 $1,431,870.8 $3,531,663

Emission Reduction (tons) 0.57 2.37

Cost Effectiveness ($/ton) $ 2,493,666 $ 1,491,039

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Existing conditions



Table A-8: PM2.5 BACT Summary - Fiber Line 10

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 10

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubberf Low NOx Burner

BACT option 4

BACT option S

Wet ESP

It! .■ ■ ■ ■ 
m m'm m m « I- ■ « M ■ ■

!■■■■■

Existing

Incineration/

Flares

Venturi Scrubber

• * ■ ■ ■ *

1 Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Selective Catalytic 

Reduction

Thermal

Oxidization

:
w. m m w w ts

m m m m $

BACT option 6p
Selective Non- 

Catalytic Reduction

Controlled Emissions Table (tpy):

PM2.S S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.80 0.32 0.81 2.63 0.90

BACT option 1 0.80 0.32 0.81 2.63 0.90

BACT option 2 0.01 0.01 0.81 2.63 NA1

BACT option 3 

BACT option 4

BACT option 5

BACT option 6

i ■. sa
■ *■■*■■■■■■ 

i. ■ ii ■ ■ ■ ■ ■ i
m. a m « r ’<», m m. m m.

0.40

0.16

NA1

NA1

2.63

O',

0 018

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) $ 1,169,426 $1,084,979.8 NA2 NA2 NA1

Emission Reduction (tons) 0.79 0.31

Cost Effectiveness (S/ton) $ 1,478,045 $ 3,467,263

Option 3 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) s 842,880
1 ■ ■ * ■ S 1
W W 81 V- $2,611,024.4 NA2 $1,084,979.8

Emission Reduction (tons) 0.78 0.40 0.88

Cost Effectiveness ($/ton) s 1,076,192
■ ■ ■T b $ 6,470,036 $ 1,234,107

%. m m m wa m i

Option 4 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) NA1 $2,661,735.8 $5,991,393

Emission Reduction (tons) ■ ■ a *. r 0.65
2.58]

Cost Effectiveness ($/ton) ■ *■■■■ $ 4,122,311 $ 2,325,286

1-

2-

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing con

Not technically feasible

Existing conditions

)J «



Table A-9: PM2.5 BACT Summary - Fiber Line 11

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 11

BACT Option Analysis

PM2.S S02 NOx VOC NHB

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion

Practices

Good Combustion

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber
■ ■ a mm a 
pi Low NOx Burner

Existing

Incineration/

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Selective Catalytic 11 i •

Thermal

Oxidization

Reduction

Selective Non-Catalytic 

Reduction llil ill
Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.98 0.39 0.99 8.06 1.10

BACT option 1 0.98 0.39 0.99 8.06 1.10

BACT option 2 0.01 0.01 0.99 8.06 NA1

BACT option 3 0.02 0.50 8.06 0.022

BACT option 4 NA1 Mail
i * Fw'

0.20 0.16 2m Jj

BACT option 5 -
nipTjr mm NA1 ... ■■i

BACT option 6

|
NA1

.....

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) $ 1,052,687 $942,301.9 NA2 NA2 NA1

Emission Reduction (tons) 0.97 0.38

Cost Effectiveness (S/ton) $ 1,084,572 $ 2,454,705
1

Option 3 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) $ 743,552 mmamsm $2,056,173.7 NA2 $942,301.9

Emission Reduction (tons) 0.96 ■ * '• H 0.50 1.08

Cost Effectiveness ($/ton) $ 773,891 4,153,361 $ 873,706

Option 4 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA1 $2,106,730.8 $2,446,441

Emission Reduction (tons) - 0.79 7.90
J

Cost Effectiveness ($/ton) * »y//f » * „ $ 2,659,677 $ 309,641
fid

________
< ■ ■ ■ mm m * ,,-rOl

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Existing conditions



Table A-10: PM2.5 BACT Summary - Fiber Line 12

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 12

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber

BACT option 4 Wet ESP

BACT option

BACT option

Low NOx Burner

Existing

Incineration/

Flares

Venturi Scrubber

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Selective Catalytic 

Reduction 

Selective Non- 

Catalytic Reduction

Thermal

Oxidization

■ /,****
'■ Pf 2

mmm-m iH-ii it ■ m ■ ■ '■
■
m m m m n u * ■ ■ ■ ■

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 
(tn/yr)

0.98 0.39 0.99 8.06 1.10

BACT option 1 0.98 0.39 0.99 8.06 1.10

BACT option 2 0.01 0.01 0.99 8.06 NA1

BACT option 3 

BACT option 4| 
BACT option s| 

BACT option e|

» ■ ■ ■ ■ IK

kiniat m m m 
i ■ ■ a ; ■ ■
■ ■■■■■■■■■as

■ ■ ■ ■ ■ ■ ■ a ■

0.50

0.20

NA1

NA1

8.06

0.16 l

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) $ 1,052,687 $942,301.9 NA2 NA2 NA1

Emission Reduction (tons) 0.97 0.38

Cost Effectiveness ($/ton) $ 1,083,790 $ 2,452,933

Option 3 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) $ 743,552 1 1 1 r ' '51 $2,056,173.7 NA2 $942,301.9

Emission Reduction (tons)
°-96 | ^ | Cft! ® 0-50

1.08

Cost Effectiveness ($/ton)
$ 773,332 BBQCwKi $ 4,150,363

$ 873,076

Option 4 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3
j

Annualized Cost ($) NA1 C " ’ ‘ ‘ Ifl $2,106,730.8 $2.446.441 M

S’
Emission Reduction (tons) 0.79 7.90

£ / ■ mm
Cost Effectiveness (S/ton) ' ■ ■ w ■ $ 2,657,757 $ 309,576

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1- Not technically feasible 

2 - Existing conditions



Table A-ll: PM2.5 BACT Summary - Fiber Line 13

Site Name: Hexcel Corporation Salt Lake City Operations West Valley City, UT

—

Component ID: Quick Component Description: Fiber Line 13

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3
Venturi

Scrubber
Low NOx Burner

Existing

Incineration/

Flares

Venturi Scrubber

BACT option 4 Wet ESP

BACT option 5

■ ■ ■ 1 * 
I ■ ■ • ■

m m/ ,v " - - .»

:

j Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal

Oxidization

Selective Catalytic 

Reduction

Selective Non-Catalytic 

Reduction

9' V

'

.M*s:

Option 2 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) NA2 $1,343,133.2 NA3 NA3 NA1

Emission Reduction (tons) 0.74

Cost Effectiveness ($/ton) $ 1,806,546

Option 3 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA2 'i&liiiMd NA3 NA3 $1,343,133.2

Emission Reduction (tons)
11 * fX; [

2.07

Cost Effectiveness ($/ton) n . n msm^m
■MRUHm ■ ■ ■ ■ X $ 649,585

Option 4 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) NA1 NA2 NA2
__

Emission Reduction (tons)

Cost Effectiveness (S/ton) |

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Not applicable - maximum control already applied

3 - Existing conditions



Table A-12: PM2.5 BACT Summary - Fiber Line 14

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID:

~

Quick Component Description: Fiber Line 14

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion Good Operating 

Practices Practices

BACT option 2 Venturi Scrubber

BACT option 3

BACT option 4

BACT option 5

Baghouse

Venturi

Scrubber

Wet ESP

m '■ '■ ’ ■ '■ ■ ■ s «' i

Natural Gas

Low NOx Burner

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Natural Gas

Leak Detection 

and Repair 

Program

Existing

Incineration/

Flares

Thermal

Oxidization

Venturi Scrubber

Selective Catalytic 

Reduction

BACT option 6P
| Selective Non-Catalytic 

Reduction ■ e « 5! a

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
6.04 0.76 18.48 4.10 2.12

BACT option 1 6.04 0.76 18.48 4.10 2.12

BACT option 2 6.04 0.02 18.48 4.10 NA1

BACT option 3

BACT option 4

BACT option 5

BACT option 6

NA2

s

NA3

NA2

NA1

NA1

4 10 0 042

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA2 $1,484,529.7 NA3 NA3 NA1

Emission Reduction (tons) 0.74

Cost Effectiveness ($/ton) $ 1,996,727

Option 3 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA2 NA3 NA3 $1,484,529.7

Emission Reduction (tons) 2.07

Cost Effectiveness (S/ton) $ 717,970

Option 4 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1- Not technically feasible

2 - Not applicable - maximum control already applied

3 - Existing conditions



Table A-13: PM2.5 BACT Summary - Fiber Line 15

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 15

BACT Option Analysis

PM2.5 502

BACT option 1

NOx

Good Combustion 

Practices

Natural Gas

Low NOx Burner

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

voc

Good Combustion 

Practices

Natural Gas

Existing

Incineration/

Flares

Thermal

Oxidization

NH3

Good Operating 

Practices

Leak Detection 

and Repair 

Program

Venturi Scrubber

Selective Catalytic 

Reduction

Selective Non-Catalytic j 

Reduction

Controlled Emissions Table (tpy):

PM2.5 502 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
6.56 0.82 20.05 4.44 2.30

BACT option 1 6.56 0.82 20.05 4.44 2.30

BACT option 2 6.56 0.02 20.05 4.44 NA'

BACT option 3 NA

BACT option 4

BACT option 5

NA

NA2

BACT option 6 L------------
NA1

w/z/m/m/mmsM/m
NA1

Option 2 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NH3

Annualized Cost ($) NA $2,180,930.4 NA NA NA

Emission Reduction (tons) 0.81

Cost Effectiveness ($/ton) $ 2,703,776

Option 3 Cost/Benefit Analysis Summary

PM2.5

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness ($/ton)

NA

502 NOx VOC NH3

NA1 NA

s A,44*®,-2.

$2,180,930.4

2.24

972,205

Option 4 Cost/Benefit Analysis Summary

PM2.5

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness ($/ton)

NA

502 NOx VOC NH3

NA NA

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1- Not technically feasible

2 - Not applicable - maximum control already applied

3 - Existing conditions



Table A-14: PM2.5 BACT Summary - Fiber Line 16

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 16

BACT Option Analysis

PM2.S S02 NOx VOC NH3

BACT option 1

Good

Combustion

Practices

Natural Gas

Good

Combustion

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

BACT option 3

BACT option 4

It* ■ ■ * ■ ■ 

§- ■ m m, m an 
■ ■■■.« B « »

m 'm, m m ■ * 
* ■ ■ ■ l *

Leak Detection 

and Repair 

Program

Existing

Incineration/ Flares
Venturi Scrubber

. „ „ i a k '- ^ rf-r

BACT option 5

BACT option 6

IBB'- « a a ■ a a
I ■ ■ ■ 1 " ■ I ■ 5 I
S » S S_S S.S 5_2? ss : 
l ■ ■ ■ ■ w ■ ll*

a ii a a ■ a a

Ultra Low NOx 

Burner with Flue 

Gas

ReMi«l^Pn

Thermal

Oxidization

■ ■ ■

s «i a a -

Catalytic

n*.J.
Selective Non- 

Catalytic 

Reduction

■ * a a ■ ti % m. ». m

w
Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
6.56 0.82 20.05 4.44 2.30

BACT option 1 6.56 0.82 20.05 4.44 2.30

BACT option 2 6.56 0.02 20.05 4.44 NA1

BACT option 3 NA2 m m mm m p
% m m m m m NA3 4.44 0.046

BACT option 4 NA

BACT option 5

BACT option 6f

■x ■■ ■ ■a i ■ ■ ;«
■ i -

imk i
M :>;:m » MR

mmmtm m,mm
w, m m. m. m w. m 

^ 12

Option 2 Cost/Benefit Analysis Summary

PM2.S 502 NOx VOC NH3

Annualized Cost {$) NA2 $2,180,930.4 NA3 NA3 NA1

Emission Reduction (tons) 0.81

Cost Effectiveness ($/ton) $ i.ioi.nc

Option 3 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA2 NA3 NA3 $2,180,930.4

Emission Reduction (tons)
n m m m

2.24

Cost Effectiveness ($/ton) $ 972,205

Option 4 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness (S/ton)

NA i if n m w s
W. 9. "M. ft Pt I:

AmA9A%

NA2 NA2

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1- Not technically feasible

2 - Not applicable - maximum control already applied

3 - Existing conditions



Table A-15: PM2.5 BACT Summary - Pilot Fiber Line

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Pilot Fiber Line

BACT Option Analysis

PM2.5 S02 NOx VOC NHS

BACT option 1

Good

Combustion

Practices

Natural Gas
Good Combustion

Practices

Good Combustion

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber 1 Low NOx Burner

Existing

Incineration/

Flares

Venturi Scrubber

BACT option 4 Wet ESP

BACT option 5

BACT option 6

ips1 1

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal

Oxidization

111*11

Selective Catalytic 

Reduction

Selective Non-Catalytic 

Reduction

j a ■ ■

» m # » ^ « 4, i h

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NHS

Existing Allowable Emissions 

(tn/yr)
0.01 0.00001 0.035 0.04 0.03

BACT option 1 0.01 0.00001 0.035 0.04 0.03

BACT option 2 0.00 0.000000 0.035 0.04 NA1

BACT option 3 

BACT option 4

BACT option 5

BACT option 6

e!
0.018

0.0071

NA1

NA1

0.04

0.001 ' « ■ Bi ■
■ fe ”> »
■ 8

■ ■ S * ■ 
■M* HI i* H

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NHS

Annualized Cost ($) $ 543,937 $170,213.4 NA2 NA2 NA1

Emission Reduction (tons) 0.01 0.00

Cost Effectiveness ($/ton) $ 106,088,303 $ 25,635,651,590

Option 3 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NHS

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness ($/ton)

304,135

0.01

V. w

mswmm i s ■
59,923,168

$19,721.7 NA2 $170,213.4

0.02 0.03

1 $ 1,116,358 $ 5,915,460

Option 4 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC NHS

Annualized Cost ($) NA1 : - j.. -. j $21,875.4 $418,836

Emission Reduction (tons)
Wm ■ Ha 0 03

0.04

Cost Effectiveness ($/ton) 1 liWi 773,921 $ 11,460,072

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 - Not technically feasible

2 - Existing conditions



Table A-16: PM2.5 BACT Summary - Matrix Operations

Site Name:
Hexcel Corporation Salt Lake City 

Operations
Site Location: West Valley City, UT

Component ID: Quick Component Description: Matrix Operations

BACT Option Analysis

PM2.5 502 NOx VOC NH3

BACT option 1

BACT option 2

BACT option 3

BACT option 4

BACT option 5

BACT option 6

Good Combustion 

Practices

Natural Gas

Low NOx Burner

Ultra Low NOx 

Burner with Flue Gas 

Recirculation

Selective Catalytic 

Reduction

Selective Non- 

Catalytic Reduction

Controlled Emissions Table (tpy):

PM2.5 502 NOx

Existing Allowable Emissions 

(tn/yr)

Option 2 Cost/Benefit Analysis Summary

PM2.5 S02 NOx VOC NH3

Annualized Cost ($) NA1 $300,603.0 NA3 NA3
jr ~ ■ 1

Emission Reduction (tons) 0.06
|

Cost Effectiveness (S/ton) $ 4,902,202

Option 3 Cost/Benefit Analysis Summary

PM2.5 SQ2 NOx VOC NH3

Annualized Cost ($) $ 306,401 NAJ NA3 P Li.j i:
Emission Reduction (tons) 0.78

p p :: ’: 1

Cost Effectiveness (S/ton) $ 394,481
1 ; ; ; ; . ;j

Option 4 Cost/Benefit Analysis Summary

PM2.5 502 NOx VOC

Annualized Cost ($)

Emission Reduction (tons)

Cost Effectiveness (S/ton)

NA NA2 NA2

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1- Not technically feasible

2 - Not applicable - maximum control already applied

3 - Existing conditions



Table A-17: PM2.5 BACT Summary - Emergency Generators

Site Name: Hexcel Corporation Salt Lake City Operations Site Location: West Valley City, UT

Component ID:
—

______________

Quick Component Description:
—

___________________

Emergency Generators

WbRBBBSBBM

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT Condition Annual Hours of 

Operation Restriction

Annual Hours of 

Operation Restriction

Annual Hours of Annual Hours of 

Operation Restriction Operation Restriction NA

BACT Condition
Restrictions and Use 

of Low Sulfur Fuel

Restrictions and Use 

of Low Sulfur Fuel

Restrictions and Use 

of Low Sulfur Fuel

Restrictions and Use 

of Low Sulfur Fuel NA

BACT Condition
Engines compliant 

with NSPS Mil and JJJJ 

and NESHAP ZZZZ

Engines compliant 

with NSPS llll and JJJJ 

and NESHAP ZZZZ

Engines compliant 

with NSPS llll and JJJJ 

and NESHAP ZZZZ

Engines compliant 

with NSPS llll and JJJJ 

and NESHAP ZZZZ

Controlled Emissions Table (tpy):

PM2.5 S02 NOx VOC NH3

Existing Allowable 

Emissions (tn/yr)
0.75 1.08 11.65 1.03 NA



Table A-18: PM2.5 BACT Summary - HVAC Systems

Site Name: Hexcel Corporation Salt Lake City Operations Site Location: West Valley City, UT

Component ID: Quick Component Description: HVAC Systems

.......... ..............._.... .......................................................

BACT Option Analysis

PM2.5 S02 NOx VOC NH3

BACT Condition
Burning of Natural 

Gas Fuel

Burning of Natural 

Gas Fuel

Burning of Natural 

Gas Fuel

Burning of Natural 

Gas Fuel NA

BACT Condition
Good Combustion

Practices

Good Combustion

Practices

Good Combustion

Practices

Good Combustion

Practices NA

Controlled Emissions Table (tpy):

PM2.5 502 NOx VOC NH3
Existing Allowable 

Emissions (tn/yr)
0.56 0.04 6.98 0.41 NA



Attachment B

Emission and Cost Calculations



Table B-la: Emission Reduction Calculations

Uncontrolled Emission Rate* Controlled Emission Rate

Fiberline

ID Building Source ID Source Code Source Description

Annual NOx

Emission Rate

Before Control 

(Ib/hrJ

PM10

Emission Rate

Before Control 

(Ib/hr)

PMJS

Emission Rate

Before Control 

(Ib/hr)

SOx Emission

Rate Before

Control

(Ib/hr)

NH3 Emission

Rate Before

Control

(Ib/hr)

CO Emission

Rate Before

Control

(Ib/hr)

VOC Emission

Rate Before

Control

(Ib/hr)

SCFM Ave 

(scfm)

PMio grain 

loading11 

(gr/scf)

Baghouse Venturi Scrubber

Low-NO*

Burner

Low-NO*

Burner

Ultra Low-NO,

Burner RTO

PMio

Controlled1

(Ib/hr)

Technically

feasible11?

(Y/N)

PM2 $

controlled*

(Ib/hr)

PM10

Controlled'

(Ib/hr)

PMj5

Controlled1

db/hr)

SO:h

Controlled

(Ib/hr)

NH,"

Controlled

(Ib/hr)

Technically

feasible1?

(T/N)

NO,1 Controlled 

(Ib/hr)

NO,k Controlled 

(Ib/hr)

VOC1

Controlled

(Ib/hr)

CO” Controlled 

(Ib/hr)

2 2344 200 2344 200 Ox Oven Vest

2 2344 202 2344 202 Ox Oven Hoods
- -

2 2344 203 2344 203 Incinerator 2 0792E-02 - 1 2971E-02 4 5853E-04 253 7 2 594E-04 Y 1 040E-02 4 158E-03 9171E-06

2 2344 204 2344 204 LTF Seal Ex Out
-

2 2344 205 2344 205 LIP Seal Ex Out

2 2344 206 2344 206 HTFSealEx In
-

2 2344 207 2344 207 HTF Seal Ex In
-

2 2344 208 2344 208 HTFSealEx Out
-

2 2344 209 2344 209 HMF Seal Ex In
~ 7 9909E-02 1 598E-03

2 2344 210 2344 210 HMF Seal Ex Out
- 7 9909E-02 1 598E-03

2 2344 211 2344 211 Surface Treat Ex
„

2 2344 212 2344 212 Sizing Dryer Ex - - ..
3 2344 301 2344 301 Ox Ov ffl In Vest 1.7944E-03 7 1825E-03 5 0704E-03 5 7973E-03 4 5877E-03 4 7223E-03 1115 3 0 001 3 591E-05 Y 5 070E-05 3.591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 302 2344 302 Ox Ov #1 OutVest 1 7944E-03 71825E-03 S 0704E-03 - 5 7973E-03 4 5877E-03 4 7223E-03 11153 0 001 3 591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 303 2344 303 Ox Ov #2 In Vest 1 7944E-03 7 1825E-03 5 0704E-03 - 5 7973E-03 4.5877E-03 4 7223E-03 11153 0 001 3 591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 304 2344 304 Ox Ov #2 OutVest 1 7944E-03 71825E-03 5 0704E-03 - 5 7973E-03 4 5877E-03 4.7223E-03 1115 3 0 001 3 591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 305 2344 305 Ox Ov #3 In Vest 17944E-03 7 1825E-03 5 0704E-03 - 5 7973E-03 4 5877E-03 4 7223E-03 1115 3 0 001 3 591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 306 2344 306 Ox Ov #3 OutVest 1 7944E-03 71825E 03 5 0704E-03 - 5 7973E-03 4.5877E-03 4 7223E-03 1115 3 0 001 3.591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 308 2344 308 Incinerator 2 4662E-01 7 2330E-02 3 7179E-02 3 9037E-02 2 097SE-05 2 3001E-03 1 8285E-02 1860 8 0 005 3 617E-04 Y 3 718E-04 3 617E-04 7 436E-04 7 807E-04 4 195E-07 Y 1 233E-01 4 932E-02 3 657E-04 2 300E-04

3 2344 309 2344 309 HTF/LTF Seal Ex 4 1674E-04 8 5503E-03 4 3949E-03 -- 1 1496E-02 3 9518E-03 9 5562E-03 1680 0 0 001 4 275E-05 Y 4 395E-05 4 275E-05 8 790E-05 2 299E-04 1 911E-04

3 2344 310 2344 310 HTF Seal Ex Out 4 6864E-03 9 8660E-05 1 0524E-02 1 0935E-02 1680.0 1 973E-06 N 2 343E-03 4 686E-03 2 187E-04 1 052E-03

3 2344 311 2344 311 Surface Treat Ex
~ 9 6281E-03

- 1 926E-04

3 2344 312 2344 312 Sizing Dryer Ex
- -

3 2344 313 2344 313 Ox Ov #1 In Hood 1 7944E-03 71825E 03 S 0704E-03 -- 5 7973E-03 4 5877E-03 4.7223E-03 676 9 0 001 3 591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 314 2344 314 Ox Ov #1 OutHood 1.7944E-03 71825E-03 S 0704E-03 5 7973E-03 4 5877E-03 4 7223E-03 676 9 0 001 3.591E-05 Y 5.070E-05 3.591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 315 2344 315 Ox Ov #2 In Hood 1 7944E-03 7 1825E-03 5 07O4E-03 -- 5 7973E-03 4.5877E-03 4 7223E-03 676 9 0 001 3 591E-05 Y 5 070E-05 3.591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9.445E-05 4 588E-04

3 2344 316 2344 316 Ox Ov #2 OutHood 1 7944E-03 71825E-03 5 0704E-03 - 5 7973E-03 4.5877E-03 4 7223E-03 676 9 0 001 3 591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 317 2344 317 Ox Ov #3 In Hood 1 7944E-03 7182SE-03 5 0704E-03 - 5 7973E-03 4.5877E-03 4 7223E-03 676 9 0 001 3 591E-05 Y 5 070E-05 3 591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 318 2344 318 Ox Ov #3 OutHood 17944E-03 71825E-03 5 0704E-03 - 5 7973E-03 4.5877E-03 4 7223E-03 676 9 0 001 3 591E-05 Y 5 070E-05 3.591E-05 1 014E-04 1 159E-04 N 1 794E-03 1 794E-03 9 445E-05 4 588E-04

3 2344 322 2344 322 Burner Box - Dragonmouth 6 4644E-02 5 6483E-03 2 9033E-03 1 4510E-03 1 0629E-03 1.7067E-03 1 1067E-03 347 3 0 002 2 824E-05 Y 2 903E-05 2.824E-05 5 807E-05 2 902E-05 2 126E-05 N 6 464E-02 6 464E-02 2 213E-05 1 707E-04

4 2436 400A 2436 400A Ox Oven #1 In A 1 0645E-03 3 7056E-03 2 6159E-03 - 5 5654E-03 2 3505E-03 3 3122E-03 632 0 0 001 1 853E-05 Y 2 616E-05 1 853E-05 5.232E-05 1 113E-04 N 1 064E-03 1 064E-03 6 624E-05 2 350E-04

4 2436 400B 2436 4008 Ox Oven #1 In 8 5 2412E-04 5 8572E-03 4 1348E-03 - 3 8904E-03 1 7939E-03 2 4855E-03 632 0 0 001 2 929E-05 Y 4 135E-05 2 929E-05 8 270E-05 7 781E-05 N 5 241E-Q4 5 241E-04 4 971E-05 1 794E-04

4 2436 401A 2436 401A Ox Oven #1 OutA 1 1401E-03 8 2131E-03 5 7979E-03 5 6735E-03 2 7503E-03 4 7765E-03 632 0 0 002 4 107E-05 Y 5 798E-05 4 107E-05 1 160E-04 1.135E-04 N 1 140E-03 1 140E-03 9 553E-05 2 750E-04

4 2436 4018 2436 4018 Ox Oven #1 OutB 1 2320E-03 5 6265E-03 3 9719E-03 5 1926E-03 2.8097E-03 4 0039E-03 632 0 0 001 2 813E-05 Y 3 972E-05 2 813E-05 7 944E-05 1 039E-04 N 1 232E-03 1 232E-03 8 008E-05 2 810E-04

4 2436 402A 2436402A Ox Oven #2 In.A 1 1793E-03 4 7204E-03 3 3323E-03 3 8100E-03 3 0151E-03 3 1035E-03 632 0 0 001 2 360E-05 Y 3 332E-05 2 360E-0S 6 665E-05 7 620E-0S N 1 179E-03 1 179E-03 6 207E-05 3 015E-04

4 2436 4028 24364028 Ox Oven #2 In 8 1 1793E-03 4 7204E-03 3 3323E-03 3 8100E-03 3 0151E-03 31035E-03 632 0 0 001 2 360E-05 Y 3 332E-05 2 360E-05 6 665E-05 7 620E-0S N 1 179E-03 1 179E-03 6 207E-05 3 015E-04

4 2436 403A 2436 403A Ox Oven #2 OutA 1 1793E-03 4 7204E-03 3 3323E-03 3 8100E-03 3 0151E-03 31035E-03 632 0 0 001 2 360E-05 Y 3 332E-05 2 360E-05 6 665E-05 7 620E-05 N 1 179E-03 1 179E-03 6 207E-05 3 015E-04

4 2436 4038 2436 4038 Ox Oven 82 OutB 1 1793E-03 4 7204E-03 3 3323E-03 3.8100E-03 3 0151E-03 31035E-03 632 0 0 001 2 360E-05 Y 3 332E-05 2 360E-05 6 665E-05 7 620E-05 N 1 179E-03 1 179E-03 6 207E-05 3 015E-04

4 2436 404A 2436 404A Ox Oven S3 In A 1 3616E-03 7 5377E-03 5 3211E-03 4 7117E-03 5 1548E-03 3 5392E-03 632 0 0 001 3 769E-05 Y 5 321E 05 3 769E-05 1064E04 9 423E-05 N 1 362E-03 1 362E-03 7 078E-05 5 155E-04

4 2436 4048 2436 4048 Ox Oven #3 In B 1.2374E-03 2 3634E-0B 16684E-03 3 1177E-03 3 6256E-03 2 9340E 03 632 0 0 000 1182E-05 Y 1 668E-05 1182E-05 3 337E-05 6 235E-05 N 1 237E-03 1 237E-03 5 868E-05 3 626E-04

4 2436 405A 2436405A Ox Oven S3 OutA 1 1793E-03 4 7204E-03 3 3323E-03 3 8100E-03 3 0151E-03 31035E-03 632 0 0 001 2 360E-05 Y 3 332E-05 2 360E-05 6 665E-05 7 620E-05 N 1 179E-03 1 179E-03 6 207E-05 3 015E-04

4 2436 4058 2436 4058 Ox Oven S3 OutB 1 1793E-03 4 7204E-03 3 3323E-03 3 8100E-03 3.01S1E-03 31035E-03 632 0 0 001 2.360E-05 Y 3 332E-05 2 360E-05 6 665E-05 7 620E-05 N 1179E-03 1179E-03 6 207E-05 3 015E-04

4 2436 406A 2436 406A Ox Oven 84 In A 1 1793E-03 4 7204E-03 3 3323E-03 3.8100E-03 3 01S1E-03 31035E-03 632 0 0 001 2 360E-05 Y 3 332E-05 2 360E-05 6 665E-05 7 620E-05 N 1 179E-03 1179E-03 6.207E-05 3 015E-04

4 2436 4068 2436 4068 Ox Oven 84 In 8 1 1793E-03 4 7204E-03 3 3323E-03 3 8100E-03 3.0151E-03 31035E-03 632 0 0 001 2 360E-05 Y 3 332E-05 2 360E-05 6 665E-05 7 620E-05 N 1 179E-03 1 179E-03 6 207E-05 3 015E-04

4 2436 407A 2436407A Ox Oven #4 OutA 1 7939E-03 2 9227E-03 2 0632E-03 11725E-03 3 7175E-03 2 3937E-03 632 0 0 001 1.461E-05 Y 2 063E-05 1 461E-05 4 126E-05 2 345E-05 N 1 794E-03 1 794E-03 4 787E-05 3 717E-04

4 2436 4078 2436 4078 Ox.Oven 84 OutB 1 0807E-03 1 5367E-03 1 0848E-03 1.1563E-03 1 9182E-03 1 3833E-03 632 0 0 000 7.684E-06 Y 1 085E-05 7 684E-06 2 170E-05 2 313E-05 N 1 081E-03 1 081E-03 2 767E-05 1 918E-04

4 2436 409 2436 409 LTF Incinerator 1 6208E-01 4 7536E-02 2 4434E-02 2 5640E-02 1 3785E-05 1 5116E-03 1 1405E-02 1748 7 0 003 2.377E-04 Y 2 443E-04 2 377E-04 4 887E-04 5 128E-04 2 757E-07 Y 8 104E-02 3 242E-02 2 281E-04 1 512E-04

4 2436 410 2436 410 LTF Seal Exhaust 2 5027E-04 1 6102E-02 8 2768E-03 1 0389E-03 61387E-04 2 4083E-03 1070 9 0 002 8 051E-05 Y 8 277E-05 8 051E-05 1 655E-04 2 078E-05 4 817E-05 6 139E-05

4 2436 411 2436411 LTF/HTF Seal Ex 2 7388E-04 5 6193E-03 2 8884E-03 7 5553E-03 2.5971E-03 6 2804E-03 3272 2 0 000 2 810E-05 Y 2 888E-05 2 810E-05 5 777E-05 1 511E-04 1 256E-04

4 2436 412 2436 412 HTF Seal Exhaust 1 2275E-02 6.3093E-03 4 2638E-03 1 1092E-02 778 4 0 002 6137E-05 Y 6 309E-05 6 137E-05 1 262E-04 8 528E-05 2 218E-04

4 2436 413 2436 413 HTF Seal Exhaust 3 0799E-03 6 4840E-05 6 9163E-03 7 1864E-03 1536 0 1 297E-06 N 1 540E-03 3 080E-03 1 437E-04 6 916E-04

4 2436 414 2436 414 Surface Treat Ex 3 1638E-03
- 6 328E-05

4 2436 415 2436 415 Surface Treat Ex
- 31638E-03 - - 6 328E-05

4 2436 416 2436 416 Sizing Dryer Ex
- - .. -

4 2436 417 2436 417
- -

4 2436 418 2436 418 -
4 2436 419 2436 419 -
4 2436 420 2436 420

4 2436 421 2436 421
-

4 2436 422 2436 422 Burner Box - Dragonmouth 4 2484E-02 3 7121E-03 1 9081E-03 9 5363E-04 6 9851E-04 1 1217E-03 7 2735E-04 347 3 0 001 1 856E-05 Y 1 908E-05 1 856E-05 3 816E-05 1 907E-05 1 397E-05 N 4 248E-02 4 248E-02 1 455E-05 1 122E-04

5 2436 501A 2436501A Ox Ov 81 In Vest - 31841E-03 2 2478E-03 2 5488E-03 ~ 3 7757E-03 817 9 0 000 1 592E-05 Y 2.248E-0S 1 592E-05 4 496E-05 5 098E-05 7 551E-05

5 2436 5018 2436 5018 Ox Ov #1 In.Hood - 3 5379E-04 2 497SE-04 2 8361E-04 - 4 1924E-04 1279 8 0 000 1 769E-06 Y 2 498E-06 1 769E-06 4 995E-06 5 672E-06 8 385E-06

5 2436 501C 2436 501C Ox Ov SI In Gas 3 0090E-02 2 2868E-03 1 6144E-03 1 8054E-04 2 5276E-02 1 6549E-03 357 0 0 001 1 143E-05 Y 1.614E-05 1 143E-05 3 229E-05 3 611E-06 Y 1 504E-02 6.018E-03 3.310E-05 2 528E-03

5 2436 502A 2436 502A Ox OvSl OutVest 2 5617E-03 1 8084E-03 - 2 0617E-03 3 7263E-03 11153 0 000 1281E-05 Y 1 808E-05 1 281E-05 3 617E-05 | 4123E-05 7 453E-0S

5 2436 5028 2436 5028 Ox Ov.81-2 Hood 4 9978E-04 3 5281E-04 - 3 7732E-04 8 0150E-04 1279 8 0 000 2 499E-06 Y 3 528E-06 2 499E-06 7 056E-06 7 546E-06 1 603E-05

5 2436 502C 2436 502C Ox Ov 81 Out Gas 3 0090E-02 2 2868E-03 1 6144E-03 1 8054E-04 2 5276E-02 1 6549E-03 357 0 0 001 1 143E-05 Y 1 614E-05 1 143E-05 3 229E-05 3 611E 06 Y 1 504E-02 6.018E-03 3 310E-05 2 528E-03

5 2436 S03A 2436 503A Ox Ov 82 In Vest 1 9394E-03 1 3691E-03 1 3366E-03 3 4970E-03 1115 3 0 000 9 697E-06 Y 1 369E-05 9 697E-06 2 738E-05 2 673E-05 6.994E-0S

5 2436 503C 2436 503C Ox Ov 82 In Gas 3 0090E-02 2 2868E-03 1.6144E-03 1 8054E-04 2 5276E-02 1 6549E-03 357 0 0 001 1 143E-05 Y 1 614E-0S 1 143E-05 3 229E-05 3 611E-06 Y 1 504E-02 6.018E-03 3 310E-05 2 528E-03

5 2436 504A 2436 504A Ox Ov 82 OutVest 1 9394E-03 1.3691E-03 1 3366E 03 3 4970E-03 1115 3 0 000 9 697E-06 Y 1 369E-05 9 697E-06 2 738E-05 2 673E-05 6 994E-05

5 2436 5048 2436 5048 Ox Ov 82-3 Hood 4 3904E-04 3 0993E-04 3 3663E-04 3 3786E-04 8 5575E-04 1279 8 0 000 2195E-06 Y 3 099E-06 2 195E-06 6 199E-06 6 733E-06 1 712E-05 3 379E-05

5 2436 504C 2436 504C Ox Ov 82 Out Gas 3 0090E-02 2 2868E-03 1 6144E-03 1 8054E-04 2 5276E-02 1 6549E-03 357 0 0 001 1143E-05 Y 1 614E-05 1 143E-05 3 229E-05 3 611E-06 Y 1 504E-02 6.018E-03 3 310E-05 2 528E-03

5 2436 SOSA 2436 505A Ox Ov S3 In Vest 2 0098E-03 1 4188E-03 1 6979E-03 3 0358E 03 4 2011E-03 1115 3 0 000 1 005E-Q5 Y 1419E-05 1 005E-05 2 838E-05 3 396E-05 8 402E-05 3 036E-04

5 2436 505C 2436 505C Ox Ov S3 In Gas 3 0090E-02 2 2868E 03 1 6144E-03 1 8054E-04 2 5276E 02 1 6549E 03 357 0 0 001 1 143E-05 Y 1 614E-05 1 143E-05 3 229E-05 3 611E-06 Y 1 504E-02 6 018E-03 3 310E-05 2 528E-03

5 2436 506A 2436 506A Ox Ov S3 OutVest 2 0769E-03 1 4662E-03 2 0469E-03 5 9693E-03 4 8817E-03 1115 3 0 000 1 038E-05 Y 1 466E-05 1 038E-05 2 932E-05 4 094E-05 9 763E-05 5 969E-04

5 2436 5068 24365068 Ox Ov 83-4 Hood 4 6141E-04 3 2573E-04 4 5500E-04 1 3268E-03 1 0851E-03 1279 8 0 000 2 307E-06 Y 3 257E-06 2 307E-06 6 515E-06 9 100E-06 2 170E-05 1 327E-04

5 2436 506C 2436 506C Ox Ov 83 Out Gas 3 0090E-02 2 2868E-03 1 6144E-03 1 8054E-04 2 5276E-02 1 6549E-03 357 0 0 001 1 143E-05 Y 1 614E-05 1 143E-05 3 229E-05 3 611E-06 Y 1 504E 02 6 018E-03 3 310E-05 2 528E-03
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5 2436 507A 2436507A Ok Ov #4 In Vest 2 0769E-03 1 4662E-03 2 0469E-03 5 9693E-03 4 8817E-03 1115 3 0 000 1 038E-05 Y 1 466E-05 1 038E-05 2 932E-05 4 094E-05 9 763E-05 5 969E-04
5 2436 507C 2436 507C Ok Ov #4 In Gas 3 0090E-02 2 2868E-03 1 6144E-03 1 8054E-04 2 5276E-02 1 6549E-03 357 0 0 001 1 143E-05 Y 1 614E-05 1 143E-05 3 229E-05 3 611E-06 Y 1 504F-02 6 018E-03 3 310E-05 2 528E-03
5 2436 S08A 2436 508A Ox Ov #4 OutVest -- 2 0769E-03 1 4662E-03 2 0469E-03 5 9693E-03 4 8817E-03 1115 3 0 000 1 038E-05 Y 1 466E-05 1 038E-05 2 932E-05 4 094E-05 9 763E-05 5 969E-04

5 2436 508B 2436 508B Ox Ov #4 OutHood 2 3124E-04 1 6324E-04 2 2689E-04 6 6339E-04 5 4132E-04 1279 8 0 000 1 1S6E-06 Y 1 632E-06 1 156E-06 3 265E06 4 538E-06 1 083E-05 6 634E-05

5 2436 508C 2436 508C Ox Ov #4 Out Gas 3 0090E-02 2 2868E-03 1 6144E-03 1 8054E04 2 5276E-02 1 6549E-03 357 0 0 001 1 143E-05 Y 1 614E-05 1 143E-05 3 229E-05 3 611E-06 Y 1 504E-02 6 018E-03 3 310E-05 2 528E-03

5 2436 509 2436 509 LTF Incinerator 1 4619E-01 4 2877E-02 2 2039E-02 2.3085E-02 1 2434E-05 1 3635E-03 8 5746E-03 1748 7 0 003 2 144E 04 Y 2 204E-04 2 144E-04 4 408E-04 4 617E-04 2 487E-07 Y 7 310E-02 2 924E-02 1 715E-04 1 363E-04

S 2436 510 2436 510 LTF Seal Exhaust 2 2574E-04 1 4524E-02 7 4656E-03 9 3705E-04 5 5371E-04 2 1722E-03 1070 9 0 002 7 262E-05 Y 7 466E-05 7 262E-05 1.493E-04 1 874E-05 Y 1 129E-04 4 515E-05 4 344E-05 5 537E-05

5 2436 511 2436 511 HTF Seal Exhaust 2 4704E-04 5 0686E-03 2 60S3E-03 6 8149E-03 2 3426E-03 5.6649E-03 1466 6 0.000 2 534E-05 Y 2 605E-05 2 534E-0S 5 211E-05 1 363E-04 Y 1 235E-04 4 941E-05 1133E-04 2 343E-04

5 2436 512 2436 512 HTF Seal Exhaust 2 1685E-03 1 1146E-03 2 6511E-04 5.4625E-04 9.5477E-03 1466 6 0 000 1 084E-05 Y 1 115E-05 1 084E-05 2 229E-05 5 302E-06 1 910E-04 5 463E-05
5 2436 513 2436 513 Surface Treat Ex

- 5 707SE-03 1 141E-04

5 2436 515 2436 515 Siting Dryer Ex - -
5 2436 517 2436 517 Hood Exhaust

-
5 2436 518 2436 518 -
5 2436 519 2436 519 -
5 2436 520 2436 520 - - -
5 2436 521 2436 521 - -
5 2436 522 2436 522 Dragonmouth 3 8321E-02 3 3483E-03 1 7211E-03 8 6017E-04 6 3005E-04 1 0117E-03 6 S607E-04 347 3 0 001 1 674E-05 Y 1 721E-05 1 674E-05 3 442E-05 1 720E-05 1 260E-05 Y 1 916E-02 7 664E-03 1 312E-05 1.012E-04

6 2479 601A 2479 601A Ox Ov #1 In A 4 8660E-0S 1 5865E-03 15056E-03 4 871SE-03 2 0459E-03 5 7828E-03 1039 9 0 000 7 932E-06 Y 1 506E-05 7 932E-06 3 011E-05 9 743E-05 Y 2 433E-05 9 732E-06 1 157E-04 2 046E-04

6 2479 601B 2479 601B Ox Ov fll In B 4 8660E-05 1 5865E-03 1 5056E-03 4 8715E-03 2 0459E-03 5 7828E-03 1039 9 0 000 7 932E-06 Y 1 506E-05 7 932E-06 3 011E-05 9 743E-05 Y 2 433E-05 9 732E-06 1 157E-04 2 046E-04

6 2479 601C 2479 601C Ox Ov #1 Gas 31010E-02 2 3568E-03 2 2366E-03 1 8606E-04
- 2 6049E-02 1 7056E-03 287 4 0 001 1178E-05 Y 2 237E 05 1 178E-05 4 473E-05 3 721E-06 Y 1 551E-02 6 202E-03 3 411E-05 2 605E-03

6 2479 602A 2479 602A Ox. Ov ffl Out A 4 8660E-05 1 58656-03 1 5056E-03 4 8715E-03 2 0459E-03 5 7828E-03 1039 9 0 000 7 932E-06 Y 1 506E-05 7 932E-06 3 011E-05 9 743E-05 Y 2 433E-05 9 732E-06 1 157E-04 2 046E-04

6 2479 602B 2479 602B Ox Ov #1 Out B 4 8660E-05 1 5865E-03 1 5056E-03 4 8715E 03 2 0459E-03 5 7828E-03 1039.9 0 000 7 932E-06 Y 1 506E-05 7 932E-06 3 011E-0S 9 743E-05 Y 2 433E-05 9 732E-06 1 157E04 2 046E-04

6 2479 602C 2479 602C Ox Ov HI Gas 31010E-02 2 3568E-03 2 2366E-03 1 8606E-04
~ 2.6049E-02 1 7056E-03 287 4 0 001 1 178E-05 Y 2 237E-05 1 178E-05 4 473E-05 3 721E-06 Y 1 551E-02 6 202E-03 3 411E-05 2 605E-03

6 2479 603A 2479 603A Ox Ov #2 In A 9 6623E-04 9 1695E-04 4 6769E-03 3 3619E-03 3 7169E-03 1039.9 0 000 4 831E-06 Y 9 170E-06 4 831E-06 1 834E-05 9 3S4E-05 7 434E-05 3 362E-04

6 2479 603B 2479 603B Ox Ov #2 In B 9 6623E-04 91695E-04 4 6769E-03 3 3619E-03 3 7169E 03 743 S 0 000 4 831E-06 Y 9 170E-06 4 S31E 06 1 834E-05 9.354E-05 7 434E-05 3 362E-04
6 2479 603C 2479 603C Ox Ov #2 Gas 3 1Q10E-02 2 3568E-03 2 2366E-03 1 8606E-04 2 6049E-02 1 7056E-03 287 4 0 001 1 178E-05 Y 2.237E-05 1 178E-05 4 473E-05 3 721E-06 Y 1 S51E-02 6 202E-03 3 411E-05 2 605E-03

6 2479 604A 2479 604A Ox Ov #2 Out A - 9 6623E-04 91695E-04 4 6769E-03 3 3619E-03 3 7169E-03 743 5 0 000 4 831E-06 Y 9170E-06 4 831E-06 1 834E-05 9 354E-05 7 434E-05 3 362E-04
6 2479 604B 2479 604B Ox Ov #2 Out B -- 9 6623E-04 91695E-04 4 6769E-03 3 3619E-03 3 7169E-03 743 5 0 000 4 831E-06 Y 9170E-06 4 831E-06 1 834E-05 9 354E-05 7 434E-05 3 362E-04

6 2479 604C 2479 604C Ox Ov #2 Gas 3 1010E-02 2 3568E-03 2 2366E-03 1 8606E-04 - 2 6049E-02 1 7056E-03 287 4 0 001 1178E-0S Y 2 237E-05 1 178E-05 4 473E-05 3 721E-06 Y 1 551E-02 6 202E-03 3 411E-05 2 605E-03

6 2479 605A 2479 605A Ox Ov #3 In A - 9 6623E-04 9 1695E-04 4 6769E-03 3 3619E-03 3 7169E-03 743 5 0 000 4 831E-06 Y 9170E 06 4 831E-06 1 834E-05 9 354E-05 7 434E-05 3 362E-04

6 2479 605B 2479 605B Ox Ov #3 In B 9 6623E-04 91695E-04 4 6769E-03 3 3619E-03 3 7169E-03 743 5 0 000 4 831E-06 Y 9.170E-06 4 831E-06 1 834E-05 9 3S4E-05 7 434E-05 3 362E-04

6 2479 605C 2479 605C Ox Ov 43 Gas 3 1010E-02 2 3568E-03 2 2366E-03 1 8606E-04 ~ 2.6049E-02 1 7056E-03 287 4 0 001 1 178E-05 Y 2 237E-05 1 178E-05 4 473E-05 3 721E-06 Y 1 551E-02 6 202E-03 3 411E-05 2 605E-03

6 2479 606A 2479 606A Ox Ov 43 Out A 1 0350E-03 9 8226E-04 2 2406E-03 2.8742E-03 3117SE-03 743 S 0 000 5175E-06 Y 9 823E-06 5 175E-06 1 96SE-05 4 481E-05 6 235E-05 2 874E-04

6 2479 606B 2479 606B Ox. Ov #3 Out B - 1.0350E-03 9 8226E-04 2 2406E-03 2 8742E-03 3.1175E-03 743 5 0 000 5 175E-06 Y 9 823E-06 5 175E-06 1 965E-05 4 481E-05 6 235E-05 2 874E-04

6 2479 606C 2479 606C Ox Ov #3 Gas 31010E-02 2 3568E-03 2 2366E-03 1 8606E-04
~ 2 6049E-02 1 7056E03 287 4 0 001 1 178E-05 Y 2 237E-05 1 178E-05 4 473E-05 3 721E-06 Y 1 551E-02 6 202E-03 3 411E-05 2 605E-03

6 2479 607A 2479 607A Ox Ov #4 In A 1 0350E-03 9 8226E-04 2 2406E-03 2 8742E-03 31175E-03 743 5 0 000 5 175E-06 Y 9 823E-06 5 175E-06 1 965E-05 4.481E-05 6 235E-05 2 874E-04

6 2479 607B 2479 607B Ox Ov #4 In B 1 0350E-03 9 8226E-04 2 2406E-03 2 8742E-03 31175E-03 743.5 0 000 5 175E-06 Y 9 823E-06 5.175E-06 1 965E-05 4 481E-05 6 235E-05 2 874E-04

6 2479 607C 2479 607C Ox Ov 44 Gas 3 1010E-02 2 3568E-03 2 2366E 03 1 8606E-04 2 6049E-02 1 7056E-03 287 4 0 001 1178E-05 Y 2 237E-05 1 178E-05 4 473E-05 3 721E-06 Y 1 551E-02 6 202E-03 3 411E-05 2 605E-03

6 2479 608A 2479 608A Ox Ov #4 Out A 1 0350E-03 9 8226E-04 2 2406E-03 2 8742E-03 31175E-03 743 5 0 000 5 175E-06 Y 9 823E-06 5 175E-06 1 965E-05 4 481E-05 6 23SE05 2 874E-04
6 2479 608B 2479 608B Ox Ov 44 Out B 1 0350E-03 9 8226E-04 *- 2 2406E-03 2 8742E-03 31175E-03 743 5 0 000 5 175E-06 Y 9 823E-06 5 175E-06 1 965E-05 4 481E-05 6 235E-05 2 874E-04
6 2479 608C 2479 608C Ox. Ov #4 Gas 31010E-02 2 3568E-03 2 2366E-03 1 8606E-04

- 2 6049E-02 1 7056E-03 287 4 0 001 1178E-05 Y 2.237E-05 1 178E-05 4 473E-05 3 721E-06 Y 1 551E-02 6 202E-03 3 4HE-05 2 605E-03
6 2479 609A 2479 609A LTF Seal In A

- 5 5241E-04 2 8394E-04 1 1170E-04 1 9464E-04 1 0915E-03 391.1 0 000 2 762E-06 Y 2 839E-06 2 762E-06 5 679E-06 2 234E-06 2 183E-05 1 946E-05

6 2479 609B 2479 609B LTF Seal In B - 5 5241E-04 2 8394E-04 1 1170E-04 1.9464E-04 1 0915E-03 3911 0 000 2 762E-06 Y 2 839E-06 2 762E-06 5 679E-06 2 234E-06 2 183E-05 1 946E-05

6 2479 610 2479 610 LTF Incinerator 13112E-01 3 8455E-02 1 9766E-02 2.0728E-02 1 1152E-05 1 2229E-03 8 6596E-03 983 4 0 005 1 923E-04 Y 1 977E-04 1 923E-04 3 953E-04 4 146E-04 2 230E-07 Y 6 556E-02 2 622E-02 1 732E-04 1 223E-04

6 2479 611A 2479611A LTF Seal Out A 1 1078E-04 2 2729E-03 1 1683E-03 -- 3 0560E-03 1 0505E-03 2 5403E-03 3911 0 001 1136E-05 Y 1168E-05 1 136E-05 2 337E-05 6 112E-05 Y 5 539E-0S 2 216E-05 5 081E-05 1051E04

6 2479 611B 2479 611B LTF Seal Out B 1.1078E-04 2 2729E-03 1 1683E-03 - 3 0560E-03 1 0505E-03 2 5403E-03 391 1 0 001 1136E-05 Y 1 168E-05 1 136E-05 2 337E-05 6 112E-05 Y 5 539E-05 2 216E-05 5 081E-05 1 0S1E-04

6 2479 612A 2479 612A HTF Seal In A 1 7184E-02 1 5015E-03 7 7178E-Q4 3 8573E-04 2 8254E-04 4 5370E-04 2 9420E-04 3911 0.000 7 507E-06 Y 7 718E-06 7 507E-06 1 544E-05 7 715E-06 5 651E-06 Y 8 592E-03 3 437E-03 5 884E-06 4 537E-05

6 2479 612B 2479 612B HTF Seal In B 1.7184E-02 1 5015E-03 7 7178E-04 3 8573E-04 2 8254E-04 4S370E-04 2 9420E-04 191 1 0 000 7 507E-06 Y 7 718E-06 7 507E-06 1 544E-05 7 715E-06 5 651E-06 Y 8 592E-03 3 437E-03 5 884E-06 4 537E-05

6 2479 613A 2479 613A HTF Seal Out A -- 4 9697E-04 2 5545E-04 - 1 8026E-04 1 0230E-03 3 8972E-03 391 1 0 000 2 485E-06 Y 2 555E-06 2 485E-06 5109E-06 3 605E-06 7 794E-05 1 023E-04

6 2479 613B 2479613B HTF Seal Out B
- 4 9697E-04 2 5545E-04 1 8026E-04 1 0230E-03 3 8972E-03 391 1 0 000 2 485E-06 Y 2 555E-06 2 485E-06 5109E-06 3 605E-06 7 794E-05 1 023E-04

6 2479 614 2479 614 Surface Treatment Hood
~ 5 1189E-03 - - 1 024E-04

6 2479 615 2479 615 Sizing Dryer - -
6 2479 616A 2479 616A Sizing Enclosure

-
6 2479 616B 2479 616B Sizing Enclosure

- - -
6 2479 617 2479 617 Sizing Mix Tank

6 2479 618 2479 618 Sizing Tank Vent
-

6 2479 619 2479 619 NH3HC03 Mix Tank

6 2479 620 2479 620 Spill Vent

7 2479 701A 2479 701A Ox Ov 41 In A 9 2124E-05 3 0036E-03 21203E-03 6 0006E 03 3.8734E-03 1 8686E-02 1599 8 0 000 1 502E-05 Y 2 120E-05 1 502E-05 4 241E-05 1 200E-04 Y 4 606E-05 1 842E-05 3 737E-04 3 873E-04

7 2479 701B 2479 701B Ox Ov 41 In B 9 2124E-05 3 0036E-03 21203E-03 6 0006E-03 3 8734E-03 1 8686E-02 1599 8 0 000 1 502E-05 Y 2 120E-05 1 502E-05 4 241E-05 1 200E 04 Y 4 606E-05 1 842E-05 3 737E-04 3 873E-04

7 2479 701C 2479 701C Ox Ov 41 Gas 4 8662E-02 3 6983E-03 2 6108E-03 2 9197E-04 4 0876E-02 2 6764E-03 287 4 0 002 1 849E-05 Y 2 611E-05 1 849E-05 5 222E-05 5 839E-06 Y 2 433E-02 9 732E-03 5 353E-05 4 088E-03

7 2479 702A 2479 702A Ox Ov 41 Out A 9 2124E-05 3 0036E-03 21203E-03 1 5410E-03 3 8734E-03 1 0986E-02 1599.8 0 000 1 502E-05 Y 2.120E-05 1 502E-05 4 241E-05 3.082E-05 Y 4 606E-05 1 842E-05 2 197E-04 3 873E-04

7 2479 702B 2479 702B Ox Ov 41 Out B 9 2124E-05 3 0036E-03 2 1203E-03 1 5410E-03 3 8734E-03 1 0986E-02 1599 8 0 000 1 502E-05 Y 2 120E-05 1 502E-05 4 241E-05 3 082E-05 Y 4 606E-05 1 842E-0S 2 197E-04 3 873E-04
7 2479 702C 2479 702C Ox Ov 41 Gas 4 8662E-02 3 6983E-03 2 6108E-03 2 9197E-04 4 0876E-02 2 6764E-03 287 4 0.002 1 849E-05 Y 2 611E-05 1 849E-0S 5 222E 05 5 839E-06 Y 2 433E-02 9 732E-03 5 353E-05 4 088E-03

7 2479 703A 2479 703A Ox Ov 42 In A - 1 8293E-03 1 2914E-03 - 1 4792E-03 6 3649E-03 1 0115E-02 1173 2 0000 9146E-06 Y 1.291E-05 9 146E-06 2 583E-05 2 958E-05 2 023E-04 6 365E-04

7 2479 703B 2479 703B Ox Ov 42 In B 1.8293E-03 1.2914E-03 1 4803E-03 6.3649E-03 1 0115E-02 1173 2 0 000 9146E-06 Y 1 291E-05 9 146E-06 2 583E-05 2 961E-05 2 023E-04 6 365E-04

7 2479 703C 2479 703C Ox Ov 42 Gas 4 8662E-02 3 6983E-03 2 6108E-03 2 9197E 04 4 0876E-02 2 6764E-03 287 4 0 002 1.849E-05 Y 2 611E-05 1 849E-05 5 222E-05 5 839E-06 Y 2 433E-02 9 732E-03 5.353E-05 4 088E-03

7 2479 704A 2479 704A Ox Ov 42 Out A 1 8293E-03 1 2914E-03 1 4174E-03 6 3649E-03 1 0720E-02 1173 2 0 000 9 146E-06 Y 1 291E-05 9146E-06 2 583E-05 2.835E-05 2.144E-04 6 365E-04

7 2479 704B 2479704B Ox Ov 42 Out B 1 8293E-03 1 2914E-03 1 4174E-03 6 3649E-03 1 0720E-02 1173 2 0 000 9 146E-06 Y 1.291E-05 9146E-06 2 583E-05 2.835E-0S 2 144E-04 6 365E-04

7 2479 704C 2479 704C Ox Ov 42 Gas 4 8662E-02 3 6983E-03 2 6108E-03 2 9197E-04 4 0876E02 2 6764E-03 287 4 0 002 1 849E-05 Y 2 611E-0S 1 849E-05 5 222E-05 5 839E-06 Y 2 433E-02 9 732E-03 5 353E-05 4 088E-03

7 2479 705A 2479 705A Ox Ov 43 In A 1 8293E-03 1 2914E-03 1 0301E-03 6 3649E-03 9 1475E-03 1139 4 0 000 9 146E-06 Y 1 291E-05 9 146E-06 2 583E-05 2 060E-05 1 829E-04 6 365E-04

7 2479 705B 2479 705B Ox Ov 43 In B 1 8293E-03 1 2914E-03 1 0301E-03 6 3649E-03 91475E-03 11394 0 000 9 146E-06 Y 1 291E-05 9 146E-06 2.583E-05 2 060E-05 1 829E-04 6 36SE04

7 2479 705C 2479 705C Ox Ov 43 Gas 4 8662E-02 3 6983E-03 2 6108E-03 2 9197E-04 4 0876E-02 2 6764E-03 287 4 0 002 1 849E-05 Y 2 611E-05 1 849E-05 5 222E-05 5 839E-06 Y 2 433E-02 9 732E-03 5 353E-05 4 088E-03

7 2479 706A 2479 706A Ox Ov 43 Out A 19S96E-03 13833E-03 1 0301E-Q3 5 4416E-03 91475E-03 1139 4 0 000 9 798E-06 Y 1 383E-05 9 798E-06 2 767E-05 2 060E-05 1 829E-04 5 442E-04

7 2479 7068 2479 706B Ox Ov 43 Out B 1 9596E-03 1 3833E-03 1 0301E-03 5 4416E-03 91475E-03 1139 4 0 000 9 798E-06 Y 1 383E-05 9 798E-06 2 767E-05 2 060E-05 1 829E-04 5 442E-04

7 2479 706C 2479 706C Ox Ov 43 Gas 4 8662E-02 3 6983E-03 2 6108E-03 2 9197E-04 4 0fi76E-02 2 6764E-03 287.4 0 002 1 849E-05 Y 2 611E-0S 1 849E-05 5 222E-05 5 839E-06 Y 2 433E-02 9 732E-03 5 353E-05 4 088E-03

7 2479 707A 2479 707A Ox Ov 44 In A 1 9596E-03 1 3833E-03 - 1 0301E-03 5 4416E-03 91475E-03 11153 0 000 9 798E-06 Y 1 383E-05 9 798E-06 2 767E-05 2 060E-05 1 829E-04 5 442E-04

7 2479 707B 2479 707B Ox Ov 44 In B -- 1 9596E-03 1 3833E-03 - 1 0301E-03 S4416E-03 91475E-03 11153 0 000 9 798E-06 Y 1 383E-05 9 798E-06 2 767E-05 2 060E-05 1 829E-04 5 442E-04

7 2479 707C 2479707C Ox Ov 44 Gas 4 8662E 02 3 6983E-03 2 6108E-03 2 9197E-04 4 0876E-02 2 6764E-03 287 4 0 002 1 849E-0S Y 2 611E-05 1 849E-05 5 222E-05 5 839E-06 Y 2 433E 02 9 732E-03 5 353E-05 4 0S8E-O3

7 2479 708A 2479 708A Ox Ov 44 Out A 1 9596E-03 13833E-03 -- 6 4277E-04 5 4416E-03 7 5751E-03 11153 0 000 9 798E-06 Y 1 383E-05 9 798E-06 2 767E-05 1 286E-OS 1 515E-04 5 442E-04



Uncontrolled Emission Rate' Controlled Emission Rate

Fiberline

ID Building Source ID Source Code Source Description

Annual NOx

Emission Rate

Before Control 

(lb/hr)

PMi„

Emission Rate

Before Control 

(lb/hr)

PM1S

Emission Rate

Before Control 

(lb/hr)

SOx Emission

Rate Before

Control

(lb/hr)

NH3 Emission

Rate Before

Control

(lb/hr)

CO Emission

Rate Before

Control

(lb/hr)

VOC Emission

Rate Before

Control

(lb/hr)

SCFM Ave

(scfm)

PMl0 grain 

loading11 

(gr/scf)

Baghouse Venturi Scrubber

Low-NO,,

Burner

Low-NO*

Burner

Ultra Low-NOx

Burner RTO

PMio

Controlled1

(lb/hr)

Technically

feasible11?

(Y/N)

controlled-

(Ib/hr)

PM10

Controlled'

(lb/hr)

PM2S

Controlled1

(lb/hr)

so,"

Controlled

(lb/hr)

NHjh

Controlled

(lb/hr)

Technically

feasible?

(Y/N)

NO*'Controlled 

(lb/hr)

NOxkControlled

(lb/hr)

VOC1

Controlled

(lb/hr)

COm Controlled 

(lb/hr)

7 2479 708B 2479 708B Ox Ov #4 Out B - 1 9596E-03 1 3833E-03 6 4277E-04 5 4416E-03 7S7S1E 03 1115 3 0 000 9 798E-06 Y 1 383E-05 9 798E-06 2 767E-05 1 286E-05 1 515E-04 5 442E-04

7 2479 708C 2479 708C Ox Ov #4 Gas 4 8662E-02 3 6983E-03 2 6108E-03 2 9197E-04 4 0876E-02 2 6764E 03 287 4 0 002 1 849E-05 Y 2 611E-0S 1 849E-05 5 222E-05 5 839E-06 Y 2 433E-02 9 732E-03 5 353E-05 4 088E-03

7 2479 709 2479 709 Tar Removal Furn -
7 2479 710 2479 710 LTF Seal In - 1 0458E-03 S 3757E-04 21147E-04 3 6849E-04 2 0665E-03 1955 5 0 000 5 229E-06 Y 5 376E-06 5 229E-06 1 075E-0S 4 229E-06 4 133E-05 3 685E-05

7 2479 711 2479 711 LTF Incinerator 2 4823E-01 7 2804E-02 2 9398E-02 3 9182E-02 2 1113E-05 2.3152E-03 1 3974E-02 1860 8 0 005 3 640E-04 Y 2 940E-04 3 640E-04 5 880E-04 7 836E-04 4 223E-07 Y 1 241E-01 4 965E-02 2.795E-04 2 315E-04

7 2479 712 2479 712 LTF Seal Out A 4 1947E-04 8 6063E-Q3 4 4237E-03 1 1572E-02 3.9777E-03 9 6188E-03 1222 2 0 001 4 303E-05 Y 4 424E-05 4 303E-05 8 847E-05 2 314E-04 Y 2 097E-04 8 389E-05 1 924E-04 3 978E-04

7 2479 713 2479 713 RTF Seal In 6 5067E-02 5 6853E-03 5 2932E-03 1 4606E-03 1 0698E-03 1.7179E-03 11140E-03 1885 6 oooo 2 843E-05 Y 5 293E-05 2 843E-05 1 059E-04 2 921E-05 2 140E-05 Y 3 253E-02 1 301E-02 2 228E-05 1 718E-04

7 2479 714 2479 714 RTF Seal Out.A 1 8818E03 9 6725E-04 - 1 8634E-04 3 8734E-03 7 9331E-03 1222 2 0 000 9 409E-06 Y 9 672E-06 9 409E-06 1 934E-0S 3 727E-06 1 587E-04 3 873E04

7 2479 715 2479 715 Surface Treat - 9 6911E-03 1 938E-04

7 2479 716 2479 716 Not Used - -
7 2479 717 2479 717 Sizing Dryer - -
7 2479 718 2479 718 Sizing Enclosure - -
7 2479 719 2479 719 MeCI Storage - -
7 2479 720 2479 720 TCA Storage

- ..
7 2479 721 2479 721 Solv Size Stor

- - -
8 2480 801 2480 801 Ox Ov #1 In PAN 1 0238E-02 3 0950E-02 2 5359E-02 6 9304E-03 1 3309E-02 8 6630E-03 4 4024E-02 5370 8 0 001 1 548E-04 Y 2 536E-04 1 548E-04 5 072E-04 1 386E-04 2 662E-04 Y 5 119E-03 2 048E-03 8 805E-04 8.663E-04

8 2480 802 2480 802 Ox Ov ffl Out.PAN 1 8113E-Q2 4 5599E-02 3.7014E-02 6 3003E-03 5 2923E-02 1 7641E-02 7 2926E-02 5370 8 0 001 2 280E-04 Y 3 701E-04 2 280E-04 7 403E-04 1 260E-04 1 058E-03 Y 9 057E-03 3 623E-03 1 459E-03 1.764E-03

8 2480 803 2480 803 Ox Ov #2 In PAN 1 3388E-02 1 98A6E-02 1 3703E-02 6 0641E-03 2 6776E-02 2 0949E-02 4 1661E-02 5370 8 0 000 9 923E-05 Y 1 370E-04 9 923E-05 2 741E-0A 1 213E-04 5 355E-04 Y 6 694E-03 2 678E-03 8 332E-04 2.095E-03

8 2480 804 2480 804 Ox Ov #2 Out PAN 1 1026E-02 2 3547E-02 1 5908E-02 5 4340E-03 3 6069E-02 2 1500E-02 5 5207E-02 5370 8 0 001 1.177E-04 Y 1 591E-04 1 177E-04 3 182E-04 1 087E-04 7 214E-04 Y 5 513E-03 2 205E-03 1.104E-03 2 150E-03

8 2480 805 2480 805 Ox Ov. #3 In PAN 9 4505E-03 1 4963E-02 8 5842E-03 5 8278E-03 9 2142E-03 1 7483E-02 4 4417E-02 5370 8 0.000 7 482E-05 Y 8 584E-05 7.482E-05 1 717E-04 1 166E-04 1 843E-04 Y 4 725E-03 1 890E-03 8.883E-04 1 748E-03

8 2480 806 2480 806 Ox Ov #3 Out PAN 9 4505E-03 1 7090E-02 1 1734E-02 5 4340E-03 8 2692E-03 1 7326E-02 4 1S82E-02 5370 8 0 000 8 545E-05 Y 1 173E-04 8 S45E-05 2 347E-04 1 087E-04 1 654E-04 Y 4 725E-03 1 890E-03 8 316E-04 1 733E-03

8 2480 807 2480 807 Ox Ov #4 In PAN 9 4505E-03 1 2443E-02 8 9780E-03 5 4340E-03 3 7802E-03 1929SE-02 3 6857E-02 5370 8 0 000 6 222E-05 Y 8 978E-05 6.222E-05 1 796E-04 1 087E-04 7 560E-0S Y 4 725E-03 1 890E-03 7 371E-04 1 929E-03

8 2480 808 2480 808 Ox Ov #4 Out A 9 4505E-03 1 4254E-02 9 5292E-03 5 6703E-03 5 S915E-03 1 4963E-02 2 9612E-02 5370 8 0 000 7.127E-05 Y 9 529E-05 7127E-05 1 906E-04 1 134E-04 1 118E-04 Y 4 725E-03 1.890E-03 5 922E-04 1 496E-03

8 2480 809 2480 809 Not Designated » - - -
8 2480 810 2480 810 LTF Seal In - - 1543 0

6 2480 811 2480 811 LTF Incinerator 41740E-04 2 6855E-02 1 0750E-02 5 7491E-03 1.7326E-03 1 0238E-03 4 0165E-03 1478 3 0 002 1 343E-04 Y 1075E-04 1 343E-04 2 150E-04 1 150E-04 3 465E-05 Y 2 087E-04 8 348E-05 8 033E-05 1 024E-04

8 2480 812 2480 812 LTF Seal Out 4 5677E-04 9 3717E-03 6 7729E-03 5 3553E-03 1 2601E-02 4 3315E-03 1 0474E-02 1543 0 0 001 4 686E-05 Y 6 773E-05 4 686E-05 1 355E-04 1 071E-04 2 520E-04 Y 2 284E-04 9 135E-05 2 095E-04 4 331E-04

8 2480 813 2480 813 RTF Seal In 7 0854E-02 6191QE-03 4 8716E-03 1 5904E-03 1 1650E-03 1 8707E-03 1 2131E-03 1491 1 0 000 3 095E-05 Y 4 872E-05 3 095E-05 9 743E-05 3 181E-05 2 330E-05 Y 3 543E-02 1 417E-02 2 426E-05 1 871E-04

8 2480 814 2480 814 RTF Seal Out 1.5751E-03 1 1656E-02 9 0567E-03 5 0403E-03 1 5751E-04 1.1026E-03 7 2995E-03 1543 0 0 001 5 828E-05 Y 9 057E-05 5 828E-05 1 811E-04 1 008E-04 3 150E-06 Y 7 875E-04 3150E-04 1.460E-04 1 103E-04

8 2480 815 2480 815 Surface Treat - 1 0553E-02 - 2 111E-04

8 2480 816 2480 816 Surface Treat Rinse
- ~ - - -

8 2480 817 2480 817 Sizmg Dryer 1 - - - - 1 6252E-01 3158 8 3 250E-03

8 2480 818 2480 818 Sizing Dryer 2 - - - - -
8 2480 819 2480 819 Bicarb Mix Room

- - -
8 2480 820 2480 820 Not Designated

- - -
8 2480 821 2480 821 Not Designated

- - - -
10 2481 10-01 2481 10-01 Ox Ov. #1 In PAN 1 1513E-02 3 4804E-02 2 8516E-02 7 7932E-03 1 4966E-02 9 7415E-03 4 9504E-02 5370 8 0 001 1 740E-04 Y 2 852E-04 1 740E-04 5 703E-04 1 559E-04 2 993E-04 Y 5 756E-03 2 303E-03 9 901E-04 9 741E-04

10 2481 10-02 2481 10-02 Ox Ov fll Out PAN 2 0369E-02 5 1276E-02 4 1623E-02 7 0847E-03 5 9512E-02 1 9837E-02 8 2005E-02 5370 8 0 001 2 564E-04 Y 4 162E-04 2.564E-04 8 325E-04 1 417E-04 1 190E-03 Y 1.018E-02 4.074E-03 1 640E-03 1 984E-03

10 2481 10-03 2481 10-03 Ox Ov #2 In PAN 1 5055E-02 2 2317E-02 1 5409E-02 6 8190E-03 3 011QE-02 2 3557E-02 4 6848E-02 5370 8 0 000 1116E-04 Y 1 541E-04 1 116E-04 3 082E-04 1 364E-04 6 022E-04 Y 7 528E-03 3 011E-03 9 370E-04 2 356E-03

10 2481 10-04 2481 10-04 Ox Ov #2 Out PAN 1 2398E-02 2 6479E-02 1 7889E-02 61106E-03 4.0560E-02 2.4177E-02 6 2080E-02 5370 8 0 001 1324E-04 Y 1 789E-04 1 324E-04 3.578E-04 1.222E-04 8 112E-04 Y 6 199E-03 2 480E-03 1.242E-03 2.418E-03

10 2481 10-05 2481 10-05 Ox Ov #3 In PAN 1 0627E-02 1 6826E-02 9 6529E-03 6 SS34E-03 1.0361E-02 1 9660E-02 4 9947E-02 5370 8 0 000 8 413E-05 Y 9.653E-05 8 413E-05 1 931E-04 1 311E-04 2 072E-04 Y 5 314E-03 2125E-03 9 989E-04 1 966E-03

10 2481 10-06 2481 10-06 Ox Ov #3 Out PAN 1 0627E-02 1 9217E-02 1 3195E-02 6 1106E-03 9 2987E-03 1 9483E-02 4 6759E-02 5370 8 oooo 9 609E-05 Y 1 320E-04 9 609E-05 2 639E-04 1 222E-04 1 860E-04 Y 5 314E-03 2 125E-03 ! 9 352E-04 1 948E-03

10 2481 10-07 2481 10-07 Ox Ov #4 In PAN 1 0627E-02 1 3992E-02 1 0096E-02 6 1106E03 4 2508E-03 2.1697E-02 4 1446E-02 5370 8 0 000 6 996E-05 Y 1 010E-04 6 996E-05 2 019E-04 1 222E-04 8 502E-05 Y 5 314E-03 2 125E-03 8 289E-04 2 170E-03

10 2481 10-08 2481 10-08 Ox Ov #4 Out A 1 0627E-02 1 6029E-02 1 0716E-02 6 3762E-03 6 2877E-03 1 6826E-02 3 3298E-02 5370 8 oooo 8 015E-05 Y 1 072E-04 8 015E-05 2 143E-04 1 27SE-04 1 258E-04 Y 5 314E-03 2 125E-03 6 660E-04 1 683E-03

10 2481 10-09 2481 10-09 Not Designated
- -

10 2481 10-10 248110-10 LTF Seal In
- 1543 0

10 2481 10-11 248110-11 LTF Incinerator 4 6936E-04 3 0199E-02 1 2089E-02 6 4648E-03 1 9483E-03 1 1513E-03 4 5165E-03 1478 3 0 002 1 510E-04 Y 1 209E-04 1.510E-04 2 418E-04 1 293E-04 3 897E-0S Y 2 347E-04 9.387E-05 9 033E-05 1 1S1E-04

10 2481 10-12 2481 10-12 LTF Seal Out 51364E-04 1 0539E-02 7 6161E-03 6 0220E-03 1 4169E-02 4 8707E-03 1 1778E-02 1543 0 0 001 5 269E-05 Y 7 616E-05 5 269E-05 1 523E-04 1 204E-04 2.834E-04 Y 2 568E-04 1 027E-04 2.356E-04 4.871E-04

10 2481 10-13 2481 10-13 RTF Seal In 7 9675E-02 6 9617E-03 5 4781E-03 1 7885E-03 1 3100E-03 2 1036E-03 1 3641E-03 1491 1 0 001 3 481E-05 Y 5 478E-05 3 481E-05 1 096E-04 3 577E-0S 2 620E-0S Y 3 984E-02 1 594E-02 2 728E-05 2 104E-04

10 2481 10-14 2481 10-14 RTF Seal Out 1 7712E-03 1.3107E-02 1 0184E-02 5 6678E-03 1 7712E-04 1 2398E-03 8 2083E-03 1543 0 0 001 6 553E-05 Y 1.018E-04 6 553E-05 2 037E-04 1 134E-04 3 542E-06 Y 8 856E-04 3 542E-04 1 642E-04 1 240E-04

10 2481 10-15 248110-15 Surface Treat
- 1 1867E-02 2 373E-04

10 2481 10-16 248110-16 Surface Treat Rinse
-

10 2481 10-17 2481 10-17 Sizing Dryer 1
- 1 6252E-01 3158 8 3 250E-03

10 2481 10-18 2481 10-18 Sizing Dryer 2
-

10 2481 10-19 2481 10-19 Bicarb Mix Room
- -

10 2481 10-20 2481 10-20 Not Designated - - - - -
10 2481 10-21 2481 10-21 Not Designated

- - -
11 2482 11-01 2482 11-01 Ox Ov #1 In PAN 1 4123E-02 4 2695E-02 3 4982E-02 9 5603E-03 1 8360E-02 1 19S0E-02 1 9872E-01 3989 7 0 001 2 135E-04 Y 3 498E-04 2 135E-04 6 996E-04 1 912E-04 3 672E-04 Y 7 062E-03 2.825E-03 3 974E-03 1 195E-03

11 2482 11-02 2482 11-02 Ox Ov #1 Out PAN 2 4987E-02 6 2902E-02 51061E-02 8 6912E-03 7 3006E-02 2 4335E 02 2 3859E-01 3989 7 0 002 3 145E-04 Y 5 106E-04 3145E-04 1 021E-03 1 738E-04 1 460E 03 Y 1 249E-02 4 997E-03 4 772E-03 2 434E-03

11 2482 11-03 2482 11-03 Ox Ov #2 In PAN 1 8469E-02 2 7377E-02 1 8903E-02 8 3652E-03 3 6937E-02 2 8898E-02 1 9546E-Q1 3989 7 0 001 1 369E-04 Y 1 890E-04 1 369E-04 3 781E-04 1 673E-04 7 387E-04 Y 9 234E-03 3 694E-03 3 909E-03 2 890E 03

11 2482 11-04 2482 11-04 Ox Ov #2 Out PAN 1 5210E-02 3 2483E-02 2 1945E-02 7 4961E-03 4 9757E-02 2 9659E-02 2 1415E-01 3989 7 0 001 1 624E-04 Y 2 195E-04 1 624E-04 4 389E-04 1 499E-04 9 951E-04 Y 7 605E-03 3 042E-03 4 283E-03 2 966E-03

11 2482 11-05 2482 11-05 Ox Ov #3 In PAN 1 3037E-02 2.0642E-02 1 1842E-02 8 0393E-03 1.2711E-02 2 4118E-02 1 9926E-01 3989 7 0 001 1 032E-04 Y 1 184E-04 1 032E-04 2 368E-04 1 608E-04 2 542E-04 Y 6 518E-03 2 607E-03 3 985E-03 2 412E-03

11 2482 11-06 2482 11-06 Ox Ov #3 Out PAN 1 3037E-02 2 3575E-02 1 6187E-02 7 4961E-03 1 1407E-02 2 3901E-02 1 9535E-01 3989 7 0 001 1 179E-04 Y 1 619E-04 1 179E-04 3 237E-04 1 499E-04 2 281E-04 Y 6 518E-03 2 607E-03 3 907E-03 2 390E-03

11 2482 11-07 2482 11-07 Ox Ov. 44 In PAN 1 3037E-02 1.7165E-02 1 2385E-02 7 4961E-03 5 2147E-03 2 6617E-02 1 8883E-01 3989 7 0 001 8 583E-05 Y 1 238E-04 8 583E-05 2 477E-04 1 499E-04 1 043E-04 Y 6 518E-03 2 607E-03 3 777E-03 2 662E-03

11 2482 11-08 2482 11-08 Ox Ov #4 Out A 1 3037E-02 1 9664E-02 1 3145E-02 7 8220E-03 7 7134E-03 2 0642E-02 1 7884E-01 3989 7 0 001 9 832E-05 Y 1 315E-04 9 832E-05 2 629E-04 1 564E-04 1 543E-04 Y 6 518E-03 2 607E-03 3 577E-03 2 064E-03

11 2482 11-09 2482 11-09 Not Designated
- -

11 2482 11-10 2482 11-10 LTF Seal In
- - 2906 4

11 2482 11-11 2482 11-11 LTF Incinerator 5 7579E-04 3 7Q46E-02 1 4830E-02 7 9307E-03 2.3901E-03 1 4123E-03 5 5406E-03 1478 3 0 003 1 852E-04 Y 1 483E-04 1 852E-04 2 966E-04 1 586E-04 4.780E 05 Y 2 879E-04 1.152E-04 1 108E-04 1 412E-04

11 2482 11-12 2482 11-12 LTF Seal Out 6 3011E-04 1 2928E-02 9 3430E-03 7 3875E-03 1 7382E-02 5 9752E-03 1 4449E-02 2906 4 0 001 6 464E-05 Y 9.343E-05 6 464E-05 1.869E-04 1 477E-04 3 476E-04 Y 3 151E-04 1 260E-04 2 890E-04 5 975E-04

11 2482 11-13 2482 11-13 RTF Seal In 9 7742E-02 8 5403E-03 6 7202E-03 21940E-03 1.6070E-03 2 S806E-03 1 6734E-03 2185 5 oooo 4 270E-05 Y 6 720E-05 4 270E-05 1 344E-04 4 388E-05 3 214E-05 Y 4 887E-02 1 955E-02 3 347E-05 2 581E-04

11 2482 11-14 2482 11-14 RTF Seal Out 2 1728E-03 1 6079E-02 1 2494E-02 6 9529E-03 2 1728E-04 15210E-03 1 0069E-02 2893 1 0 001 8 039E-05 Y 1 249E-04 8 039E-05 2 499E-04 1 391E-04 4 346E-06 Y 1 086E-03 4 346E-04 2 014E-04 1 521E-04

11 2482 11-15 2482 11-15 Surface Treat
.. 1 4558E-02

.. 2 912E-04

11 2482 11-16 2482 11-16 Surface Treat Rinse
..

11 2482 11-17 2482 11-17 Sizing Dryer 1 1 9973E-01 3390 8 3 995E-03

11 2482 11-18 2482 11-18 Sizing Dryer 2
- - -

11 2482 11-19 2482 11-19 Bicarb Mix Room

11 2482 i 11-20 2482 11-20 Not Designated
-

11 2482 11-21 2482 11-21 Not Designated
- -

12 2483 12-01 2483 12-01 Ox Ov #1 In PAN 14133E-02 4 2726E 02 3 50076-02 9 5672E-03 1 8373E-02 1 19S9E-02 1 9876E-01 3989 7 0 001 2 136E-04 Y 3.501E-04 2 136E-04 7 001E-04 1913E-04 3 675E-04 Y 7 067E-03 2.827E-03 3 975E-03 1 196E-03

12 2483 12-02 2483 12-02 Ox Ov 41 Out PAN 2 5005E-02 6 2948E-02 5 1097E-02 8 6974E-03 7 3058E-02 2 4353E-02 2 3866E-01 3989 7 0 002 3147E-04 Y 5 110E-04 3147E-04 1 022E-03 1 739E-04 1 461E-03 Y 1 250E-02 5 Q01E-03 4 773E-03 2 435E-03
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12 2483 12-03 2483 12-03 Ox Ov #2 In PAN 1 8482E-02 2 7397E-02 1 8917E-02 8 3713E-03 3 6964E-02 2.8919E-02 1 95S0E-01 3989 7 0 001 1 370E-04 Y 1 892E-04 1 370E-04 3 783E-04 1 674E-04 7 393E-04 Y 9 241E-03 3 696E-03 3 910E-03 2 892E-03

12 2483 12-04 2483 12-04 Ox Ov #2 Out. PAN 1 5221E-02 3 2507E-02 21961E-02 7 5015E-03 4 9793E-02 2.9680E-02 2 1420E-01 3989 7 0 001 1 625E-04 Y 2 196E-04 1 625E-04 4 392E-04 1 500E-04 9 959E-04 Y 7 610E-03 3 044E-03 4 284E-03 2 968E-03

12 2483 12-05 2483 12-05 Ox Ov #3 In PAN 1 3046E-02 2 0656E-02 1 1850E-02 8 0451E-03 1 2720E-02 2 4135E-02 1 9931E-01 3989 7 0 001 1 033E-04 Y 1 185E-04 1 033E-04 2 370E-04 1 609E-04 2 544E-04 Y 6 523E-03 2 609E-03 3 986E-03 2 414E-03

12 2483 12-06 2483 12-06 Ox Ov #3 Out PAN 1 3046E-02 2 3592E-02 1 6199E-02 7 5015E-03 1 1415E-02 2 3918E-02 1 9539E-01 3989 7 0 001 1 180E-04 Y 1 620E-04 1 180E-04 3 240E-04 1 500E-04 2 283E-04 Y 6 523E-03 2 609E-03 3 908E-03 2 392E-03

12 2483 12-07 2483 12-07 Ox Ov #4 In PAN 1 3046E-02 1.7177E-02 1 2394E-02 7 5015E-03 5 2185E-03 2 6636E-02 1 8887E-01 3989 7 0 001 8 589E-05 Y 1 239E-04 8 589E-05 2 479E-04 1 500E-04 1 044E-04 Y 6 523E-03 2 609E-03 3 777E-03 2 664E-03

12 2483 12-08 2483 12-08 Ox Ov #4 Out A 1 3046E-02 1 9678E-02 1315SE-02 7 8277E-03 7 7190E-03 2 0656E-02 1 7887E-01 3989 7 0 001 9 839E-05 Y 1 315E-04 9 839E-05 2 631E-04 1 566E-04 1 544E-04 Y 6 523E-03 2 609E-03 3 577E-03 2 066E-03

112 2483 12-09 2483 12-09 Not Designated -
12 2483 12-10 2483 12-10 LTF Seal In

- 2906 4

12 2483 12-11 2483 12-11 LTF Incinerator 5 7621E-04 3 7073E-02 1 4841E-02 7 9364E-03 2 3918E-03 1 4133E-03 5 5446E-03 1478 3 0 003 1 854E-04 Y 1 484E-04 1 854E-04 2 968E-04 1 587E-04 4 784E-05 Y 2 8S1E 04 1 152E-04 1.109E-04 1413E-04

12 2483 12-12 2483 12-12 LTF Seal Out 6 3056E-04 1 2937E-02 9 3497E-03 7 3928E 03 1.7395E-02 5 9795E-03 1 4459E-02 2906 4 0 001 6 469E-05 Y 9 350E-05 6 469E-05 1 870E-04 1 479E-04 3 479E-04 Y 3 153E-Q4 1 261E04 2 892E-04 S 979E-04

12 2483 12-13 2483 12-13 HTF Seal In 9 7812E-02 8 5465E-03 6 7251E-03 2 1956E-03 16082E-03 2 5824E-03 1 6746E-03 2185 5 0 000 4 273E-05 Y 6 725E 05 4 273E-05 1 345E-Q4 4 391E-05 3 216E-05 Y 4 891E 02 1 956E-02 3 349E-05 2 S82E-04

12 2483 12-14 2483 12-14 HTF Seal Out 2 1744E-03 1 6090E-02 1 2503E-02 6 9580E-03 2 1744E-04 1 5221E-03 1 0077E-02 2893 1 0 001 8 045E-05 Y 1 250E-04 8 045E-05 2 5O1E-04 1392E-04 4 349E-06 Y 1 087E-03 4 349E-04 2 015E-04 1 522E-04

12 2483 12-15 248312-15 Surface Treat - 1 4568E-02 2 914E-04

12 2483 12-16 248312-16 Surface Treat Rinse

12 2483 12-17 2483 12-17 Sizing Dryer 1
- - - - 1 9973E-01 3390 8 3 995E-03

12 2483 12-18 2483 12-18 Sizing Dryer 2 ~ ~ ..
12 2483 12-19 2483 12-19 Bicarb Mix Room

- ..
12 2483 12-20 2483 12-20 Not Designated

-
12 2483 12-21 2483 12-21 Not Designated

-
13 2484 13-01 2484 13-01 Ox Ov fll Zn 1 St 2 1 0347E-01 1 4103E-02 1 4103E-02 1 2757E-02 8 6463E 04 6 9950E-03 4 7696E-03 2455 2 0 001 7 052E-05 Y 1 410E-04 7 052E-05 2 821E-04 2 551E-04 N 1 035E-01 1035E-01 6 995E-04

13 2484 13-02 2484 13-02 Ox Ov »2 Zn 1 & 2 1 1268E-01 1 7860E-02 1 7860E-02 1 6300E 02 1 2402E-03 9 8511E-03 9 2132E-03 3989 7 0 001 8 930E-05 Y 1 786E 04 8 930E-05 3 572E-04 3 260E-04 N 1.127E-01 1127E-01 9 851E-04

13 2484 13-03 2484 13-03 Ox Ov #3 Zn 1 8< 2 1 0064E-01 5 8185E-03 5 8185E-03 5 3862E03 2 6577E-04 3 4018E-03 1 0737E-03 3989 7 0 000 2 909E-05 Y 5 819E 05 2 909E-05 1 164E-04 1 077E-04 N 1 006E-01 1 006E-01 3 402E-04

13 2484 13-04 2484 13-04 Ox Ov #4 Zn 1 St 2 9 7093E-02 5 4642E-03 5 4642E-03 4 3940E-03 2 8632E-04 3 3735E+00 1 4139E-03 3989 7 0 000 2 732E-05 Y 5 464E-05 2 732E-05 1 093E-04 8 788E-05 N 9 709E-02 9 709E-02 3 373E-01

13 2484 13-05 2484 13-05 RTO St Baghouse 3 8048E-KJ0 1 4258E+00 1 3366E+00 1.3437E-01 3 2108E-01 1 9378E-01 71903E-01 47897 0 0 003 7 129E-03 Y 1 337E-02 7129E-03 2 673E-02 2 687E-03 6 422E-03 N 3 805E+00 3 805E+00 1 438E-02 1 938E-02

13 2484 13-06 2484 13-06 Surface Treatment 1 6063E-01
.. 3 213E-03

13 2484 13-07 2484 13-07 Sizing Dryer #1 1 9973E-01 3 995E-03

13 2484 13-08 2484 13-08 Sizing Dryer #2 - - -
13 2484 13-09 2484 13-09 Sizing Dryer #3

- -
13 2484 13-10 2484 13-10 Bicarb Mix Room

- - -
14 2485 14-01 2485 14-01 Ox Ov #1 Zn 1 St 2 1 0347E-01 1 4103E-02 14103E-02 1 2757E-02 8 6463E-04 6 9950E-03 4 7696E-03 2455 2 0 001 7 052E-05 Y 1 410E-04 7 052E-05 2 821E-04 2 551E-04 N 1 035E-01 1 035E-01 6 995E-04

14 2485 14-02 2485 14-02 Ox Ov #2 Zn 1 St 2 1 1268E-01 1 7860E-02 1 7860E-02 1 6300E-02 1 2402E-03 9 8511E-03 9 2132E-03 3989 7 0 001 8 930E-05 Y 1 786E-04 8 930E-05 3 572E-04 3 260E-04 N 1 127E-01 1 127E-01 9 851E-04

14 2485 14-03 2485 14-03 Ox Ov A3 Zn 1 St 2 1 0064E-01 5 8185E-03 5 8185E-03 5 3862E-03 2 6577E-04 3 4018E-03 1 0737E-03 3989 7 0 000 2 909E-05 Y 5 819E-05 2 909E-05 1164E-04 1 077E-04 N 1 006E-01 1 006E-01 3 402E-04

14 2485 14-04 2485 14-04 Ox Ov #4 Zn 1 St 2 9.7093E-02 5 4642E-03 5 4642E-03 4 3940E-03 2 8632E-04 3 3735E+00 1 4139E-03 3989 7 0 000 2 732E-05 Y 5 464E-05 2.732E-05 1 093E-04 8 788E-05 N 9 709E-02 9 709E-02 3 373E 01

14 2485 14-05 2485 14-05 RTO St Baghouse 3 8048E+00 1.4258E+00 13366E+00 1 3437E-01 3 2108E-01 1 9378E-01 71903E-01 47897 0 0 003 7129E-03 Y 1 337E-02 7129E-03 2 673E-02 2 687E-03 6 422E-03 N 3 805E+00 3 805E+00 1 438E-02 1 938E-02

14 2485 14-06 2485 14-06 Surface Treatment 1 6063E-01 - 3 213E-03

14 2485 14-07 2485 14-07 Sizing Dryer #1 - - - 1 9973E-01 3 995E-03

14 2485 14-08 2485 14-08 Sizing Dryer #2 - - - -
14 2485 14-09 2485 14-09 Sizing Dryer #3 - - -
14 2485 14 10 2485 14-10 Bicarb Mix Room - - -
15 2489 15-01 2489 15 01 Ox Ov #1 Zn 1 & 2 1 1226E-01 1 5301E-02 1 5301E-02 1 3840E-02 9 3806E-04 7 5890E-03 5 1747E-03 4591 7 0 000 7 651E-05 Y 1 530E-04 7 651E-05 3 060E-04 2 768E-04 N 1 123E-01 1123E-01 7 589E-04

15 2489 15-02 2489 15-02 Ox Ov #2 Zn 1 St 2 1 2226E-01 19376E-02 1 9376E-02 1 7685E02 13456E-03 1 0688E-02 9 9957E-03 74616 0 000 9 688E-05 Y 1 938E-04 9 688E-05 3 875E-04 3 537E-04 N 1 223E-01 1 223E-01 1 069E-03

15 2489 IS 03 >489 16 03 Ox Ov #3 Zn 1 & 2 1 0918E-01 6 3127E-03 6 3127E-03 5 8436E-03 2 8834E-04 3 6907E-03 1 1649E-03 74616 0 000 3 156E-05 Y 6 313E-05 3156E-05 1 263E-04 1 169E-04 N 1 092E-01 1 092E-01 3 691E-04

15 2489 15-04 2489 15-04 Ox Ov #4 Zn 1 St 2 1 0534E-01 5 9282E-03 5 9282E-03 4 7672E-03 3 1064E-04 3 6600E+00 1 5340E-03 7461 6 0 000 2 964E-05 Y 5 928E-05 2.964E-05 1 186E-04 9 534E-05 N 1 053E-01 1 053E-01 3 660E-01

15 2489 15 05 >489 15 06 TO/Bag-iouse/SCR/Heat Recove 41280E+00 1 5468E+00 1 4502E+00 1 4578E-01 3 4835E-01 2 1023E-01 7 8009E-01 973913 0 002 7 734E-03 Y 1 450E-02 7 734E-03 2 900E-02 2 916E-03 6 967E-03 N 4128E+00 4 128E+00 1 560E-02 2 102E-02

15 2489 15-06 2489 15 06 Surface Treatment
- 1 7427E-01 3 485E-03

15 2489 15-07 2489 15 07 Sizing Dryers #1,2,3
- - 21669E-01 4 334E-03

15 2489 15-10 2489 15-10 Bicarb Mix Room
~

lb 2490 16-01 2490 lb-01 Ox Ov #1 Zn 1 St 2 1 1226E-01 1 5301E-02 1 5301E-02 1 3840E-02 9 3806E-04 7 5890E-03 51747E-03 45917 0 000 7 651E-05 Y 1 530E-04 7 651E-05 3 06QE-04 2 768E-04 N 1 123E-01 1 123E-01 7 589E-04

16 2490 16-02 2490 16-02 Ox Ov #2 Zn 1 St 2 1 2226E-01 1 9376E-02 1 9376E-02 1 7685E-02 1 3456E-03 1 0688E-02 9 9957E-03 7461.6 0 000 9 688E-05 Y 1 938E-04 9 688E-05 3 875E-04 3 537E-04 N 1 223E-01 1 223E-01 1.069E-03

lb 2490 16-03 2490 16-03 Ox Ov #3 Zn 1 St 2 1Q918E-01 6 3127E-03 6 3127E-03 5 8436E-03 2 8834E-04 3 6907E-03 1 1649E-03 7461 6 0 000 3156E-05 Y 6 313E-05 3156E-05 1 263E-04 1 169E-04 N 1 092E-01 1 092E-01 3 691E-04

1G 2490 16-04 2490 16-04 Ox Ov #4 Zn 1 St 2 1 0534E-01 5.9282E-03 5 9282E-03 4 7672E-03 31064E-04 3 6600E+00 1 5340E-03 7461 6 0 000 2 964E-05 Y 5928E-05 2 964E-05 1 186E-04 9 534E-05 N 1 053E 01 1 053E-01 3 660E-01

ie 2490 16-05 2490 16-05 TO/Bagnouse/SCR/Heat Recove 41280E+00 1 5468E+00 1 4502E+00 1 4578E-01 3 4835E-01 21023E-01 7 8009E-01 973913 0 002 7 734E-03 Y 1 450E-02 7 734E-03 2 900E-02 2 916E-03 6 967E-03 N 4128E+00 4 128E+00 1 560E-02 2 102E-02

16 2490 16-06 2490 16-06 Surface Treatment
- 17427E-01 - 3 485E-03

16 2490 16-07 2490 16-07 Sizing Dryers #1,2,3 - 21669E-01 4 334E-03

16 2490 16-10 2490 16-10 Bicarb Mix Room

PILOT 8162 PL01 8162 PL01 Pilot Plant Oxidation Ovens 5 3418E-05 1 6155E-04 8 3037E-05 1 7258E-04 1 3657E-04 1 4058E-04 1787 5 0 000 8 077E-07 Y 8 304E-07 8 077E-07 1 661E-06 3 452E-06 Y 2 671E-05 1 068E-05 2 812E-06 1 366E-05

PILOT 8162 PL02a 8162 PL02a Pilot Plant LT Furnace #1 In -- 5 7904E-0S 2 9763E-05 1 8577E-07 - 2 8800E-05 623 6 0 000 2 895E-07 Y 2 976E-07 2.895E-07 5 9S3E-07 3.715E-09 5.760E-07

PILOT 8162 PL02b 8162 PL02b Pilot Plant LT Furnace #1 Out
- 6 1934E-04 3 1835E-04 1 7908E-04 5 7019E-04 2 3702E-03 623 6 0 000 3 097E-06 Y 3 183E-06 3 097E-06 6 367E-06 3 582E-06 4 740E-05 5 702E-05

PILOT 8162 PL03a 8162 PL03a Pilot Plant LT Furnace #2 In - 1 1340E-03 5 8286E-04 1 3301E-04 - 4 8735E-03 623 6 0 000 5 670E-06 Y 5 829E-06 5 670E-06 1 166E-05 2 660E-06 9 747E-05

PILOT 8162 PL03b 8162 PL03b Pilot Plant LT Furnace #2 Out - 5 7904E-05 2 9763E-05
- 1 8577E-07 2 8800E-05 623 6 0 000 2 895E-07 Y 2 976E-07 2 895E-07 5 953E-07 3 715E-09 5 760E-07

PILOT 8162 PL04a 8162 PL04a Pilot Plant HI Furnace In
- 5 7904E-05 2 9763E-05 - 18577E-07 2 6460E-04 623 6 0 000 2 895E-07 Y 2 976E-07 2 895E-07 5 953E-07 3 715E-09 5 292E-06

PILOT 8162 PL04b 8162 PL04b Pilot Plant HT Furnace Out 5 7904E-05 2 9763E 05 - 6 2179E-03 2 6460E-04 623 6 0 000 2 895E-07 Y 2 976E-07 2 895E-07 5 953E-07 1.244E-04 5 292E-06

PILOT 8162 PL05a 8162 PLOSa Pilot Plant HM Furnace In 5 7904E-05 2 9763E-05 1 8577E-07 2 6460E-04 623 6 0 000 2 895E-07 Y 2 976E-07 2 895E-07 5 953E-07 3 715E-09 5 292E-06

PILOT 8162 PlOSb 8162 PlOSb Pilot Plant HM Furnace Out 5 7904E-05 2 9763E-05 - 1 8577E-07 2 6460E-O4 623 6 0 000 2 895E-07 Y 2 976E-07 2 895E-Q7 S 9S3E-07 3 715E-09 5 292E-06

PILOT 8162 PL06 8162 PL06 Pilot Plant Incinerator 8 01E-03 1 96E-05 1 96E-05 1 55E-06 1 03E-04 1 42E-OS 253 7 0 000 9 797E-08 Y 1 959E-07 9 797E-08 3 919E-07 3 094E-08 Y 4 007E-03 1 603E-03 2 836E-07 1 031E-05

Matrix 2478 2478_1 2478_1 Tower 1 RTO 0 30952 0.0470 0 0470 0 0037 ~ 0 2476 0.0271 2589 4 0 002 2 352E-04 Y 4 705E-04 2 352E-04 9 410E-O4 7 429E-05 N 3 095E-01 3 095E-01 2 714E-02 2 476E-01

Matrix 2478 2478_16 2478_16 Tower 4 RTO 0 42857 0 0651 0 0651 0 0051 0 3429 0 0543 2275.1 0 003 3 257E-04 Y 6 514E-04 3 257E-04 1 303E-03 1 029E-04 N 4 286E-01 4 286E-01 5 429E-02 3 429E-01

Matrix 2478 2478_17 2478_17 Tower 3 RTO 0 45238 0 0688 0 0688 0 0054 0 3619 0 0543 2275 1 0 004 3 438E-04 Y 6 876E-04 3 438E-04 1 375E-03 1 086E-04 N 4 524E-01 4 524E-01 5 429E-02 3 619E-01

EmGen 2344 G-31 G-31 Emergency Generator 3 627 0 2574 2 5740E-01 0 23985 0 78156 0 2941497

EmGen 2344 G-35 G-35 Emergency Generator 3 627 0 2574 2 5740E-01 0 23985 0 78156 0 2941497

EmGen 2436 G-54 G-54 Emergency Generator 9 455 0 671 6 7100E-01 0 62525 2 0374 0 7668005

EmGen 2436 G-58 G-58 Emergency Generator 9 455 0 671 6 7100E-01 0 62525 2 0374 0 7668005

EmGen 2478 G-76 G-76 Emergency Generator 13 95 0 99 9 9000E-01 0 9225 3 006 1 131345

EmGen 2479 G-81 G-81 Emergency Generator 15 035 1067 1 0670E+00 0 99425 - 3 2398 1 2193385

EmGen 8132 G-83 G-83 Emergency Generator 6 944 0 4928 4 9280E-01 0 4592 1 49632 0 5631584

EmGen 2479 G-84 G-84 Emergency Generator 14 415 1023 1 0230E+00 0 95325 3 1062 11690565

EmGen 2478 G-85 G-85 Emergency Generator 16 585 1 177 1 1770E+00 109675 3 5738 13450435

EmGen 2480 G-86 G-86 Emergency Generator 23 312 1 6544 1 6544E+00 15416 5 02336 18906032

EmGen 2480 G-87 G-87 Emergency Generator 23 312 1 6544 1 6544E+00 15416 5 02336 1 8906032

EmGen 2481 G-88 G-88 Emergency Generator 23 467 1 6654 1 6654E+00 1 55185 5 05676 1 9031737 1
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EmGen 2481 G-89 G-89 Emergency Generator 23 467 1 6654 1 6654E+00 1 55185 5.05676 1 9031737

EmGen 2482 G-2482-1 West G-2482-1 West Emergency Generator 23 312 1 6544 1 6544E+00 15416 5 02336 18906032

EmGen 2482 G-2482-2 East G-2482-2 East Emergency Generator 23 312 1 6544 1 6544E+00 15416 5.02336 18906032

EmGen 2483 G-2483-1 West G-2483-1 West Emergency Generator 23.312 1 6544 16544E+00 15416 5 02336 1 8906032

EmGen 2483 G-2483-2 East G-2483-2 East Emergency Generator 23 312 1 6544 1 6544E+00 15416 5.02336 1 8906032

EmGen 2484 G-2484-1 West G-2484-1 West Emergency Generator 5 4902 0 0840 0 0840 1 5621 1.7807 0 7758

EmGen 2484 G-2484-2 East G-2484-2 East Emergency Generator 5 4902 0 0840 0 0840 1 5621 1 7807 0 7758

EmGen 2485 G-2485-1 West G-2485-1 West Emergency Generator 5 4902 0 0840 0 0840 1.5621 1 7807 0 7758

EmGen 2485 G-2485-2 East G-2485-2 East Emergency Generator 5 4902 0 0840 0 0840 1 5621 1 7807 0 7758

EmGen 2486 G-2486-1 West G-2486-1 West Emergency Generator 5 4902 0 0840 0 0840 1.5621 1 7807 0 7758

EmGen 2486 G-2486-2 East G-2486-2 East Emergency Generator 5 4902 0 0840 0 0840 1 5621 1 7807 0 7758

EmGen 2487 G-2487-1 West G-2487-1 West Emergency Generator 5 4902 0 0840 0 0840 1 5621 1 7807 0 7758

EmGen 2487 G-2487-2 East G-2487-2 East Emergency Generator 5 4902 0 0840 0 0840 1 5621 1 7807 0 7758

EmGen 2478 G-90 G-90 Emergency Generator 6 107 0 4334 4 3340E-01 0 40385 131596 0 4952777

EmGen 2478 G-91 G-91 Emergency Generator 1519 0 1078 1 0780E-01 010045 0 32732 01231909

EmGen 2486 G-92 G-92 Emergency Generator 19 189 1 3618 13618E+00 1 26895 413492 15562279

EmGen Plant CA-239 CA-239 Air Compressor 7 75 0 55 5 5000E-01 0 5125 1 67 0 628525

HVAC 2344 2344-7 2344-7 HVAC Heaters 01401 00113 00113 0 0009 0 0596 0 0082

HVAC 2343 2343-1 2343-1 HVAC Heaters 0 0686 0 0055 0 0055 0 0004 0 0292 0 0040

HVAC 2422 2422-1 2422-1 HVAC Heaters 00123 0 0010 0 0010 0.0001 0 0053 0 0007

HVAC 2436 2436-1 2436-1 Boiler-Out of Service 0 0000 0 0000 0 0000 0.0000 ooooo ooooo
HVAC 2436 2436-10 2436-10 HVAC Heaters 0 1577 0 0128 0 0128 0.0010 0.0671 0 0092

HVAC 2478 2478-16 2478-16 Boiler 0 0290 0 0023 0 0023 0 0002
..

0 0124 0 0017

HVAC 2479 2479-1 2479-1 HVAC Heaters 0 1509 0 0122 00122 0 0010
..

0.0642 0 0088

HVAC 2480 2480-1 2480-1 HVAC Heaters 0 1339 0 0108 0 0108 0 0009 0 0570 0 0078

HVAC 2481 2481-1 2481-1 HVAC Heaters 0 1339 0 0108 0 0108 0 0009 0 0570 0 0078

HVAC 2482 2482-18 2482-18 HVAC Heaters 0 2678 00217 0 0217 0 0017 0 1140 0 0157

HVAC 2483 2483-18 2483-18 HVAC Heaters 0 2678 0 0217 00217 0 0017 0 1140 0 0157

HVAC 2486 2486-1 2486-1 HVAC unit downflow 0 0073 0 0006 0 0006 ooooo 0 0031 0 0004

HVAC 2486 2486-2 2486-2 HVAC unit side discharge 0.0056 0 0004 0 0004 0 0000 - 0 0024 0 0003

HVAC 2486 2486-3 2486-3 Heaters 0.0038 0 0003 0 0003 ooooo - 0 0016 0 0002

HVAC 2486 2486-4 2486-4 Boilers 0 0158 0 0013 0 0013 0 0001 .. 0 0067 0 0009

HVAC 2488 2488-1 2488-1 HVAC Heaters 0 0039 0 0003 0 0003 ooooo 0 0017 0 0002

HVAC 8156 8156-1 8156-1 HVAC Heaters 0.0171 0 0014 0 0014 0 0001 0 0073 0 0010

HVAC 8132 8132-1 8132-1 HVAC Heaters 0 0153 0 0012 0 0012 0 0001 0 0065 0.0009

HVAC 8162 8162-2 8162-2 HVAC Heaters 0 0287 0 0023 0 0023 0 0002 00122 0.0017

HVAC 8167 8167-1 8167-1 HVAC Heaters 0 0086 0 0007 0 0007 0 0001 0 0036 0.0005

HVAC 8185 8185-1 8185-1 Air Conditioners 0 0086 0.0007 0 0007 0 0001 0 0036 0 0005

HVAC 8186 8186-1 8186-1 Air Conditioners 0 0029 0 0002 0 0002 ooooo 0 0012 0 0002

HVAC 8249 8249-1 8249-1 Boiler 0 0115 0 0009 0 0009 0 0001 0 0049 0 0007

HVAC 8249 8249-2 8249-2 Hot Water Heater 0 0023 0 0002 0 0002 ooooo 0 0010 0 0001

HVAC 8259 8259-1 8259-1 HVAC Heaters 0.0686 0 0055 0 0055 0 0004 0 0292 0 0040

HVAC 9364 9364-1 9364-1 HVAC Heaters 0.0126 0 0010 0 0010 0.0001 0 0053 0 0007

HVAC 9364 9364-2 9364-2 Boiler 0 0168 0 0014 0 0014 0 0001 0 0071 0 0010

HVAC 9370 9370-1 9370-1 HVAC Heaters 0 0025 0 0002 0 0002 ooooo 0 0011 0 0001

Notes

* Emissions updated per 2014 FL15/16 NOI update and 2016 FL13 stack tests 

b PM10 grain loading (gr/scf) = lb/hr x 7000 gr/lb x 1 hr/60 mm x min/scf

' The baghouse PM10 control efficiency was estimated at 99 S%

Although operation of a baghouse for units with grain loadings below 0 005 gr/scfm is not considered to be efficient, baghouse technology was evaluated for all units, regardless of calculated gram loading 

' The baghouse PM2 s control efficiency was estimated at 99 0%

* The scrubber PM,0 control efficiency was estimated at 98% based on a vendor cost estimate for control of PM, 4 at 98%

1 The scrubber PM, s control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of PM, s

"The scrubber's SO, and NM, control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of SO, and NH, by a 2-stage system including venturi scrubber and packed bed 

1 A low-NOx burner is considered technically feasible if the existing burner is natural gas powered, not electric

1 Low NOx burner emissions were calculated assuming 50% control efficiency AP-42 Table 1 4-1 Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Low-NO, burner emissions from a small boiler (50 lb/106 scf] [1-50/100 = 50%] 

k Ultra-Low NOx burner emissions were calculated assuming 68% control efficiency AP-42 Table t 4-1 Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Ultra-Low-NOX burner emissions from a small boiler (32 lb/106 scf) (1-32/100 = 68%] 

1 The RTO control efficiency of VOC is estimated at 98% based on OAQPS manual page 2-7, which describes a thermal oxidizer operating at 1600 degrees Fahrenheit

m According to vendor's information. RTO provides 90% CO destruction efficiency or 10 ppmv CO outlet concentration, whichever is less stringent (per McGill AirClean 04/29/05) This calculation is based on 90% control efficiency



Table B-lb: Emission Reduction Calculations

Emission Reduction

Low-NO* Low-NOM Ultra Low-NOg

Baghouse Venturi Scrubber Burner Burner Burner RTO

Fiberlme PM,0 Technically PM„ Technically

ID Building Source ID Source Code Source Description Controlled' feasible11? controlled* PM10 Controlled' PM2$ Controlled1 SOjhControlled NH/ Controlled feasible1? NOg1 Controlled no/Controlled Vod Controlled CO” Controlled

(lb/hr) (Y/N) Ob/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (Y/N) (lb/hr) (lb/hr) (lb/hr) (lb/hr)

2 2344 200 2344 200 Ox Oven Vest

2 2344 202 2344 202 Ox Oven Hoods

2 2344 203 2344 203 Incinerator 1 271E-02 Y 1 040E-02 1 663E-02 4 494E-04

2 2344 204 2344 204 LTF Seal Ex Out

2 2344 205 2344 205 LTF Seal Ex Out

2 2344 206 2344 206 HTF Seal Ex In

2 2344 207 2344 207 HTF Seal Ex In

2 2344 208 2344 208 HTF Seal Ex Out

2 2344 209 2344 209 HMF Seal Ex In 7.831E-02

2 2344 210 2344 210 HMF Seal Ex Out 7 831E-02

2 2344 211 2344 211 Surface Treat Ex

2 2344 212 2344 212 Sizing Dryer Ex

3 2344 301 2344 301 Ox Ov ttl In Vest 7 147E-03 Y 5 020E-03 7 147E-03 4.969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4129E-03

3 2344 302 2344 302 Ox Ov #1 OutVest 7 147E-03 Y 5 020E-03 7 147E-03 4 969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4129E-03

3 2344 303 2344 303 Ox Ov.#2 In Vest 7 147E-03 Y S 020E-03 7 147E-03 4.969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4 129E-03

3 2344 304 2344 304 Ox Ov #2 OutVest 7147E-03 Y 5 020E-03 7 147E-03 4 969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4 129E 03

3 2344 305 2344 305 Ox Ov #3 In Vest 7 147E-03 Y 5 020E-03 7 147E-03 4 969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4 129E-03

3 2344 306 2344 306 Ox Ov #3 OutVest 7 147E-03 Y 5 020E-03 7 147E-03 4 969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4129E-03

3 2344 308 2344 308 Incinerator 7197E-02 Y 3 681E-02 7 197E-02 3 644E-02 3 826E-02 2 056E-05 Y 1 233E-01 1 973E-01 1 792E-02 2 070E-03

3 2344 309 2344 309 HTF/LTF Seal Ex 8 508E-03 Y 4 351E-03 8 508E-03 4 307E-03 1 127E-02 9 365E-03

3 2344 310 2344 310 HTF Seal Ex Out 9 669E-05 N 4 686E-03 4 686E-03 1 072E-02 9 471E-03

3 2344 311 2344 311 Surface Treat Ex

3 2344 312 2344 312 Sizing Dryer Ex

3 2344 313 2344 313 Ox Ov #1 In Hood 7147E-03 Y 5 020E-03 7 147E-03 4 969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4129E-03

3 2344 314 2344 314 Ox.Ov #1 OutHood 7 147E-03 Y S 020E-03 7 147E-03 4 969E-03 S 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4129E-03

3 2344 315 2344 315 Ox Ov #2 In Hood 7 147E-03 Y 5 020E-03 7 147E-03 4 969E-03 S 681E-03 N 1 794E-03 1 794E-03 4 628E-03 4129E-03

3 2344 316 2344 316 Ox Ov #2 OutHood 7 147E-03 Y S 020E-03 7 147E-03 4 969E-03 S 681E-03 N 1 794E-03 1 794E-03 4.628E-03 4 129E-03

3 2344 317 2344 317 Ox Ov #3 In Hood 7 147E-03 Y 5 020E-03 7 147E-03 4 969E-03 5 681E-03 N 1 794E-03 1 794E-03 4 628E-03 1 4 129E-03

3 2344 318 2344 318 Ox Ov #3 OutHood 7.147E-03 Y 5 020E-03 7 147E-03 4 969E-03 5 681E-03 N 1 794E-03 1 794E-03 4.628E-03 4 129E-03

3 2344 322 2344 322 Burner Box - Dragonmouth 5.620E-03 Y 2 874E-03 5 620E-03 2 845E-03 1 422E-03 1 042E-03 N 6 464E-02 6 464E-02 1.08SE-03 1 536E-03

4 2436 400A 2436 400A Ox Oven #1 In A 3 687E-03 Y 2 590E-03 3 687E-03 2 564E-03 5 454E-03 N 1 064E-03 1 064E-03 3 246E-03 2 115E-03

4 2436 400B 2436 400B Ox Oven #1 In B 5 828E-03 Y 4 093E-03 5 828E-03 4 052E-03 3 813F-03 N 5 241E-04 S 241E-04 2 436E-03 1 615E-03

4 2436 401A 2436 401A Ox Oven #1 OutA 8 172E-03 Y 5 740E-03 8 172E-03 5 682E-03 5 560E-03 N 1 140E-03 1 140E-03 4 681E-03 2 475E-03

4 2436 401B 2436401B Ox Oven #1 OutB 5 598E-03 Y 3 932E-03 5 598E-03 3 893E-03 5 089E-03 N 1 232E-03 1 232E-03 3.924E-03 2 529E-03

4 2436 402A 2436402A Ox Oven #2 In A 4 697E-03 Y 3 299E-03 4 697E-03 3 266E-03 3 734E-03 N 1 179E-03 1 179E-03 3 041E-03 2 714E-03

4 2436 402B 2436 402B Ox Oven #2 In B 4 697E-03 Y 3 299E-03 4.697E-03 3 266E-03 3 734E-03 N 1 179E-03 1 179E-03 3 041E-03 2 714E-03

4 2436 403A 2436403A Ox Oven #2 OutA 4 697E-03 Y 3 299E-03 4 697E-03 3 266E-03 3 734E 03 N 1 179E-03 1 179E-03 3 041E-03 2 714E-03

4 2436 403B 2436403B Ox Oven ttl OutB 4 697E-03 Y 3 299E-03 4 697E-03 3 266E-03 3 734E-03 N 1 179E-03 1 179E-03 3.041E-03 2 714E-03

4 2436 404A 2436 404A Ox Oven #3 In A 7 500E-03 Y 5 268E-03 7 500E-03 5 215E-03 4 617E-03 N 1 362E-03 1 362E-03 3 468E-03 4 639E-03

4 2436 404B 2436 404B Ox Oven #3 In B 2 352E-03 Y 1 652E-03 2 352E-03 1 635E-03 3 055E-03 N 1 237E-03 1 237E-03 2 875E-03 3 263E-03

4 2436 405A 2436 405A Ox Oven #3 OutA 4 697E-03 Y 3.299E-03 4 697E-03 3 266E-03 3 734E-03 N 1 179E-03 1 179E-03 3 041E-03 2 714E-03

4 2436 405 B 2436405B Ox Oven #3 OutB 4 697E-03 Y 3 299E-03 4 697E-03 3 266E-03 3.734E-03 N 1 179E-03 1 179E-03 3 041E-03 2 714E-03

4 2436 406A 2436 406A Ox Oven #4 In A 4 697E-03 Y 3 299E-03 4 697E-03 3.266E-03 3 734E-03 N 1 179E-03 1 179E-03 3.041E-03 2 714E-03

4 2436 406B 2436406B Ox Oven #4 In B 4 697E-03 Y 3 299E-03 4 697E-03 3 266E-03 3 734E-03 N 1 179E-03 1.179E-03 3 041E-03 2 714E-03

4 2436 407A 2436407A Ox Oven #4 OutA 2 908E-03 Y 2 043E-03 2 908E-03 2 022E-03 1 149E-03 N 1 794E-03 1 794E-03 2 346E-03 3 346E-03

4 2436 407 B 2436407B Ox Oven #4 OutB 1 529E-03 Y 1 074E-03 1 529E-03 1 063E-03 1.133E-03 N 1 081E-03 1 081E-03 1 356E-03 1 726E-03

4 2436 409 2436 409 LTF Incinerator 4 730E-02 Y 2 419E-02 4.730E-02 2 395E-02 2 513E-02 1 3S1E-0S Y 8 104E-02 1 297E-01 1 118E-02 1 360E-03

4 2436 410 2436 410 LTFSeal Exhaust 1.602E-Q2 Y 8 194E-03 1 602E-02 8 111E-03 1 018E-03 2 360E-03 S 525E-04

4 2436 411 2436 411 LTF/HTF Seal Ex 5 591E-03 Y 2 859E-03 5 591E-03 2 831E-03 7 404E-03 6 155E-03

4 2436 412 2436 412 HTF Seal Exhaust 1 221E-02 Y 6 246E-03 1 221E-02 6 183E-03 4 179E-03 1 087E-02

4 2436 413 2436 413 HTF Seal Exhaust 6 3S4E-0S N 3 080E-03 3 080E-03 7 043E-03 6 225E-03

4 2436 414 2436 414 Surface Treat Ex 3 101E-03

4 2436 415 2436 415 Surface Treat Ex 3 101E-03

4 2436 416 2436 416 Sizing Dryer Ex

4 2436 417 2436 417

4 2436 418 2436 418

4 2436 419 2436 419

4 2436 420 2436 420

4 2436 421 2436 421

4 2436 422 2436 422 Burner Box - Dragonmouth 3 694E-03 Y 1 889E-03 3 694E-03 1 870E-03 9 346E-04 6 845E-04 N 4 248E-02 4 248E-02 7128E-04 1 009E-03

5 2436 501A 2436 501A Ox Ov.ttl In Vest 3 168E-03 Y 2 225E-03 3 168E-03 2 203E-03 2 498E-03 3 700E-03

5 2436 501B 2436 501B Ox Ov #1 In Hood 3 520E-04 Y 2 473E-04 3 520E-04 2 448E-04 2 779E-04 4109E-04

S 2436 501C 2436 501C Ox Ov ttl In Gas 2 275E-03 Y 1 598E-03 2 275E-03 1 582E-03 1 769E-04 Y 1 5O4E-02 2 407E-02 1 622E-03 2 275E-02

5 2436 502A 2436 502A Ox Ov #1 OutVest 2 549E-03 Y 1 790E-03 2 549E-03 1 772E-03 2 020E-03 3 652E-03

S 2436 502B 2436502B Ox Ov #1-2 Hood 4 973E-04 Y 3 493E-04 4 973E-04 3 458E-04 3 698E-Q4 7 855E-04

5 2436 502C 2436502C Ox Ov #1 Out Gas 2 275E-03 Y 1 598E-03 2 275E-03 1 582E-03 1 769E-04 Y 1 504E-02 2 407E-02 1.622E03 2 275E-02

5 2436 503A 2436 503A Ox Ov ttl In Vest 1 930E-03 Y 1 355E-03 1 930E-03 1 342E-03 1 310E-03 3 427E-03

5 2436 503C 2436 503C Ox Ov #2 In Gas 2 275E-03 Y 1 598E-03 2 275E-03 1 582E-03 1 769E-04 Y 1 504E-02 2 407E-02 1 622E-03 2 275E-02

5 2436 504A 2436 504A Ox Ov #2 OutVest 1 930E-D3 Y 1 355E-03 1 930E-03 1 342E-03 1 310E-03 3 427E-03

5 2436 504B 2436 504B Ox Ov #2-3 Hood 4 368E-04 Y 3 068E-04 4 368E-04 3 037E-04 3 299E-04 8 386E-04 3 041E-04

5 2436 504C 2436 504C Ox Ov #2 Out Gas 2 275E-03 Y 1 598E-03 2 27SE-03 1 582E-03 1 769E-04 Y 1 504E-02 2 407E-02 1 622E-03 2 275E-02

5 2436 505A 2436 SOSA Ox Ov #3 In Vest 2 00aE-03 Y 1 405E-03 2 000E-03 1 390E-03 1 664E-03 4 117E-03 2 732E-03

5 2436 505C 2436 505C Ox Ov #3 In Gas 2 275E-03 Y 1 598E-03 2 275E-03 1 582E-03 1 769E-04 Y 1 504E-02 2 407E-02 1 622E-03 2 275E-02

5 2436 506A 2436 506A Ox Ov #3 OutVest 2 067E-03 Y 1 4S1E-03 2.067E-03 1 437E-03 2 006E-03 4 784E-03 S 372E-03

5 2436 506B 2436506B Ox Ov #3-4 Hood 4 591E-04 Y 3 225E-04 4 591E-04 3 192E-04 4 459E-04 1.063E-03 1 194E-03



Emission Reduction

Low-NO, Low-NO* Ultra Low-NOv

Baghouse Venturi Scrubber Burner Burner Burner RTO

Fiberline PMI0 Technically PMIS Technically

ID Building Source ID Source Code Source Description Controlled4 feasible*? controlled' PM10 Controlled' PM2 5 Controlled1 S02h Controlled NHjh Controlled feasible1? NOx1 Controlled NO^Controlled VOC1 Controlled COm Controlled

(Ib/hr] (Y/N) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Y/N) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

5 2436 506C 2436 506C Ox Ov #3 Out Gas 2.275E-03 Y 1 598E-03 2 275E-03 1 582E-03 1 769E-04 Y 1 504E-02 2 407E-02 1 622E-03 2 275E-02

5 2436 507A 2436 507A Ox Ov 44 In Vest 2.067E-03 Y 1 451E-03 2 067E-03 1 437E-03 2 006E-03 4 784E-03 5 372E-03

5 2436 507C 2436507C Ox Ov 44 In Gas 2.275E-03 Y 1 598E-03 2.275E-03 1 582E-03 1 769E-04 Y 1 504E-02 2 407E-02 1 622E-03 2 27SE-02

5 2436 508A 2436 SOSA Ox Ov 44 OutVest 2 067E-03 Y 1 451E-03 2 067E-03 1 437E-03 2 006E-03 4 784E-03 5 372E-03

5 2436 508B 2436 5088 Ox Ov 44 OutHood 2 301E-04 Y 1 616E-04 2 301E-04 1 600E-04 2 223E-04 5 305E-04 5 971E-04

5 2436 508C 2436508C Ox Ov #4 Out Gas 2 275E-03 Y 1 598E-03 2.275E-03 1 S82E-03 1 769E-Q4 Y 1 504E-02 2 4Q7E-02 1 622E-03 2 275E-02

5 2436 509 2436 509 LTF Incinerator 4 266E-02 Y 2 182E 02 4 266E-02 2 160E-02 2 262E-02 1 219E-05 Y 7 31QE-02 1 170E-01 8 403E-03 1 227E-03

5 2436 510 2436 510 LTF Seal Exhaust 1 445E-02 Y 7 391E-03 1 445E-02 7 316E-03 9 183E-04 Y 1 129E-04 1 806E-04 2129E-03 4 983E-04

5 2436 511 2436 511 HTF Seal Exhaust 5 043E-03 Y 2 579E-03 5 043E-03 2 553E-03 6 679E-03 Y 1 235E-04 1 976E-04 5 552E-03 2 108E-03

5 2436 512 2436 512 HTF Seal Exhaust 2 158E-03 Y 1 104E-03 2 158E-03 1 092E-03 2 598E-04 9 357E-03 4 916E-04

5 2436 513 2436 513 Surface Treat Ex 5 593E-03

5 2436 515 2436 515 Sizing Dryer Ex

5 2436 517 2436 517 Hood Exhaust

5 2436 518 2436 518

5 2436 519 2436 519

5 2436 520 2436 520

5 2436 521 2436 521

5 2436 522 2436 522 Dragonmouth 3.332E-03 Y 1.704E-03 3 332E-03 1 687E-03 8 430E-04 6 175E-04 Y 1 916E-02 3 066E-02 6 429E-04 9 106E-04

6 2479 601A 2479 601A Ox Ov 41 In A 1.579E-03 Y 1.491E-03 1 579E-03 1 475E-03 4 774E-03 Y 2 433E-05 3 893E-05 5 667E-03 1 841E-03

6 2479 601B 2479 6018 Ox Ov 41 In 8 1 579E-03 Y 1.491E-Q3 1 579E-03 1 475E-03 4 774E-03 Y 2 433E-05 3 893E 05 5 667E-03 1 841E-03

6 2479 601C 2479 601C Ox Ov 41 Gas 2 345E-03 Y 2 214E-03 2 345E-03 2 192E-03 1 823E-04 Y 1 551E-02 2 481E-02 1 671E-03 2 344E-02

6 2479 602A 2479 602A Ox Ov 41 Out A 1 579E-03 Y 1 491E-03 1 579E-03 1 475E-03 4 774E-03 Y 2 433E 05 3 893E-05 5 667E-03 1 841E-03

6 2479 6028 2479 6028 Ox Ov 41 Out 8 1 579E-03 Y 1 491E-03 1 579E-03 1 475E-03 4 774E-03 Y 2 433E-05 3 893E-05 5 667E-03 1 841E-03

6 2479 602C 2479 602C Ox Ov 41 Gas 2.345E-03 Y 2 214E-03 2 345E-03 2 192E-03 1 823E-04 Y 1 551E-02 2 481E-02 1 671E-03 2 344E-02

6 2479 603A 2479 603A Ox Ov 42 In A 9 614E-04 Y 9 078E-04 9 614E-04 8 986E-04 4 583E-03 3 643E-03 3 026E-03

6 2479 6038 2479 6038 Ox Ov 42 In.8 9 614E-04 Y 9 078E-04 9 614E-04 8 986E-04 4 583E-03 3 643E-03 3 026E-03

6 2479 603C 2479 603C Ox Ov 42 Gas 2 345E-03 Y 2 214E-03 2 345E-03 2 192E-03 1 823E-04 Y 1 551E-02 2 481E-02 1 671E-03 2 344E-02

6 2479 604A 2479 604A Ox Ov 42 Out A 9.614E-04 Y 9 078E-04 9 614E-04 8 986E-04 4 583E-03 3 643E-03 3 026E-03

6 2479 6048 2479 6048 Ox Ov 42 Out 8 9 614E-04 Y 9 078E-04 9 614E-04 8 986E-04 4 583E-03 3 643E-03 3 026E-03

6 2479 604C 2479 604C Ox Ov 42 Gas 2 345E-03 Y 2 214E-03 2 345E-03 2 192E-03 1.823E-04 Y 1 551E-02 2 481E-02 1 671E-03 2 344E-02

6 2479 605A 2479 605A Ox Ov 43 In A 9 614E-04 Y 9 078E-04 9 614E-04 8 986E-04 4 583E-03 3 643E-03 3 026E-03

6 2479 6058 2479 6058 Ox Ov 43 In B 9.614E-04 Y 9 078E-04 9 614E-04 8.986E-04 4 583E-03 3 643E-03 3 026E-03

6 2479 605C 2479 605C Ox Ov 43 Gas 2 345E-03 Y 2 214E-03 2 34SE-03 2.192E-03 1 823E-04 Y 1 551E-02 2 481E-02 1 671E-03 2 344E-02

6 2479 606A 2479 606A Ox Ov 43 Out A 1.03QE-03 Y 9 724E-04 1 030E-03 9 626E-04 2 196E-03 3 055E-03 2 587E-03

6 2479 6068 2479 6068 Ox Ov 43 Out 8 1.030E-03 Y 9 724E-04 1 030E-03 9 626E-04 2 196E-03 3 055E-03 2 587E-03

6 2479 606C 2479 606C Ox Ov 43 Gas 2.345E-03 Y 2 214E-03 2 345E-03 2 192E-03 1 823E-04 Y 1 551E-02 2.481E-02 1 671E-03 2 344E-02

6 2479 607A 2479 607A Ox Ov 44 In.A 1.030E-03 Y 9 724E-04 1 030E-03 9 626E-04 2 196E-03 3.055E-03 2 587E-03

6 2479 6078 2479 6078 Ox Ov 44 In 8 1 030E-03 Y 9 724E-04 1 030E-03 9 626E-04 2 196E-03 3 055E-03 2 587E-03

6 2479 607C 2479 607C Ox Ov 44 Gas 2 345E-03 Y 2 214E-03 2 345E-03 2 192E-03 1 823E-04 Y 1 551E-02 2 481E-02 1 671E-03 2 344E-02

6 2479 608A 2479 608A Ox Ov 44 Out A 1 030E-03 Y 9 724E-04 1 030E-03 9 626E-04 2 196E-03 3 055E-03 2 587E-03

6 2479 6088 2479 6088 Ox Ov 44 Out 8 1 030E-03 Y 9.724E-04 1 030E-03 9 626E-Q4 2 196E-03 3 055E-03 2 587E-03

6 2479 608C 2479 608C Ox Ov 44 Gas 2 345E-03 Y 2 214E-03 2 345E-03 2 192E-03 1 823E-04 Y 1 551E-02 2 481E-02 1 671E-03 2 344E-02

6 2479 609A 2479 609A LTF Seal In A 5 496E-04 Y 2 811E-04 5 496E 04 2 783E-04 1 095E-04 1 070E-03 1 752E-04

6 2479 609B 2479 6098 LTF Seal In 8 5 496E-04 Y 2 811E-04 5 496E-04 2 783E-04 1 095E-04 1 070E-03 1 752E-04

6 2479 610 2479 610 LTF Incinerator 3 826E-02 Y 1 957E-02 3 826E-02 1 937E-02 2 031E-02 1 093E-05 Y 6 556E-02 1 049E-01 8 486E-03 1 101E-03

6 2479 611A 2479 611A LTF Seal Out A 2.262E-03 Y 1 157E-03 2 262E-03 1 145E-03 2 995E-03 Y 5 539E-05 8 862E-05 2 490E-03 9 455E-04

6 2479 6118 2479 6118 LTF Seal Out 8 2 262E-03 Y 1 157E-03 2 262E-03 1 145E-03 2 995E-03 Y 5 539E-05 8 862E-05 2 490E-03 9 455E-04

6 2479 612A 2479 612A HTF Seal In A 1 494E-03 Y 7 641E-04 1 494E-03 7 563E-04 3 780E-04 2 769E-04 Y 8 592E-03 1 375E-02 2.883E-04 4 083E-04

6 2479 6128 2479 6128 HTF Seal In 8 1 494E-03 Y 7 641E-04 1 494E-03 7 563E-04 3 780E-04 2 769E-04 Y 8 592E-03 1 375E-02 2 883E-04 4 083E-04

6 2479 613A 2479 613A HTF Seal Out A 4.945E-04 Y 2 529E-04 4 945E-04 2 503E-04 1.767E-04 3 819E-03 9 207E-04

6 2479 6138 2479 6138 HTF Seal Out B 4 94SE-04 Y 2 529E-04 4 945E-04 2 503E-04 1 767E-04 3 819E-03 9 207E-04

6 2479 614 2479 614 Surface Treatment Hood 5 016E-03

6 2479 615 2479 615 Sizing Dryer

6 2479 616A 2479 616A Sizing Enclosure

6 2479 6168 2479 6168 Sizing Enclosure

6 2479 617 2479 617 Sizing Mix Tank

6 2479 618 2479 618 Sizing Tank Vent

6 2479 619 2479 619 NH3HC03 Mix Tank

6 2479 620 2479 620 Spill Vent

7 2479 701A 2479 701A Ox Ov 41 In A 2 989E-03 Y 2 099E-03 2 989E-03 2 078E-03 5 881E-03 Y 4 606E-05 7 370E-05 1 831E-02 3 486E-03

7 2479 7018 2479 7018 Ox Ov 41 In B 2 989E-03 Y 2 099E-03 2 989E-03 2 078E-03 5 881E-03 Y 4 606E-05 7 370E-05 1 831E-02 3 486E-03

7 2479 701C 2479 701C Ox Ov 41 Gas 3 680E-03 Y 2 585E-03 3 680E-03 2 559E-03 2 861E-04 Y 2 433E-02 3 893E-02 2 623E-03 3 679E-02

7 2479 702A 2479 702A Ox Ov 41 Out A 2 989E-03 Y 2 099E-03 2 989E-03 2 078E-03 1 510E-03 Y 4 606E-05 7 370E-05 1 077E-02 3 486E-03

7 2479 7028 2479 7028 Ox Ov 41 Out B 2 989E-03 Y 2 099E-03 2 989E-03 2 078E-03 1 510E-03 Y 4 606E-05 7 370E-05 1 077E-02 3 486E-03

7 2479 702C 2479 702C Ox Ov 41 Gas 3 680E-03 Y 2 585E-03 3 680E-03 2 559E-03 2 861E-04 Y 2 433E-02 3 893E-02 2 623E-03 3 679E-02

7 2479 703A 2479 703A Ox Ov 42 In.A 1 820E-03 Y 1 2786-03 1 820E-03 1 266E-03 1 450E-03 9 912E-03 5 728E-03

7 2479 7038 2479 7038 Ox Ov 42 In 8 1 820E-03 Y 1 278E-03 1 820E-03 1 266E-03 1 451E-03 9 912E-03 5 728E-03

7 2479 703C 2479 703C Ox Ov. 42 Gas 3 680E-03 Y 2 585E-03 3 680E-03 2.559E-03 2 861E-04 Y 2 433E-02 3 893E-02 2 623E-03 3 679E-02

7 2479 704A 2479 704A Ox Ov 42 Out A 1 820E-03 Y 1 278E-03 1 820E-03 1 266E-03 1 389E-D3 1 051E-02 5 728E-03

7 2479 7048 2479 7048 Ox Ov 42 Out 8 1 820E-03 Y 1 278E-03 1 820E-03 1 266E-03 1 389E-03 1 051E-02 5 728E-03

7 2479 704C 2479 704C Ox Ov 42 Gas 3 680E-03 Y 2 585E-03 3 680E-03 2 559E-03 2 861E-04 Y 2 433E-Q2 3 893E-02 2 623E-03 3 679E-02

7 2479 705A 2479 705A Ox Ov 43 In A 1 820E-03 Y 1 278E-03 1 820E-03 1 266E-03 1 010E-03 8 965E-03 5 728E-03

7 2479 7058 2479 7058 Ox Ov 43 In B 1 820E-03 Y 1 278E-03 1 820E 03 1 266E-03 1 010E-03 8 965E-03 5 728E-03

7 2479 705C 2479705C Ox Ov 43 Gas 3 680E-03 Y 2 585E-03 3 680E-03 2 559E-03 2 861E-04 Y 2 433E-02 3 893E-02 2 623E-03 3 679E-02

7 2479 706A 2479 706A Ox Ov 43 Out A 1 950E-03 Y 1 370E-03 1 950E-03 1 3S6E-03 1 010E-03 8 965E-03 4 897E-03

7 2479 7068 2479 7068 Ox Ov 43 Out 8 1 950E 03 Y 1 370E-03 1 950E-03 1 356E-03 1 010E-03 8 965E-03 4 897E-03

7 2479 706C 2479 706C Ox Ov 43 Gas 3 680E-03 Y 2 585E-03 3 680E-03 2 559E-03 2 861E-04 Y 2 433E-02 3 893E-02 2 623E-03 3 679E-02

7 2479 707A 2479 707A Ox Ov 44 In A 1 950E-03 Y 1 370E-03 1 9S0E-03 1 356E-03 1 010E-03 8 965E-03 4 897E 03



Emission Reduction

low-NO* Low-NO, Ultra Low-NO*

Baghouse Venturi Scrubber Burner Burner Burner RTO

Fiberiine PM10 Technically PM1S Technically

10 Building Source ID Source Code Source Description Controlled' feasible"? controlled- PMl0 Controlled' PM2S Controlled* SOj" Controlled NH," Controlled feasible'7 NOj,1 Controlled NO/Controlled VOC1 Controlled COm Controlled

(lb/hrl (Y/N) (Ib/hr) tlb/hr) (Ib/hr) (Ib/hr) (Ib/hr) (V/N) (Ib/hr) (Ib/hr) (Ib/hr) db/hr)

7 2479 707B 2479 707B Ox Ov #4 In B 1 950E-03 Y 1 370E-03 1 950E-03 1 356E-03 1 010E-03 8 965E-03 4.897E-03

7 2479 707C 2479 707C Ox Ov #4 Gas 3 68QE-03 Y 2 58SE-03 3 680E-03 2 559E-03 2 861E-04 Y 2 433E-02 3 893E-02 2 623E-03 3 679E-02

7 2479 708A 2479 708A Ox Ov #4 Out A 1 9S0E-03 Y 1 370E 03 1 950E-03 1 3S6E-03 6 299E-04 7 424E-03 4 897E-03

7 2479 708B 2479 708B Ox Ov #4 Out B 1 950E-Q3 Y 1 370E-03 1 9S0E-03 1 3S6E-03 6 299 E-04 7 424E-03 4 897E-03

7 2479 708C 2479 708C Ox Ov #4 Gas 3 680E-03 Y 2 585E-03 3 680E-03 2 559E-03 2 861E-04 Y 2 433E-02 3 893E-02 2 623E-03 3 679E-02

7 2479 709 2479 709 Tar Removal Furn

7 2479 710 2479 710 LTF Seal In 1 041E-03 Y 5 322E-04 1 041E-03 5 268E-04 2 072E-04 2.025E-03 3 316E-04

7 2479 711 2479 711 LTF Incinerator 7 244E-02 Y 2 910E-02 7 244E-02 2 881E-02 3 840E-02 2 069E-05 Y 1 241E-01 1 986E-01 1 369E-02 2 084E-03

? 2479 712 2479 712 LTF Seal Out A 8 563E-03 Y 4 379E-03 8 563E-03 4 335E-03 1 134E-02 Y 2 097E-04 3 356E-04 9 426E-03 3 580E-03

7 2479 713 2479 713 HTF Seal In 5 657E-03 Y S 240E-03 5 657E-03 5 187E-03 1 431E-03 1 048E-03 Y 3 253E-02 5 205E-02 1 092E-03 1 S46E-03

7 2479 714 2479 714 HTF Seal Out A 1 872E-03 Y 9 576E 04 1 872E-03 9 479E-04 1 826E-04 7 774E-03 3 486E-03

7 2479 715 2479 715 Surface Treat 9 497E-03

7 2479 716 2479 716 Not Used

7 2479 717 2479 717 Sizing Dryer

7 2479 718 2479 718 Sizing Enclosure

7 2479 719 2479 719 MeCI Storage

7 2479 720 2479 720 TCA Storage

7 2479 721 2479 721 Solv Size Stor

8 2480 801 2480 801 Ox Ov #1 In PAN 3 080E-02 Y 2 511E-02 3 080E-02 2 485E-02 6.792E-03 1 304E-02 Y 5 119E-03 8 190E-03 4 314E-02 7 797E-03

8 2480 802 2480 802 Ox Ov #1 Out PAN 4 537E-02 Y 3 664E-02 4 537E-02 3 627E-02 6 174E-03 S 186E-02 Y 9 057E-03 1 449E-02 7 147E-02 1 S88E-02

8 2480 803 2480 803 Ox Ov U2 In PAN 1 975E-02 Y 1 357E-02 1 975E-02 1 343E-02 S 943E-03 2 624E-02 Y 6 694E-03 1 071E-02 4 083E-02 1 88SE-02

8 2480 804 2480 804 Ox Ov #2 Out PAN 2 343E-02 Y 1 575E-02 2 343E-02 1 5S9E-02 5 325E-03 3 535E-02 Y 5 513E-03 8 820E-03 5 410E-02 1 935E-02

8 2480 805 2480 805 Ox Ov #3 In.PAN 1 489E-02 Y 8 498E-03 1 489E-02 8 413E-03 5 711E-03 9 030E-03 Y 4 725E-03 7 S60E-03 4 353E-02 1 574E-02

8 2480 806 2480 806 Ox Ov #3 Out PAN 1 700E-02 Y 1 162E-02 1 700E-02 1 150E-02 5 325E-03 8 104E-03 Y 4 72SE-03 7 560E-03 4 075E-02 1 559E-02

8 2480 807 2480 807 Ox Ov #4 In PAN 1 238E-02 Y 8 888E-03 1.238E-02 8 798E-03 5 32SE-03 3 705E-03 Y 4 725E-03 7 560E-03 3 612E-02 1 737E-02

8 2480 808 2480 808 Ox Ov #4 Out A 1 418E-02 Y 9 434E-03 1 418E-02 9 339E-03 5 557E-03 5 480E-03 Y 4 725E-03 7 560E-03 2 902E-02 1 347E-02

8 2480 809 2480 809 Not Designated

8 2480 810 2480 810 LTF Seal In

8 2480 811 2480 811 LTF Incinerator 2 672E-02 Y 1 064E-02 2 672E-02 1 054E-02 5 634E-03 1 698E-03 Y 2 087E-04 3 339E-04 3.936E-03 9 214E-04

8 2480 812 2480 812 LTF Seal Out 9 325E-03 Y 6 705E-03 9 32SE-03 6 637E-03 5 248E-03 1 23SE-02 Y 2 284E-04 3 654E-04 1 026E-02 3 898E-03

8 2480 813 2480 813 HTF Seal In 6160E-03 Y 4 823E-03 6 160E-03 4 774E-03 1 559E-03 1.142E-03 Y 3 543E-02 5 668E-02 1 189E-03 1.684E-03

8 2480 814 2480 814 HTF Seal Out 1 160E-02 Y 8 966E-03 1 160E-02 8 876E-03 4 939E-03 1 544E-04 Y 7 875E-04 1 260E-03 7.153E-03 9 923E-04

8 2480 815 2480 815 Surface Treat 1 034E-02

8 2480 816 2480 816 Surface Treat Rinse

8 2480 817 2480 817 Sizing Dryer 1 1 593E-01

8 2480 818 2480 818 Sizing Dryer 2

8 2480 819 2480 819 Bicarb Mix Room

8 2480 820 2480 820 Not Designated

8 2480 821 2480 821 Not Designated

10 2481 10-01 2481 10-01 Ox Ov #1 In PAN 3 463E-02 Y 2 823E-02 3 463E-02 2 795E-02 7.637E-03 1.467E-02 Y S 7S6E-03 9 210E-03 4 8S1E-02 8 767E-03

10 2481 10-02 2481 10-02 Ox Ov #1 Out PAN S 102E-02 Y 4 121E-02 5 102E-02 4 079E-02 6 943E-03 S 832E-02 Y 1 018E-02 1 629E-02 8 037E-02 1 785E-02

10 2481 10-03 248110-03 Ox Ov #2 In PAN 2 221E-02 Y 1 526E-02 2 221E-02 1 510E-02 6 683E-03 2 951E-02 Y 7 528E-03 1 204E-02 4 591E-02 2 120E-02

10 2481 10-04 2481 10-04 Ox Ov #2 Out PAN 2 635E-02 Y 1 771E-02 2 635E-02 1 753E-02 5 988E-03 3 975E-02 Y 6 199E-03 9 919E-03 6 084E-02 2 176E-02

10 2481 10-05 2481 10-05 Ox Ov #3 In PAN 1 674E 02 Y 9 556E-03 1 674E-02 9 460E-03 6 422E-03 1 015E-02 Y 5 314E-03 8 502E-03 4 895E-02 1 769E-02

10 2481 10-06 2481 10-06 Ox Ov #3 Out PAN 1 912E-02 Y 1 306E-02 1 912E-02 1 293E-02 5 988E-03 9 113E-03 Y S 314E-03 8 502E-03 4 582E-02 1 7S3E-02

10 2481 10-07 2481 10-07 Ox. Ov #4 In PAN 1 392E-02 Y 9 995E-03 1 392E-02 9 894E-03 S 988E-03 4 166E-03 Y S 314E-03 8 502E-03 4 062E-02 1 953E-02

10 2481 10-08 2481 10-08 Ox Ov #4 Out A 1 595E-02 Y 1 061E-02 1 595E-02 1 050E-02 6 249E-03 6.162E-D3 Y S 314E-03 8 S02E-03 3 263E-02 1.514E-02

10 2481 10-09 2481 10-09 Not Designated

10 2481 10-10 2481 10-10 LTF Seal In

10 2481 10-11 248110-11 LTF Incinerator 3 005E-02 Y 1 197E-02 3 005E-02 1 185E-02 6 33SE-03 1 909E-03 Y 2 347E-04 3 755E-04 4 426E-03 1 036E-03

10 2481 10-12 2481 10-12 LTF Seal Out 1 049E-02 Y 7 540E-03 1 049E-02 7 464E-03 5 902E-03 1 389E-02 Y 2 568E-04 4 109E-04 1 154E-02 4.384E-03

10 2481 10-13 2481 10-13 HTF Seal In 6 927E-03 Y 5 423E-03 6 927E-03 5 369E-03 1 753E-03 1 284E-03 Y 3 984E-02 6 374E-02 1 337E-03 1.893E-03

10 2481 10-14 2481 10-14 HTF Seal Out 1 304E-02 Y 1 008E-02 1 304E-02 9 981E-03 5 554E-03 1 736E-04 Y 8 856E-04 1 417E-03 8 044E-03 1 116E-03

10 2481 10-15 248110-15 Surface Treat 1 163E-02

10 2481 10-16 2481 10-16 Surface Treat Rinse

10 2481 10 17 2481 10-17 Sizing Dryer 1 1 593E-01

10 2481 10-18 2481 10-18 Sizing Dryer 2

10 2481 10-19 2481 10-19 Bicarb Mix Room

10 2481 10-20 2481 10-20 Not Designated

10 2481 10-21 248110-21 Not Designated

11 2482 11-01 2482 11-01 Ox Ov #1 In PAN 4 248E-02 Y 3 463E-02 4.248E-02 3 428E-02 9 369E-03 1 799E-02 Y 7 062E-03 1 130E-02 1 947E-01 1 076E-02

11 2482 11-02 2482 11-02 Ox Ov #1 Out PAN 6 259E-02 Y 5 055E-02 6 259E-02 S 004E-02 8 517E-03 7 155E-02 Y 1 249E-02 1 999E-02 2 338E-01 2 190E-02

11 2482 11-03 2482 11-03 Ox Ov #2 In PAN 2 724E-02 Y 1 871E-02 2 724E-02 1 853E-02 8 198E-03 3 620E-02 Y 9 234E-03 1 477E-02 1 916E-01 2 601E-02

11 2482 11-04 2482 11-04 Ox Ov #2 Out PAN 3 232E-02 Y 2 173E-02 3 232E-02 2 151E-02 7 346E-03 4 876E-02 Y 7 605E-03 1 217E-02 2 099E-01 2 669E-02

11 2482 11-05 2482 11-05 Ox Ov #3 In PAN 2 054E-02 Y 1 172E-02 2 054E-02 1 160E-02 7 879E-03 1 246E-02 Y 6 S18E-03 1 043E-02 1 953E-01 2 171E-02

11 2482 11-06 2482 11-06 Ox Ov #3 Out PAN 2 346E-02 Y 1 603E-02 2.346E-02 1 S86E-02 7 346E-03 1 118E-02 Y 6 518E-03 1 043E-02 1 914E-01 2 151E-02

11 2482 11-07 2482 11-07 Ox Ov B4ln PAN 1 708E-02 Y 1 226E-02 1 708E-02 1.214E-02 7 346E-03 5 110E-03 Y 6 518E-03 1 043E-02 1 BS1E-01 2 396E-02

11 2482 11-08 2482 11-08 Ox Ov #4 Out A 1 957E-02 Y 1 301E-02 1.957E-02 1 288E-02 7 666E-03 7 559E-03 Y 6 518E-03 1 043E-02 1.753E-01 1 858E-02

11 2482 11-09 2482 11-09 Not Designated

11 2482 11-10 2482 11-10 LTF Seal In

11 2482 11-11 2482 11-11 LTF Incinerator 3 686E-02 Y 1 468E-02 3 686E-02 1 453E-02 7 772E-03 2 342E-03 Y 2 879E-04 4 606E-04 5 430E-03 1 271E-03

11 2482 11-12 2482 11-12 LTF Seal Out 1 286E-02 Y 9 250E-03 1 286E-02 9 156E-03 7 240E-03 1 703E-02 Y 3 1S1E-Q4 5 041E-04 1 416E-02 5.378E-03

11 2482 11-13 2482 11-13 HTF Seal In 8 498E-03 Y 6 653E-03 8 498E-03 6 586E-03 2 150E-03 1 575E-03 Y 4 887E-02 7 819E-02 1 640E-03 2 323E-03

11 2482 11-14 2482 11-14 HTF Seal Out 1 600E 02 Y 1 237E-02 1 600E-02 1 224E-02 6 814E-03 2 129E-04 Y 1 086E-03 1 738E-03 9 868E-03 1 369E-03

11 2482 11-15 2482 11-15 Surface Treat 1 427E-02

11 2482 11-16 2482 11-16 Surface Treat Rinse

11 2482 11-17 2482 11-17 Sizing Dryer 1 1 957E-01

11 2482 11-18 2482 11-18 Sizing Dryer 2



Emission Reduction

Low-NO* Low-NO, Ultra Low-NOx

Baghouse Venturi Scrubber Burner Burner Burner RTO

Fiberline PM„ Technically PM1S Technically

ID Building Source ID Source Code Source Description Controlled1 feasibled? controlled* PM10 Controlled’ PM2 s Controlled* S02h Controlled NH3h Controlled feasible1? NOx1 Controlled NOxkControlled VOC1 Controlled CO" Controlled

(lb/hr) {Y/N) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (Y/N) (lb/hr) (lb/hr) (lb/hr) (lb/hr)

11 2482 11-19 2482 11-19 Bicarb Mix Room

11 2482 11-20 2482 11-20 Not Designated

11 2482 11-21 2482 11-21 Not Designated

12 2483 12-01 2483 12-01 Ox Ov #1 In PAN 4 251E-02 Y 3 466E-02 4 251E02 3 431E-02 9 376E-03 1 801E-02 Y 7 067E-03 1 131E-02 1 948E-01 1 076E-02

12 2483 12-02 2483 12-02 Ox Ov #1 Out PAN 6 263E-02 Y 5 059E-02 6 263E-02 5 008E-02 8 523E-Q3 7 160E-02 Y 1 250E-02 2 000E 02 2 339E-01 2 192E-02

12 2483 12-03 2483 12-03 Ox Ov #2 In PAN 2 726E-02 Y 1 873E 02 2 726E-02 1 854E-02 8 204E 03 3 622E-02 Y 9 241E-03 1 479E-02 1 916E-01 2 603E-02

12 2483 12-04 2483 12-04 Ox Ov #2 Out PAN 3 234E-02 Y 2 174E-02 3 234E-02 2 152E-02 7 352E-03 4 880E-02 Y 7 610E-03 1 218E-02 2 099E-01 2 671E-02

12 2483 1205 2483 12-05 Ox Ov 83 In PAN 2 0SSE-02 Y 1 173E-02 2 055E-02 1 161E-02 7 884E-03 1 247E-02 Y 6 523E-03 1 044E-02 1 953E-01 2 172E-02

12 2483 12-06 2483 12-06 Ox Ov #3 Out PAN 2 347E-02 Y 1.604E-02 2 347E-02 1 S88E-02 7 352E-03 1 119E-02 Y 6 523E-03 1 044E-02 1 915E-01 2 153E-02

12 2483 12-07 2483 12-07 Ox Ov #4 In PAN 1 7O9E-02 Y 1 227E-02 1 709E-02 1 215E-02 7 352E-03 5 114E-03 Y 6 523E-03 1 044E-02 1 851E-01 2 397E-02

12 2483 12-08 2483 12-08 Ox Ov #4 Out A 1 958E-02 Y 1 302E-02 1 958E-02 1 289E-02 7 671E-03 7 565E-03 Y 6 523E-03 1 044E-02 1 753E-01 1 859E-02

112 2483 12-09 2483 12-09 Not Designated

12 2483 12-10 2483 12-10 LTF Seal In

12 2483 12-11 2483 12-11 LTF Incinerator 3 689E-02 Y 1 469E-02 3 689E-02 1 454E-02 7 778E-03 2 344E-03 Y 2 881E-04 4 610E-04 5 434E-03 1 272E-03

12 2483 12-12 2483 12-12 LTF Seal Out 1.287E-02 Y 9 256E-03 1 287E-02 9 163E-03 7 245E-03 1 705E-02 Y 3 153E-04 5 045E-04 1 417E-02 5 382E-03

12 2483 12-13 2483 12-13 HTF Seal In 8 504E-03 Y 6 658E-03 8 504E 03 6 591E-03 2 152E 03 1 576E-03 Y 4 891E-02 7 825E-02 1 641E-03 2 324E-03

12 2483 12-14 2483 12-14 HTF Seal Out 1 601E-02 Y 1 238E-02 1.601E-02 1 225E-02 6 819E-03 2 131E-04 Y 1 087E-03 1 739E-03 9 875E-03 1 370E-03

12 2483 12-15 2483 12-15 Surface Treat 1 428E-02

12 2483 12-16 2483 12-16 Surface Treat Rinse

12 2483 12-17 2483 12-17 Suing Dryer 1 1 957E-01

12 2483 12-18 2483 12-18 Suing Dryer 2

12 2483 12-19 2483 12-19 Bicarb Mix Room

12 2483 12-20 2483 12-20 Not Designated

12 2483 12-21 2483 12 21 Not Designated

13 2484 13-01 2484 13-01 Ox Ov #1Zn 1 & 2 1 403E-02 Y 1 396E-02 1 403E-02 1 382E-02 1 250E-02 N 1 035E-01 1 035E-01 6 295E-03

13 2484 13-02 248413 02 Ox Ov #2 Zn 1 & 2 1 777E-02 Y 1 768E-02 1 777E-02 1 750E-02 1 597E-02 N 1 127E-01 1 127E-01 8 866E-03

13 2484 13-03 2484 13-03 Ox Ov A3 Zn 1 & 2 5 789E-03 Y 5 760E-03 5 789E-03 5 702E-03 5 278E-03 N 1 006E-01 1 006E-01 3 062E-03

13 2484 13-04 2484 13-04 Ox Ov A4 Zn 1 & 2 5 437E-03 Y 5 410E-03 5 437E-03 5 3S5E-03 4 306E-03 N 9 709E-02 9.709E-02 3 036E+00

13 2484 13-05 2484 13-05 RTO & Baghouse 1 419E+00 Y 1 323E+00 1 419E+00 1310E+00 1 317E-01 3 147E-01 N 3 805E+00 3 805E+00 7 046E-01 1 744E-01

13 2484 13-06 2484 13-06 Surface Treatment 1 574E-01

13 2484 13-07 2484 13-07 Suing Dryer #1 1 957E-01

13 2484 13-08 2484 13-08 Sizing Dryer #2

13 2484 13-09 2484 13-09 Suing Dryer A3

13 2484 13-10 2484 13-10 Bicarb Mix Room

14 2485 14-01 2485 14-01 Ox Ov. AlZnl&2 1 403E-02 Y 1 396E-02 1 403E-02 1 382E-02 1 250E-02 N 1 03SE-01 1 035E-01 6 295E-03

14 2485 14-02 2485 14-02 Ox Ov A2 Zn 1 & 2 1 777E-02 Y 1 768E-02 1 777E-02 1 7S0E-02 1 597E-02 N 1 127E-01 1 127E-01 8 866E-03

14 2485 14-03 2485 14-03 Ox Ov A3 Zn 1 & 2 5 789E-03 Y 5 760E-03 5 789E-03 5 702E-03 5 278E-03 N 1 006E-01 1 006E-01 3 062E-03

14 2485 14-04 2485 14-04 Ox Ov A4 Zn 1 & 2 5 437E-03 Y 5 410E-03 5 437E-03 5 355E-03 4 306E-03 N 9 709E-02 9 709E-02 3 036E+00

14 2485 14-05 2485 14-05 RTO a Baghouse 1 419E+00 Y 1 323E+00 1 419E+00 1.310E+00 1 317E 01 3 147E-01 N 3 805E+00 3 805E+00 7 046F-01 1 744E-01

14 2485 14-06 2485 14-06 Surface Treatment 1 574E-01

14 2485 14-07 2485 14-07 Sizing Dryer A1 1 957E-01

14 2485 14-08 2485 14-08 Sizing Dryer A2

14 2485 14-09 2485 14-09 Sizing Dryer A3

14 2486 14-10 2485 14-10 Bicarb Mix Room

13 2489 15-01 2489 15 01 Ox. Ov A1 Zn 1 a 2 1 522E-02 Y 1 51SE-02 1 S22E-02 1 S00E-02 1 356E-02 N 1 123E-01 1 123E-01 6 830E-03

15 2489 15-02 2489 15-02 Ox Ov #2 Zn 14 2 1 928E-D2 Y 1.918E-02 1 928E-02 1 899E-02 1 733E-02 N 1 223E-01 1 223E-01 9 619E-03

15 2489 15-03 248915-03 Ox. Ov A3 Zn 1 a 2 6 281E-03 Y 6 250E-03 6 281E-03 6 186E-03 5 727E-03 N 1 092E-01 1 092E-01 3 322E-03

IS 2489 15-04 2489 15-04 Ox Ov A4 Zn 1 a 2 5 899E-03 Y 5 869E-03 5 899E-03 5 810E-03 4 672E-03 N 1 053E-01 1 053E-01 3 294E+00

15 2489 15-05 2489 15-05 TO/Baghouse/SCR/Heat Recova 1 539E+00 Y 1 436E+00 1 539E+00 1.421E+00 1 429E-01 3 414E-01 N 4 128E+00 4128E+00 7 645E-01 1 892E-01

15 2489 15-06 2489 15-06 Surface Treatment 1 708E-01

15 2489 15 07 248915 0/ Sizing Dryers A1 2,3 2124E-01

15 2489 15-10 2489 15-10 Bicarb Mix Room

16 2490 16-01 2490 16-01 Ox Ov A1 Zn 1 a 2 1 522E-02 Y 1 515E-02 1 522E-02 1 500E-02 1 356E-02 N 1 123E-01 1 123E-01 6 830E-03

16 2490 16-02 2490 16-0? Ox Ov #2 Zn 1 a 2 1 928E-02 Y 1 918E-02 1 928E-02 1 899E-02 1 733E-02 N 1 223E-01 1 223E-01 9 619E-03

16 2490 16 03 2490 16 03 Ox Ov A3 Zn 1 a 2 6 281E-03 Y 6 250E-03 6 281E-03 6186E-03 5 727E-03 N 1 092E-01 1 092E-01 3 322E-03

16 2490 16-04 2490 16-04 Ox Ov A4 Zn 1 a 2 5 899E-03 Y 5 869E-03 5 899E-03 5 810E-03 4 672E-03 N 1 053E-01 1 053E-01 3 294E+00

16 2490 16 05 2490 16 05 TO/Baghouse/SCR/He»at Recove 1 539E+00 Y 1 436E+00 1 539E+00 1 421E+00 1 429E-01 3 414E-01 N 4128E+00 4128E+00 7 645E-01 1 892E-01

16 2490 16-06 2490 16-06 Surface Treatment 1 708E-01

16 2490 16-07 2490 16 07 bU'rg Dryers Al.2,3 2 124E-01

16 2490 16-10 2490 16-10 Bicarb Mix Room

PILOT 8162 PL01 8162 PL01 Pilot Plant Oxidation Ovens 1 607E-04 Y 8 221E-05 1 607E-04 8 138E-05 1 691E-04 Y 2 671E-05 4 273E-05 1 378E-04 1 229E-04

PILOT 8162 PL02a 8162 PL02a Pilot Plant LT Furnace A1 In 5 761E-05 Y 2 947E-05 5 761E-05 2 917E-05 1 821E-07 2 822E-05

PILOT 8162 PL02b 8162 PL02b Pilot Plant LT Furnace A1 Out 6 162E-04 Y 3 152E-04 6 162E-04 3 120E-04 1 755E-04 2 323E-03 5.132E-04

PILOT 8162 PL03a 8162 PL03a Pilot Plant LT Furnace A2 In 1 128E-03 Y 5 770E-04 1 128E-03 5 712E-04 1 304E-04 4 776E-03

PILOT 8162 PL03b 8162 PL03b Pilot Plant LT Furnace A2 Out 5 761E-05 Y 2 947E-05 5 761E-05 2 917E-05 1 821E-07 2 822E-05

PILOT 8162 PL04a 8162 PL04a Pilot Plant HT Furnace In 5 761E-05 Y 2 947E-05 S.761E-05 2 917E-05 1 821E-07 2 593E-04

PILOT 8162 PL04b 8162 PL04b Pilot Plant HT Furnace Out 5 761E-05 Y 2.947E-05 5 761E-05 2 917E-05 6 094E-03 2 593E-04

PILOT 8162 PLOSa 8162 PLOSa Pilot Plant HM Furnace In 5 761E-05 Y 2 947E-05 5 761E-05 2 917E-05 1 821E-07 2.593E-04

PILOT 8162 PlOSb 8162 PlOSb Pilot Plant HM Furnace Out 5 761E-05 Y 2 947E 05 5 761E-05 2 917E-05 1 821E-07 2 593E-04

PILOT 8162 PL06 8162 PL06 Pilot Plant Incinerator 1 950E-05 Y 1 940E-05 1 950E-05 1 920E-05 1 516E-06 Y 4 007E-03 6 411E-03 1 390E-05 9 281E-05

Matrix 2478 2478_1 2478_1 Tower 1 RTO 4 681E-02 Y 4 658E-02 4 681E-02 4 611E-02 3 640E-Q3 N 3 095E-01 3 095E-01 2 734E-02 2 47GE-01

Matrix 2478 2478_16 2478_16 Tower 4 RTO 6 482E-02 Y 6 449E-02 6 482E 02 6 384E-02 5 040E-03 N 4 286E-01 4 286E-01 5 429E-02 3 429E-01

Matrix 2478 2478_17 2478_17 Tower 3 RTO 6 842E-02 Y 6 807E-02 6 842E-02 6 739E-02 5 320E-03 N 4 524E-01 4 524E-01 5 429E-02 3 619E-01

EmGen 2344 G-31 G-31 Emergency Generator

EmGen 2344 G-35 G-35 Emergency Generator

EmGen 2436 G-S4 G-54 Emergency Generator

EmGen 2436 G-58 G-58 Emergency Generator

EmGen 2478 G-76 G-76 Emergency Generator



Emission Reduction

Fiberline
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Burner

Ultra Low-NOx

Burner RTO

PM10

Controlled1

(Ib/hr)

Technically

feasible"?

(Y/N)

PMIS

controlled*

(Ib/hr)

PM10 Controlled' 

(Ib/hr)

PM2s Controlled1 

db/hr)

SO," Controlled 

(Ib/hr)

NHjh Controlled 

(Ib/hr)

Technically

feasible'7

(Y/N)

NO,1 Controlled 

(Ib/hr)

NOxk Controlled 

(Ib/hr)

VOC1 Controlled 

(Ib/hr)

CO"1 Controlled 

(Ib/hr)

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

EmGen

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

HVAC

2479

8132

2479

2478

2480

2480

2481

2481

2482

2482

2483

2483

2484

2484

2485

2485

2486

2486

2487

2487

2478

2478

2486

Plant

2344

2343

2422

2436

2436

2478

2479

2480

2481

2482

2483

2486

2486

2486

2486

2488

8156

8132

8162

8167

8185

8186

8249

8249

8259

9364

9364

9370

G-81

G-83

G-84

G-85

G-86

G-87

G 88

G-89

G-2482-1 West

G-2482-2 East

G-2483-1 West

G-2483-2 East

G-2484-1 West

G-2484-2 East

G-2485-1 West

G-2485-2 East

G-2486-1 West

G-2486-2 East

G-2487-1 West

G-2487-2 East

G-90

G-91

G-92

CA-239

2344-7

2343-1

2422-1

2436-1

2436-10

2478- 16

2479- 1

2480- 1

2481- 1

2482- 18

2483- 18

2486-1

2486-2

2486-3

2486-4

2488-1

8156-1

8132-1

8162-2

8167-1

8185- 1

8186- 1

8249-1

8249-2

8259-1

9364-1

9364-2

9370-1

G-81

G-83

G-84

G-85

G-86

G-87

G 88

G-89

G-2482-1 West

G-2482-2 East

G-2483-1 West

G-2483-2 East

G-2484-1 West

G-2484-2 East

G-2485-1 West

G-2485-2 East

G 2486-1 West

G-2486-2 East

G-2487-1 West

G-2487-2 East

G-90

G-91

G-92

CA-239

2344-7

2343-1

2422-1

2436-1

2436-10

2478- 16

2479- 1

2480- 1

2481- 1

2482- 18

2483- 18

2486-1

2486-2

2486-3

2486-4

2488-1

8156-1

8132-1

8162-2

8167-1

8185- 1

8186- 1

8249-1

8249-2

8259-1

9364-1

9364-2

9370-1

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator 

Emergency Generator

Air Compressor

HVAC Heaters

HVAC Heaters

HVAC Heaters

Boiler-Out of Service

HVAC Heaters

Boiler

HVAC Heaters

HVAC Heaters

HVAC Heaters

HVAC Heaters

HVAC Heaters

HVAC unit downflow

HVAC unit side discharge

Heaters

Boilers

HVAC Heaters

HVAC Heaters

HVAC Heaters

HVAC Heaters

HVAC Heaters

Air Conditioners

Air Conditioners

Boiler

Hot Water Heater

HVAC Heaters

HVAC Heaters

Boiler

HVAC Heaters

Notes

‘ The baghouse PM10 control efficiency was estimated at 99 5%

d Although operation of a baghouse for units with gram loadings below 0 005 gr/scfm is not considered to be efficient, baghouse technology was evaluated for all units, regardless of calculated gram loading

* The baghouse PM2 s control efficiency was estimated at 99 0%

The scrubber PMJCI control efficiency was estimated at 98% based on a vendor cost estimate for control of 9M2 5 at 98%

* The scrubber PM2 s control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of PM2 5

h The scrubber's S02 and NH2 control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of S02 and NH3 by a 2-stage system including venturi scrubber and packed bed 

1A low-NOx burner is considered technically feasible if the existing burner is natural gas powered, not electric

1 Low NOx burner emissions were calculated assuming 50% control efficiency AP-42 Table 1 4-1 Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Low-NOx burner emissions from a small boi'er (50 lb/106 scf) [1-50/100 = 50%] 

k Ultra-Low NO* burner emissions were calculated assuming 68% control efficiency AP-42 Table 1 4-1 Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Ultra-Low-NOX burner emissions from a small boiler (32 lb/106 scf) [1-32/100 = 68%] 

' The RTO control efficiency of VOC is estimated at 98% based on OAQPS manual page 2-7, which describes a thermal oxidizer operating at 1600 degrees Fahrenheit.

m According to vendor's information, RTO provides 90% CO destruction efficiency or 10 ppmv CO outlet concentration, whichever is less stringent (per McGill AirClean 04/29/05) This calculation is based on 90% control efficiency



Tabic B-2: Bafheuse Annualized Cost Estimate

T»bto S-2.1. vendor Estimafd »ashow»t Cost Title H J. Htscal Iriwirt How tof md PM Emtolom

How Rata (scfm)

Beak Equipment

Ceita
Newel Une He.

Aweratekflow 

Rate (arfm)

Amrafe*Flow 

Rata (acfm)

PM ‘Cofleeted 

(Ib/hr)

50,000 $1,389,500 2 0 0 000

40,000 $1,191,000 3 14,641 21.250 0 21

30,000 $992,500 4 17,330 19,600 019

20,000 $794,000 5 23,980 35,350 013

10,000 $595,500 6 19,790 28,100 0 10

'Durr estimate Includes OPTO, RTO,
7 30,557 9,900 018

stadi ducting $3,970.00000 8 49,022 80.700 0 28

Filter Box designed for 32,000 scfm $992,500 00 10 49,022 80,700 0 31

sr Box. alone is 25% of total cost 11 41,381 66.250 0 38

Assume Ductwort Is 4% of total cost $158,800 00 12 41381 66,250 0 36

13 NA NA NA

14 NA NA NA

15 NA NA NA

16 NA NA NA

PILOT 7,030 6,900 000

Matrix NA NA NA

112 NA NA NA
^Ter^eflowrattiftfieMmiTflew rates per HeKeUrwpnwmedinTlbleT^^^ 

‘PM Collected -PM10 collected/fraction of PM tmaUer than 10 mlooM. PM10 

collected is the sum of PM„ collected par line for point sources The average fraction of 

PM smaller than 10 microns based on partide size distribution analyses of Hexcel dust is 
78%

Table M.S. Annuallied Beshottse Cost Per Hexcel Une*

Newel Fiber Une No.

PILOT2 3 4 S 6 7 8 10 11 12

MrectCoetx

$397,000 $687,628 $740,992 $873,010 $789,834 $1,003,549 $1,370,083 $1470,083 $1,218,417 $1,218,417 $536,540

Ductwork' not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158400 $158,800 $158,800

$39,700 $68,763 $74,099 $87,301 $78,983 $100,355 $137,008 $137,008 $121,842 $121,842 $53,654

Sales taxes $11,910 $20,629 $22,230 $26,190 $23,695 $30,106 $41,102 $41,102 $36,553 $36,553 $16496

Freight $19,850 $34,381 $37,050 $43,650 $39,492 $50,177 $68,504 $68,504 $60,921 $60,921 $26,827

purchased Equipment cost, PEC $468,460 $611,401 $874,371 $1,030,151 $932,004 $1,184,167 $1,775,498 $1,775,498 $1,596,532 $1,596,532 $791,917

Direct Installation Costs

$16,738 $32,456 $34,975 $41,206 $37,280 $47,367 $71,020 $71,020 $63,861 $63,861 $31,677

Handling & erection $234,230 $405,700 $437,185 $515,076 $466,002 $592,094 $887,749 $887,749 $798,266 $798,266 $395,959

Electrical $37,477 $64,912 $69,950 $82,412 $74,560 $94,735 $142,040 $142,040 $127,723 $127,723 $63,353

Piping $4,685 $8,114 $8,744 $10,302 $9,320 $11,842 $17,755 $17,75$ $15,965 $15,965 $7,919

Insulation for ductwork $32,792 $56,798 $61,206 $72,111 $65,240 $82,893 $124,285 $124,285 $111,757 $111,757 $55,434

Painting $18,738 $32,456 $34,975 $41,206 $37,280 $47,367 $71,020 $71,020 $63,861 $63,861 $31,677

Direct Installation Coats, DtC $346,660 $600,437 $647,034 $762,312 $689,683 $876,299 $1,313,869 $1,313,869 $1,181,434 $1,181,434 $586,019

Me Preparation Cost Not Estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated

Assume No New Buildings Needed $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Direct Costs, DC $815,120 $1,411,838 $1,521,405 $1,792,463 $1,621,687 $2,060,486 $3,089,367 $3,089,367 $2,777,966 $2,777,966 $1,377,936

$93,692 $162,280 $174,874 $206,030 $186,401 $236,837 $355,100 $355,100 $319,306 $319,306 $158,383

Construction li field expenses $93,692 $162,280 $174,874 $206,030 $186,401 $236,837 $355,100 $355,100 $319,306 $319,306 $158,383

Contractor fees $46,846 $81,140 $87,437 $103,015 $93,200 $118,419 $177,550 $177,$50 $159,653 $159,653 $79,192

Start-up $4,685 $8,114 $8,744 $10,302 $9,320 $11,842 $17,755 $17,755 $15,965 $15,965 $7,919

$4,685 $8,114 $8,744 $10,302 $9,320 $11,842 $17,755 $17,755 $15,965 $15,965 $7,919

Contingencies $14,054 $24,342 $26,231 $30,905 $27,960 $35,526 $53,265 $53,265 $47,696 $47,896 $23,758

Total Indirect Costs, iC $257,653 $446,271 $480,904 $566,583 $512,602 $651,303 $976,524 $976,524 $878,093 $878,093 $435,554

TOTAL CAPITAL INVESTMENT1 (2017$), TO $1301483 $2.601351 $2,803,233 $3,302,665 $2,988,004 $8,796^05 *5,692447 *5492,247 *5,118,482 *5,118482 *2488,886



TMbit »-Z.3. AnnualUed Bifhoutc Colt Per HcmcI Unc4

Hexcel Fiber Une No.

Parameter 2 3 4 5 6 7 t 10 11 12 PILOT

glrect Annual Coats

Operating Labor

Operator $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 57,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614

Maintenance

labor $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Electricity lor Ian, did not estimate compressed 
air costh

$0 $23,870 $22,016 $39,708 $31,564 $11,120 $90,649 $90,649 $74,417 $74,417 $9,997

Bag Replacement, New Filters ■* Labor $696 $21,946 $20,296 $36,046 $28,796 $10,596 $01,396 $81,396 $66,946 $66,946 $9,596

ys/aste disposal $0 $22 $21 $14 $11 $20 $30 $34 $41 $41 $0

Total Direct Annual Cost $90,390 $135,532 $132,027 $165,462 $150,065 $111,430 $261,768 $261,772 $231,098 $231,098 $109,287

indirect Annual Costs

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816

Administrative charges $30,038 $$2,027 $56,065 $66,053 $59,760 $75,930 $113,845 $113,845 $102,370 $102,370 $50,778

Property tax $15,019 $26,014 $28,032 $33,027 $29,880 $37,965 $56,922 $56,922 $51,185 $51,185 $25,369

Insurance $15,019 $26,014 $28,032 $33,027 $29,880 $37,965 556.922 $56,922 $51,185 $51,185 $25,389

Capital recovery factor, CRF Oil 0 11 0 11 Oil 0 11 0 11 Oil 0 11 Oil on 0 11

Capital Recovery $165,207 $286,149 $308,336 $363,293 $328,680 $417,616 $626,147 $626,147 $563,033 $563,033 $279,277

Total Indirect Annual Costs $279,099 $444,019 $474,301 $549,216 $502,017 $623,292 $907,654 $907,654 $821,589 $821,569 $434,649

TOTAL ANNUAL COST $369,489 $579,551 $606,320 $714,678 $652,082 $734,722 $1,169,422 $1,169,426 $1,052,607 $1,052,687 $543,937

d cost alculwons equwlofA are prosit m T»W« &-10 Unkss oth«r«\s* rvotetf. aquatwr* k* Ukar> from U S E^iroom*nt»l ProtKtwr ^«r>cy, EPA, Alt PoUutiop CoAttol Cost Slrth Editw EPA/4S2/W2-001, 1002

* Interpolated from Table 6-2-1

1 the ductwork cost was estimated based on a percentage (4K) of the total cost quote from Durr for the entire system for the 30.000 scfm RTO* The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 sefm 

' Retrofit factor based on average of 1 3 -1 5. provided on OAQPS Manual, Section 6. Chapter 3. Page 3-41

h Electncity cost of $0 06/kW-hr communicated from Bryan Wheeler of Heicel to Minam Hacker of Aspen Outlook, LLC on 03/20/17 via email communication Electncty cost based on Cost Control Manual Equation 2 10



Table B-3: Venturi Scrubber Annualized Cost Estimate for PM Control

Table Vendor Estimated Venturi Soubber Cost

Flow Rate (scfm)

17,000

0

$350,000

$0

of a packed-bed scrubber able to achetve 9M removal efficiency was e-mailed 
on 03/31/17 from Pollution Control Systems to l Courtnght (Aspen Outlook. 
LLC)

Table B-3.2. Heacel Exhaust Flow Hate

Hexcel Une No.
Average k Flow Rate 

(srfm)

Averagek Flow Rate 

(acfm)

2 0 0

3 14,641 21,250

4 17,330 19,600

5 23,980 35,350

6 19,790 28,100

7 30,557 9,900

ft 49,022 80,700

10 49,022 80,700

11 41.381 66.250

12 41,381 66.250

13 NA NA

14 NA NA

15 NA NA

16 NA NA

PILOT 7,030 8,900

Matrix 7,140 10,000

112 NA NA

1 The average flow rate shown Is the sum of flow rates per Hexcel line for point sources presented in 

Table B-l

Table B-3.3. Annuallied Venturi Scrubber Cost Per Hexcel Une'

Hexcel FibarUneNo.

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT Matrix

Direct Coats

Purchased equipment costs

Basic Equipment, Ventun scrubber, BEd $0 $301,437 $356,786 $493,713 $407,444 $629,107 $1,009,273 $1,009,273 $851,966 $851,966 $144,730 $146,991

Ductwork*
not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800

Instrumentation $0 $30,144 $35,679 $49,371 $40,744 $62,911 $100,927 $100,927 $85,197 $85,197 $14,473 $14,699

Sales taxes $0 $9,043 $10,704 $14,811 $12,223 $18,873 $30,278 $30,278 $25,559 $25,559 $4,342 $4,410

Freight $0 $15,072 $17,839 $24,686 $20,372 $31,455 $50,464 $50,464 $42,598 $42,598 $7,236 $7,350

Purchased Equipment Cost, PEC $0 $355,695 $421,007 $582,581 $480,783 $742,346 $1,349,742 $1,349,742 $1,164,120 $1,164,120 $329,581 $332,249

Direct Installation Costs, DIC $0 00 $302,340 88 $357,855 92 $495,193 86 $408,665 87 $630,993 89 $1,147,280 57 $1,147,280 57 $989,501 93 $989,501 93 5280,143 72 $282,411 70

Total Direct Costs, DC $0 00 $658,036 02 $778,862 88 $1,077,774 88 $889,449 25 $1,373,33965 $2,497,022 41 $2,497,022 41 52,153,621 85 $2,153,62185 5609,724 56 $614,660 76

Engineering $0 $35,570 $42,101 $58,258 $48,078 $74,235 $134,974 $134,974 $116,412 $116,412 $32,958 $33,225

Construction & field expenses so $35,570 $42,101 $58,258 $48,078 $74,235 $134,974 $134,974 $116,412 $116,412 $32,958 $33,225

Contractor fees $0 $35,570 $42,101 $58,258 $48,078 $74,235 $134,974 $134,974 $116,412 $116,412 $32,958 $33,225

Start-up $0 $3,557 $4,210 $5,826 $4,808 $7,423 $13,497 $13,497 $11,641 $11,641 $3,296 $3,322

Performance test $0 $3,557 $4,210 $5,826 $4,808 $7,423 $13,497 $13,497 $11,641 $11,641 $3,296 $3,322

Contingencies so $10,671 $12,630 $17,477 $14,424 $22,270 540,492 $40,492 $34,924 534,924 $9,887 $9,967

Total Indirect Costs, 1C $0 $124,493 $147,352 $203,903 $168,274 $259,821 $472,410 $472,410 $407,442 $407,442 $115,353 $116,287

TOTAL CAPITAL INVESTMENT1 (2017$>
$0 $1,095,5*1 $1,296,701 $1,794,350 51,480,813 $2,286,425 $4,157,205 $4,157,205 $3,585,489 $3,585,489 51,015,109 $1,023,327



Table ft-3.3 Annualized Venturi Scrubber Cost Per Hevcel Une ‘

Heicel Fiber Une No.

Parameter Z 3 4 5 6 7 8 10 11 12 PILOT Matrix

Direct Annual Costs

Operating Labor

Operator
$50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614

Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Materials

Water* $0 $65 $60 $109 $86 $30 $248 $248 $204 $204 $27 $31
Chemical Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated

Wastewater

Wastewater Sewer Fee - Not Applicable" 

Sludge Disposal - Not Estimated

Electricity

Fan1 $0 $19,891 $18,347 $33,090 $26,303 $9,267 $75,541 $75,541 $62,014 $62,014 $8,331 $9,361

Foul Direct Annuel Cost $89,694 $109,651 $108,101 $122,893 $116,084 $98,991 $165,483 $165,483 $151,912 $151,912 $98,052 $99,085

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816

Administrative charges $0 $21,911 $25,934 $35,887 $29,616 $45,728 $83,144 $63,144 $71,710 $71,710 $20,302 $20,467

Property tax $0 $10,955 $12,967 $17,943 $14,808 $22,864 $41,572 $41,572 $35,855 $35,855 $10,151 $10,233

Insurance $0 $10,955 $12,967 $17,943 $14,808 $22,864 $41,572 $41,572 $35,855 $35,855 $10,151 $10,233

Capital recovery factor on 0 11 Oil on Oil on 0 11 011 on on Oil onCapital Recovery $0 $120,510 $142,637 $197,378 $162,889 $251,507 $457,293 $457,293 $394,404 $394,404 $111,662 $112,566

Total Indirect Annual Costs $53,817 $218,148 $248,322 $322,969 $275,938 $396,780 $677,397 $677,397 $591,640 $591,640 $206,083 $207,316

TOTAL ANNUAL COST $143,511 $327,798 $356/423 $445,862 $392,022 $495,772 $642480 $842480 $743,552 $743,552 $304,135 $306,401

All cost calculation! equations are provided in Table B-10 Unless otherwise noted, eauatlons are taken from U S Environmental Protection Agency, EPA Air Pollution Control Cost manual. Sixth Edition EPA/452/B-02-001, January 2002 

Interpolated from Table B-3 1

The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Durr for the entire system for the 30.000 scfm RTO+ The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 sefm 

Retrofit factor based on average of 1 3 • 1 S, based on information provided In OAQPS Manual, Section 6, Chapter 2, Page 2-49 

It is estimated that the scrubber would consume 183 gallons of water per day based on water consumed by a similar sited scrubber 

Heicel pays a flat fee of $2427 84/month for sewer that would not be expected to increase

Electricity coslof$0 06/kW-hr communicated from Bryan Wheeler of Hexcel to Miriam Hacker of Aspen Outlook, LLC on 03/20/17 via email communication Electncty cost based on Cost Control Manual Equation 2 10



Tabk B-4: Venturi Scrubber Annualized Cost Estimate for S02 Control

Table B-4.1 Vendor Ertlmated Venturi Scrubber Cost

Flow Rate (scfm)

task Equipment 

Cost*

17,000

0

$350,000

$0

'The basic equipment cost of a 2-Stage unit, with a venturi scrubber 

upstream of a packed-bed scrubber able to acnelve 9SK removal 
efficiency was e-mailed on 03/31/17 from Pollution Control Systems 
to L Courtnght (Aspen Outlook. ILQ

Table B-4.Z. Hexcel Exhaust Flow tote

Heieel Une No.
Avenge k

Flow Rate (scfm)

Averagek Flow 

Rate (acfm)

2 254 750

3 2,208 6,000

4 2.096 6.000

5 4.952 11,600

6 4,065 8.200

7 6.046 9.900

S 49,022 80,700

10 49,022 80,700

11 41,381 66,250

12 41,381 66,250

13 62.321 108,341

14 62,321 108,341

15 124,368 108,341

16 124,368 108,341

PILOT 254 750

Matrix 7,140 10.000

112 NA NA

*The average flow rate shown is the sum of flow rates per Heieel line for point sources 

with non-negligiUe SOiemissiOn rates presented in Table B-l Point sources with 

negligible SO] emission rates were considered not technologically feasible to control wtth a 
scrubber

Table »-43. Annual bed Venturi Scrubber Cost Per H excel Linec

Hex cel Fiber Une No.

PILOT Matrix2 3 4 5 6 7 8 10 11 12 13 14 15 16

Direct Costs

Purchased equipment costs

Basic Equipment, Venturi scrubber, BE4 $5,224 $45,460 $43,152 $101,951 $83,694 $124,475 $1,009,273 $1,009,273 $851,966 $851,966 $1,283,088 $1,283,088 $2,560,512 $2,560,512 $$,224 $146,991

Ductwork*
not estimated $158 800 $158 800 $158 800 $158 800 $158800 $158 800 $158 800 $158 800 $158 800 5158 800 $158800 $153 800 $158 800

Instrumentation $522 $4,546 $4,31$ $10,195 $8,369 $12,447 $100,927 $100,927 $85,197 $85,197 $128,309 $128,309 $256,051 $256,051 $522 $14,699

Sales taxes $157 $1,364 $1,295 $3,059 $2,511 $3,734 $30,278 $30,278 $25,559 $25,559 $38,493 $38,493 $76,815 $76,815 $157 $4,410

Freight $261 $2,273 $2,158 $5,098 $4,185 $6,224 $50,464 $50,464 $42,598 $42,598 $64,154 $64,154 $128,026 $128,026 $261 $7,350

$6,164 $53,643 $50,919 $120,302 $98,759 $146,880 $1,349,742 $1,349,742 $1,164,120 $1,164,120 $1,672,843 $1,672,843 $3,180,204 $3,180,204 $164,964 $332,249

Direct Installation Costs, OIC $5.239 76 $45,596 66 $43,281 45 $102.256 54 $83,945 57 $124,84840 $1,147.280 57 $1,147,280 57 $989,501 93 $989,501 93 $1,421,916 90 $1,421,916 90 $2,703.173 45 $2,703,173 45 $140.219 76 $282,41170

Total Direct Costs, DC $11,404 17 $99,239 79 $94,200 80 $222.558 36 $182.705 06 $271,728 87 $2,497,022 41 $2,497,022 41 $2,153,62185 $2,153,621 85 $3,094,760 31 $3,094,760 31 $5,883,377 51 $5,883,377 51 $305,184 17 $614,660 76

Engineering $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Construction & field expenses $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Contractor fees $616 $$.364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Stan-up $62 $536 $509 $1,203 $988 $1,469 $13,497 513.497 $11,641 $11,641 $16,721 $16,728 $31,802 $31,802 $1,650 $3,322

Performance test $62 $536 $509 $1,203 $986 $1,469 $13,497 $13,497 $11,641 $11,641 $16,721 $16,728 $31,802 $31402 $1,650 $3422

Contingencies $185 $1,609 $1,528 $3,609 $2,963 $4,406 $40,492 $40,492 $34,924 $34,924 $50,185 $50,18$ $95,406 $95,406 $4,949 $9,967

Total Indirect Costs, 1C $2,158 $18,775 $17,822 $42,106 $34,566 $51,408 $472,410 $472,410 $407,442 $407,442 $$85,495 $$85,495 $1,113,071 $1,113,071 $57,738 $116,287

TOTAL CAPITAL INVESTMENT1 (2017$)
$18,966 $165,221 $156,832 $370,530 $304,179 $452,392 $4,157,206 $4,157,20$ $3,585,489 $3,585,489 $5,152,358 $5,152,358 $9,795,029 $9,795,029 $508,090 $1,023,327



Table B-43. Amuallxed Venturi Scrubber Cost Per Hexcel line'

Hexcel Fiber Line No.

PILOT Matrix2 3 4 5 6 7 g 10 11 12 13 14 15 16

Operating Labor

$50,760 550,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614

Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Matenals

Water1 52 $18 $18 $36 $25 $30 $248 $248 $204 $204 $333 5333 $333 $333 $2 $31
ChemicalK $2,250 $18,000 $18,000 $34,800 $24,600 $29,700 $242,100 $242,100 $198,750 $198,750 5325,022 $325,022 $325,022 $325,022 $2,250 530,000

Wastewater

Sludge Disposal - Not Estimated

Electricity
Fan1 $702 $5,616 $5,616 $10,858 $7,676 $9,267 $75,541 $75,541 $62,014 $62,014 $101,414 5101,414 $101,414 $101,414 $702 $9,361

Total Direct Annual Cost $92,648 $113,329 $113,329 $135,388 $121,995 $128,691 $407,583 $407,583 $350,662 $350,662 $516,463 $516,463 $516,463 $516,463 $92,648 $129,085

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $195,213 $195,213 $195,213 $1,351 $18,018

Administrative charges $380 $3,304 $3,137 $7,411 $6,084 $9,048 $83,144 $83,144 $71,710 $71,710 $103,047 $103,047 $195,901 $195,901 $10,162 $20,467

Property tax $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 $35,855 $35,855 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233

Insurance $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 535,855 $35,855 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233

Capital recovery factor on Oil 011 011 Oil on on 011 on on on on on on on on

Capital Recovery $2,089 $18,174 $17,251 $40,758 $33,460 $49,763 $457,293 $457,293 $394,404 $394,404 5566,759 $566,759 $1,077,453 $1,077,453 $55,890 $112,566
Total Indirect Annual Costs $56,664 $78,600 $77,341 $109,396 $99,443 $121,675 $677,397 $677,397 $591,640 $591,640 5826,670 $968,067 $1,664,467 $1,664,467 $77,565 5171,518

TOTAL ANNUAL COST $149,313 $191,928 $190,670 $244,784 $221,438 $250,367 $1,084,980 $1,084,980 $942302 $942,302 $1343.133 $1*4*4,530 $2,180,930 $2,180,930 $170,213 $300,603

‘ All cost calculations equations are provided in Table B-10 Unless otherwise noted, equations are taken from U S Environmental Protection A«encv. ERA Air Pollution Control Cost manual, Sixth Edition EPA/452/&-02-001. January 2002

* Interpolated from Table 6-4 1

* The ductwork cost was estimated based on a percentage {*%) of the total eon quote from Durr for the entire system for the 30,000 scfm RTO* The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm 

' Retrofit factor based on average of 1 3 • 1 S. based on information provided In OAQPS Manual. Section 6, Chapter 2, Page 2-49

1 it is enimated that the scrubber would consume 163 gallons of water per day based on water consumed by a similar sired scrubber 

' Con per acfm is enimated based 2011 estimate and Increase for $2017 

' Hexcel pays a flat fee of $242 7 64/month for sewer that would not be expected to increase
1 Electncrty cost of $0 06/kW-hr communicated from Bryan Wheeler of Hexcel to Miriam Hacker of Aspen Outlook, LLC on 03/20/17 via email communication Electncty con based on Con Control Manual Equation 2 10



Table B>5: Venturi Cost Estimate for NH, Control

Table 95.1. ’

Mow Rate (scfm) Cost*

17,000 $330,000

0 SO

with a ventun sc rubber upstream of a packed-
bed scrubber able tp adiehre 9«H removal 
efFidency was e-malled on 03/31/17 from 
Pollution Control Systems to l Courtn«ht

Table a-5Z Htacel E«hamtftowlUta

Heaccl Una No.
Avaraga*

Flow Rata (trim)

Average * Flow 

Rate (acfm)

2 254 750

3 2,208 6,000

4 2.096 6,000

S 4,952 11,600

6 4,065 8,200

7 6,046 9,900

S 49,022 80,700

10 49,022 80,700

11 41,381 66,250

12 41,381 66,230

13 62,321 108,341

14 62,321 108,341

15 124368 108,341

16 124.368 108,341

PILOT 254 750

Matrix 7,140 10,000

112 NA NA

kThe average flow rate shown Is the sum of flow rates per Hexcel line for point sources wtth 

non-negllglble SOj emission rates presented In Table B-l Point sources with negligible SO] 
emission rates were considered not technologically feasible to control wtth a scrubber

Table B-5J Annualised Venturi Scrubber Cost Per Hescel Linec

Hexcel Fiber Une No

2 3 4 5 $ 7 8 10 11 12 13 14 15 16 PILOT Matrta

llrect Costs

Basic Equipment, Venturi scrubber, BE ‘ 55,224 ^$45,460 543,152 $101,951 $83,694 $124,475 $1,009,273 $1,009,273 $851,966 $851,966 51,283,088 $1,283,088 $2,560,512 $2,560,512 $5,224 $146,991

Ductwork'
not estimated not estimated 5158.800 $158,800 $158,800 5158,800 $158,800 $158,800 5158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800

Instrumentation $522 $4,546 $4,315 $10,195 $8,369 $12,447 $100,927 $100,927 $85,197 $85,197 $128,309 $128,309 $256,051 $256,051 $522 $14,699

Sales taxes $157 $1,364 $1,295 $3,059 $2,511 $3,734 $30,278 $30,278 $25,559 $25,559 $36,493 $38,493 $76,815 $76,815 $157 $4,410

Freight $261 $2,273 $2,158 $5,098 $4,185 $6,224 $50,464 $50,464 $42,598 $42,598 $64,154 $64,154 $128,026 $128,026 $261 $7,350

$6,164 $53,643 $50,919 $120,302 $98,759 $146,880 $1,349,742 $1,349,742 $1,164,120 $1,164,120 $1,672,843 $1,672,843 $3,180,204 $3,180,204 $164,964 $332,249

Total Direct Com. DC

$5,239 76

$11,404 17

$4$,596 66

$99,239 79

$43,281 45

$94,200 80

$102,256 54

$222,558 36

$83,945 57

$182,705 06

$124,848 40

5271,728 87

$1,147,280 57

$2,497,022 41

$1,147,280 57

$2,497,022 41

$989,501 93

52,153.62185

$989,501 93

52,153,621 85

$1,421,916 90

$3,094,760 31

$1,421,916 90

$3,094,760 31

$2,703,173 45

$5,883,377 51

$2,703,173 45

55,883.377 51

$140,219 76

$305,184 17

$282,411 70

$614,660 76

Engineering $616 $5,364 $$.092 512,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 5318,020 $16,496 $33,225

Construction & field expenses $616 55,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Contractor fees $616 $5,364 $5,092 $12,030 59.876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Start-up $62 $536 $509 $1,203 $981 $1,469 $13,497 $13,497 $11641 $11,641 $16,721 $16,728 $31,802 $31,802 $1,650 $3,322
Performance test $62 $536 $509 $1.20) $9S* $1,469 $13,497 $13,497 $11641 $11,641 $16,72* $16,726 $31,802 $31,602 $1,650 $3,327

Contingencies $185 $1,609 $1,528 $3,609 $2,963 $4,406 $40,492 $40,492 $34,924 $34,924 $$0.18$ $50,185 $95,406 $95,406 $4,949 $9,967

Total Indirect Costs, 1C $2,158 $18,775 517,822 $42,106 $34,566 $51,408 $472,410 $472,410 $407,442 $407,442 $585,495 5585,495 $1,113,071 $1,113,071 $57,738 $116,287

TOTAL CAPITAL INVESTMENT' (2017$)
$18,986 $165,221 $156,832 $370,530 $304,179 $452,392 $4,157,205 $4,157,205 $3,585,489 $3,585,489 $5,152,358 $5,152,358 $9,795,029 $9,795,029 $508,090 $1,023,327



Table B-5.3. Annualized Venturi Scrubber Coat Per Hexed Une *

Parameter

Hexcel Fiber Une No.

PILOT Matrix2 3 4 S 6 7 8 10 11 12 13 14 15 16

Jirect Annual Costs

Operating Labor

$50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 57,614 57.614 $7,614 $7,614

Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 531,320 $31,320 531,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Materials

Water • $2 $18 $18 $36 $2$ $30 $248 $248 $20* $204 $333 $333 $333 $333 $2 $31
Chemicaln $2.2 $0 $18,000 $18,000 $34,800 $24,600 $29,700 $242,100 $242,100 $198,750 $198,750 $325,022 $325,022 $325,022 $325,022 52.250 $30,000

Sludge Disposal • Not Estimated

Electricity
Fan1 $702 $5,616 $5,616 $10,858 $7,676 $9,267 $75,541 $7$.S41 $62,014 $62,014 $101,414 $101,414 $101,414 $101,414 $702 $9,361

Total Direct Annual Cost $92,648 $113,329 $113,329 $135,388 $121,995 $128,691 $407,583 $407,583 $350,662 $350,662 $516,463 $516,463 $516,463 $516,463 $92,648 $129,085

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $195,213 $195,213 $195,213 $1,351 $18,018

Administrative charges $380 $3,304 $3,137 $7,411 $6,084 $9,048 $83,144 $83,144 $71,710 $71,710 $103,047 $103,047 $195,901 $195,901 $10,162 $20,467

Property tax $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 $35,855 $35,855 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233

Insurance $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 $35,855 $35,655 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233

Capital recovery factor 011 011 011 011 011 Oil 011 011 011 011 Oil Oil 0 11 011 on on

Capital Recovery $2,089 $18,174 $17,251 $40,758 $33,460 $49,763 $457,293 $457,293 $394,404 $394,404 $566,759 $$66,759 $1,077,453 $1,077,453 $55,890 $112,566

Total Indirect Annual Costs $56,664 $78,600 $77,341 $109,396 $99,443 $121,67$ $677,397 $677,397 $591,640 $591,640 $826,670 $968,067 $1,664,467 $1,664,467 $77,565 $171,518

TOTAL ANNUAL COST $149,313 $191,928 $190,670 $244,784 $22MM $260,367 $1,084,980 $1,084,960 $942,302 $942,302 $1,343,133 $1,484,530 $2,180,930 $2,1*0,930 $170,213 $300,603

' AS cost cakulalloni equatlonr arc provided in Table B-10 Unless otherwise noted, eauatlons are taken from U S Environmental Protection A|ency, EPA Air Pollution Control Cost manual, Sixth Ednlon EPA/4S2/B-02-001. January 2002

• Interpolated from Table B-S 1

• The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Our for the entire system for the 30,000 scfm RTO+ The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm 

1 Retrofit factor based on average of 1 3 -1 5, based on information provided in OAQPS Manual, Section 6, Chapter 2, Page 2-49

• it is estimated that the scrubber would consume 133 gallons of water per day based on water consumed by a similar sited scrubber 

"Cost per acfm is estimated based 2011 estimate and increase for $2017

1 Hexcel pays a flat fee of $2427 34/month for sewer that would not be expected to increase

1 Electricity cost of $0 06/kW-hr communicated from Bryan Wheeler of Hexcel to Miriam Hacker of Aspen Outlook. UC on 03/20/17 via email communication Eleetrtcty cost based on Cost Control Manual Equation 2 10



Table B-6: Low NOx Burner Annualized Cost Estimate for NOx Control

Table B-6-1- 2011 Vendor Estimated tow NO, Burner Costs

Capacity

Basic Equipment 

Cost*

Total Installed Cost
$/MMBtu

750.000 BTU/hr $31,475 $47,213 $62,950

2 7 MMBtu/hr $47,213 $70,819 $26,229

13 MMBtu/hr ___ £Za212___ $106,228 $8,171

'The uninstalled estimated cost of a 750,000 BTU/hr Ultra Low NOx Burner provided by Matthew 

McDonald (Hexcel) via Bryon Wheeler (Hexcel) to M Hacker (Aspen Outlook) on 03/27/2017 

Higher MM BTU/hr capacity burners estimated as +1 5K of the lower capacity cost 

installed cost was interpolated at a rate of 15 times the uninstalled cost

Table B-6.2. Hexcel Burner Count

Heicel Une No.
Equipment 

<=750,000 BTU/hr

Equipment > 0.75 

MMBtu/hr and 

<=2.7 MMBtu/hr

MMBTU and <=13 

MMBtu/hr

2 1 0 0

3 1 0 0

4 0 1 0

5 0 9 0

6 1 8 0

7 1 8 0

8 1 8 0

10 1 8 0

11 1 8 0

12 1 8 0

13 NA NA NA
14 NA NA NA

15 NA NA NA

16 NA NA NA

PILOT 1 0 0

Matrix NA NA NA

Fiber lines 13,14,15 and 16, and Matrix Towers have been designed with Low NOX 

burners and are therefore not part of this assessment

Table B-6.3. Annuallted Low-NO* Burner Cost Per Hexcel Unec

Hexcel Fiber Une No.

Parameter Total Value 2 3 4 5 6 7 8 10 11 12 PILOT

Direct Costs

Purchased equipment costs

Total Purchased Equipment Cost (Burners)d $2,990,125 $31,475 $31,475 $47,213 $424,913 $409,175 $409,175 $409,175 $409,175 $409,175 $409,175 $31,475

Installation Costs

Total Direct Installation Costd $1,495,063 $15,738 $15,738 $23,606 $212,456 $204,588 $204,588 $204,588 $204,588 $204,588 $204,588 $15,738

Total Direct Costs (TDC) $4,485,168 $47,213 $47,213 $70,819 $637,369 $613,763 $613,763 $613,763 $613,763 $613,763 $613,763 $47,213

Engineering $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 $40,918 $40,918 $40,918 $40,918 $3,148

Construction & field expenses $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 $40,918 $40,918 $40,918 $40,918 $3,148

Contractor fees $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 $40,918 $40,918 $40,918 $40,918 $3,148

Start-up $29,901 $315 $315 $472 $4,249 $4,092 $4,092 $4,092 $4,092 $4,092 $4,092 $315

Performance test $29,901 $315 $315 $472 $4,249 $4,092 $4,092 $4,092 $4,092 $4,092 $4,092 $315

Contingencies $89,704 $944 $944 $1,416 $12,747 $12,275 $12,275 $12,275 $12,275 $12,275 $12.27$ $944

Total Indirect Costs, K $1,046,544 $11,016 $11,016 $16,524 $148,719 $143,211 $143,211 $143,211 $143,211 $143,211 $143,211 $11,016

TOTAL CAPITAL INVESTMENT * (2017$)
$7,744,424 $81,520 $81,520 $122,280 $1,100,523 $1,059,763 $1,059,763 $1,059,763 $1,059,763 $1,059,763 $1,059,763 $81,520



Table B-6.3. AnnualUed Low-NO, Burner Cost Per HgKC«l tine ‘

Hexcel Fiber Une No.

Parameter Total Value 2 3 4 5 6 7 8 10 11 12 PILOT

Total Direct Annual Cost
Operation/Maintenance Cost' $312,854 $4,740 $4,740 $4,740 $42,662 $42,662 $42,662 $42,662 $42,662 $42,662 $42,662 $4,740

Profit Lms

Revenue Lost per 24-hour down time1 NA $9,700 $28,030 $22,780 $28,690 $50,075 $67,720 $55,900 $114,465 $33,000 $33,000 NA

Days Required for Retrofit1 21 21 21 21 21 21 21 21 56 56

Total Profit Lost NA $203,700 $588,630 $478,380 $602,490 $1,051,575 $1,422,120 $1,173,900 $2,403,765 $1,848,000 $1,848,000 NA

Labor Ratioh 0 9661 0 7914 0 7914 0 6625 0 7352 0 6970 0 2201 0 2201 0 2558 0 2558 0 9681

Overhead1 $85,234 $2,753 $2,251 $2,251 $16,958 $18,820 $17,840 $5,633 $5,633 $6,547 $6,547 $2,753

Administrative charges $154,888 $1,630 $1,630 $2,446 $22,010 $21,195 $21,195 $21,195 $21,195 $21,195 $21,195 $1,630

Property tax $77,444 $815 $815 $1,223 $11,005 $10,598 $10,598 $10,598 $10,598 $10,598 $10,598 $815

Insurance $77,444 $815 $815 $1,223 $11,005 $10,598 $10,598 $10,598 $10,598 $10,598 $10,598 $815

Capital recovery factor 0 11 011 011 0.11 0.11 011 Oil Oil Oil on 011

Capital Recovery $851,887 $8,967 $8,967 $33,451 $121,058 $116,574 $116,574 $116,574 $116,574 $116,574 $116,574 $8,967

Total Indirect Annual Costs $1,246,898 $14,981 $14,479 $20,593 $182,037 $177,784 $176,805 $164,597 $164,597 $165,512 $165,512 $14,981

TOTAL ANNUAL COST $13,180,312 $223,422 $607,849 $503,713 $827,188 $1,272,021 $1,641,587 $1,381,159 $2,611,024 $2,056,174 $2,056,174 $19,722

Note*

' All cost calculations equations are provided in Table B-10 Unless otherwise noted, equations are taken from U S Environmental Protection Agency, EPA Air Pollution Control Cost manual. Sixth Edition EPA/452/B-02-001, January 2002 

d Interpolated from Basic Equipment and Installed Cost from Table 1

* Retrofit factors are not mentioned for Low NOX burners In the OAQPS Manual Thus, the retrofit factor for a venturi scrubber Is applied Retrofit factor based on average of 13-15, based on information provided In OAQPS Manual, Section 6, Chapter 2, Page 2-49
* EPA Technical Bulletin, Nitrogen Oxides (NOx) Why and How They Are Controlled, EPA/456/F-99-006R (http //epa gov/ttn/catc/dlrl/fnoxdoc pdf), November 1999 Operational costs obtained from Table 14 Costs of NO* Controls, multiplied by a ratio of 2017 

capital costs to 1993 capital costs, to estimate 2011 operational costs

Maximum estimated 1993 Capital Cost ($/MM6tu) $8,300

Maximum estimated 1993 Operational Cost (S/MMBtu) $1,500

Estimated 2017 Operational Cost |$/MMBtu) $4,740 21 = $26,229/58,300 * $1,500 (mid-range (for 2 7 MMBtu/hr burner) estimated 2017 $/MMBtu was used for the calculation)

1 Lost Revenue and days required for retrofit of FLs 2-7,8 and 10 estimated by Hexcel 12/19/11 Lost Revenue and days required for retrofit of FLs 11 andl2 estimated by Hexcel on 8/5/13, with 2 weeks of downtime estimated to replace each oven, and 4 ovens in each line 

"Ratio of operation and Maintenance labor costs to total operation and maintenance costs from scrubber operations 

60% * (Labor Ratio) * (Total Direct Annual Cost)



Table B-7: Ultra Low NOx Burner Annualized Cost Estimate for NO* Control

Table B-7-1. 2011 Vendor Estimated Ultra Low NO, Burner Costs

Capacity

Basic Equipment 

Cost*

Total Installed Cost
$/MMBtU

750,000 BTU/hr $39,802 $59,703 $79,603

2 7 MMBtu/hr $59,703 $89,554 $33,168

13 MMBtu/hr $159,207 $238,810 $18,370

'The installed estimated cost is based on a 2011 estimate provided by Western 

Engineering, and adjusted for inflation at a rate of 3* over 6 years 

See equation 2 2, ERA Control Cost Manual, Pg 2-11 (FV = $1 * (1-w )n) 

bUnmstalled cost was interpolated at a rate of the installed cost divided by 15

Table B-7.2. Hexcel Burner Count

Hexcel Une No.
<=750,000 BTU/hr

Equipment > 0.75 
MMBtu/hr and 

<=2.7 MMBtu/hr

Equipment > 2.7 

MMBTU and <=13 
MMBtu/hr

2 1 0 0

3 1 0 0

4 0 1 0

5 0 9 0

6 1 8 0

7 1 8 0

8 1 8 0

10 1 8 0

11 1 8 0

12 1 8 0

13 NA NA NA
14 NA NA NA
15 NA NA NA
16 NA NA NA

PILOT 1 0 0

Matrix 2 0 3

Fiber Lines 13,14,15 and 16, and Matrix Towers have been designed with Low NOX burners 

and are not part of this assessment

Table B-7,3. Annualized Ultra low-NOX Burner Cost Per Hexcel Unec

Hexcel Fiber Une No.

Total Value 2 3 4 S 6 7 8 10 11 12 PILOT

Purchased equipment costs
Total Purchased Equipment Cost (Burners)a $3,781,166 $39,802 $39,802 $59,703 $537,324 $517,423 $517,423 $517,423 $517,423 $517,423 $517,423 $39,802

Installation Costs

Total Direct Installation Costd $1,890,583 $19,901 $19,901 $29,851 $268,662 $258,711 $258,711 $258,711 $258,711 $258,711 $258,711 $19,901

Total Direct Costs (TDC) $5,671,748 $59,703 $59,703 $69,554 $805,985 $776,134 $776,134 $776,134 $776,134 $776,134 $776,134 $59,703

Indirect Installation Costs

Engineering $378,117 $3,980 $3,980 $5,970 $53,732 $51,742 $51,742 $51,742 $51,742 $51,742 $51,742 $3,960

Construction & field expenses $378,117 $3,980 $3,980 $5,970 $53,732 $51,742 $51,742 $51,742 $51,742 $51,742 $51,742 $3,960

Contractor fees $378,117 $3,980 $3,980 $5,970 $53,732 $51,742 $51,742 $51,742 $51,742 $51,742 $51,742 $3,980

Start-up $37,812 $398 $398 $597 $5,373 $5,174 $5,174 $5,174 $5,174 $5,174 $5,174 $398

Performance test $37,812 $398 $398 $597 $5,373 $5,174 $5,174 $5,174 $5,174 $5,174 $5,174 $398

Contingencies $113,435 $1,194 $1,194 $1,791 $16,120 $15,523 $15,523 $15,523 $15,523 $15,523 $15,523 $1,194

Total Indirect Costs, 1C $1,323,408 $13,931 $13,931 $20,896 $188,063 $181,098 $181,098 $181,098 $181,098 $181,098 $181,096 $13,931

TOTAL CAPITAL INVESTMENT * (2017$)
$9,793,219 $103,087 $103,087 $154,630 $1,391,668 $1,340,125 $1,340,125 $1,340,125 $1,340,125 $1,340,125 $1,340,125 $103,087



Table B-7.3. Annualutd Ultra Low-WOX Burner Cost Per Hexcel Unec

Hexcel Fiber Line No.

Parameter Total Value 2 3 4 5 6 7 8 10 11 12 PILOT

Total Direct Annual Cost
Operation/Maintenance Cost' $395,620 $5,994 $5,994 $5,994 $53,948 $53,948 $53,948 $53,948 $53,948 $53,948 $53,948 $5,994

Revenue Lost per 24-hour down time' NA $9,700 $28,030 $22,780 $28,690 $50,075 $67,720 $55,900 $114,465 $33,000 $33,000 NA

Days Required for Retrofit1

Total Profit Lost NA

21

$203,700

21

$588,630

21

$478,380
21

$602,490

21

$1,051,575
21

$1,422,120
21

$1,173,900

21

$2,403,765

56

$1,848,000
56

$1,848,000 NA

IniUftctynwICym

Labor Ratio" 0 9136 0 5692 0 5692 04060 0 4916 04447 0 0928 0 0928 01163 01163 01163

Overhead 1 $64,362 $3,286 $2,047 $2,047 $13,141 $15,911 $14,394 $3,004 $3,004 $3,764 $3,764 $418

Administrative charges $195,864 $2,062 $2,062 $3,093 $27,833 $26,802 $26,802 $26,802 $26,802 $26,802 $26,802 $2,062

Property tax $97,932 $1,031 $1,031 $1,546 $13,917 $13,401 $13,401 $13,401 $13,401 $13,401 $13,401 $1,031

Insurance $97,932 $1,031 $1,031 $1,546 $13,917 $13,401 $13,401 $13,401 $13,401 $13,401 $13,401 $1,031

Capital recovery factor 011 011 Oil 0.11 0 11 011 011 011 011 Oil 0 11

Capital Recovery $1,077,254 $11,340 $11,340 $17,009 $153,083 $147,414 $147,414 $147,414 $147,414 $147,414 $147,414 $11,340

Total indirect Annual Costs $1,533,345 $18,749 $17,510 $25,242 $221,891 $216,930 $215,413 $204,023 $204,023 $204,783 $204,783 $15,881

TOTAL ANNUAL COST $13,549,525 $228,443 $612,134 $509,616 $878,329 $1,322,453 $1,691^*81 $1,431,871 $2,661,736 $2,106,731 $2,106,731 $21,875

Notes

‘ All cost calculations equations are provided In Table B-10 Unless otherwise noted, equations are taken from U S Environmental Protection Agency, EPA Air Pollution Control Cost manual. Sixth Edition EPA/452/B-02-001, January 2002 

d Interpolated from Basic Equipment and Installed Cost from Table 1

* Retrofit factors are not mentioned for Low NOX burners in the OAQPS Manual Thus, the retrofit factor for a venturi scrubber is applied Retrofit factor based on average of 1 3 -1 5, based on Information provided in OAQPS Manual, Section 6, Chapter 2, Page 2-49 
' EPA Technical Bulletin, Nitrogen Oxides (NOx) Why and How They Are Controlled, EPA/456/F-99-006R (http //epa gov/ttn/catc/dlrl/fnoxdoc pdf), November 1999 Operational costs obtained from Table 14 - Costs of NOx Controls, multiplied by a ratio of 2017 capital 

costs to 1993 capital costs, to estimate 2017 operational costs
Maximum estimated 1993 Capital Cost (S/MMBtu) $8,300

Maximum estimated 1993 Operational Cost ($/MMBtu) $1,500

Estimated 2017 Operational Cost ($/MMBtu) $5,994 - $33,168/58.300 ■ $1,500 (mid-range (for 2 7 MMBtu/hr burner) estimated 2017 $/MMBtu was used for the calculation)

'Lost Revenue and days required for retrofit of PLs 2-7, Band 10 estimated by Hexcel 12/19/11 Lost Revenue and days required for retrofit of FLs 11 and!2 estimated by Hexcel on 8/5/13, with 2 weeks of downtime estimated to replace each oven, and 4 ovens meach line 

k Ratio of operation and Maintenance labor costs to total operation and maintenance costs from scrubber operations 

'60* * (Labor Ratio) • (Total Direct Annual Cost)



Table B-8: Regenerative Thermal Oxidizer (RTO) Annualized Cost Estimate

Table B-8.1. Vendor Eitlmated Regenerative Thermal Oxidizer Cost

Flow Rate (sefm)

Bask Equipment 

Cost* Source

50,000 $1,389,500

40,000 $1,191,000

30,000 $992,500 Durr

20,000 $794,000

6,650 $327,500 Anguil

* Cost of each 10,000 increase or decrease from 30,000 estimated at cost +/- 2*

* Cost Estimates provided by Anguil and Durr for variable systems, below

6650 scfm - Anguil total Installed cost $ 613,900 00

Durr estimate for a 30580 scfm RTO. includes DFTO, RTO, 

baghouse, redundant RTO. heat recovery, stack ducting $ 3,970,000 00

Assume RTO, alone is 25% of total cost $ 992,500 00

Assume Ductwork is 4% of total cost $ 158,800 00

Table B-8.2. Hexcel Exhaust Flow Rate

Hexcel Line No.
Averagek

Flew Rate (scfm)

Average b Flew Rate 

(acfm)
VOC Emission Rate 

(Ib/hr)

2 254 2,250 016

3 16,321 23,000 010

4 18,866 21,200 009

5 23,980 35,350 0.08

6 19,790 28,100 0.10

7 30,557 9,900 0 23

8 52,161 84,200 0 55

10 52,181 84,200 060

11 44,772
69,750 184

12 44,772 69,750 184

13 NA NA NA

14 NA NA NA

15 NA NA NA

16 NA NA NA

PILOT 7,030 8,900 0.01

Matrix NA NA NA

112 NA NA NA

kThe average flow rate shown is the sum of flow rates per Heuel line for point sources with non- 

negligible VOCemisslon rates presented In Table B-l Point sources with negligible VOC 

emission rates were considered not technologically feasible to control with an RTO 

Fiber Ones 13,14,15 and 16, and Matrix Towers have been designed with RTOs and are 

therefore not part of this assessment
Table 0-6.3. Annualized Regenerative Thermal Oxidizer Cost Per Hexcel Linec

Hexcel Fiber Line No.

Parameter 2 3 4 $ 6 7 8 10 11 12 PILOT

Direct Co*!*

Basic Equipment, BE d $245,478 $628,660 $689,340 $811,319 $711,389 $968,153 $1,483,850 $1,483,850 $1,307,166 $1,307,166 $407,074

Ductwork*
not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800

Instrumentation $24,548 $62,866 $68,934 $81,132 $71,139 $96,815 $148,385 $148,385 $130,717 $130,717 $40,707

Sales taxes $7,364 $18,860 $20,680 $24,340 $21,342 $29,045 $44,516 $44,516 $39,215 $39,215 $12,212

Freight $12,274 $31,433 $34,467 $40,566 $35,569 $48,408 $74,193 $74,193 $65,358 $65,358 $20,354

Purchased Equipment Cost, PEC $289,664 $741,819 $813,421 $957,356 $839,439 $1,142,420 $1,909,743 $1,909,743 $1,701,256 $1,701,256 $639,147

Direct Installation Costs, DIC $86,899 18 $222,545 68 $244,026 21 $287,206 93 $251,831 73 $342,726 01 $572,922 95 $572,922 95 $510,376 80 $510,376 80 $191,744 24

Total Direct Costs, DC $376,563 12 $964,364 62 $1,057,446 90 $1,244,563.37 $1,091,270 82 $1,485,146 03 $2,482,666 12 $2,482,666 12 $2,211,632 82 $2,211,632 82 $830,891.72

Engineering $28,966 $74,182 $81,342 $95,736 $83,944 $114,242 $190,974 $190,974 $170,126 $170,126 $63,915

Construction Si field expenses $14,483 $37,091 $40,671 $47,868 $41,972 $57,121 $95,487 $95,487 $85,063 $85,063 $31,957

Contractor fees $28,966 $74,182 $81,342 $95,736 $83,944 $114,242 $190,974 $190,974 $170,126 $170,126 $63,915

Start-up $5,793 $14,836 $16,268 $19,147 $16,789 $22,848 $38,195 $38,195 $34,025 $34,025 $12,783

Performance test $2,897 $7,418 $8,134 $9,574 $8,394 $11,424 $19,097 $19,097 $17,013 $17,013 $6,391

Contingencies $8,690 $22,255 $24,403 $28,721 $25,183 $34,273 $57,292 $57,292 $51,038 $51,038 $19,174

Total Indirect Costs, 1C $89,796 $229,964 $252,160 $296,780 $260,226 $354,150 $592,020 $592,020 $527,389 $527,389 $198,136

TOTAL CAPITAL INVESTMENT' (2017$)
$652,903 $1,672,060 $1,833,450 $2,157,881 $1,892,096 $2,575,015 $4,304,561 $4,304,561 $3,834,631 $3,834,631 $1,440,638



Table 6*6.3. Annualized Regenerative Thermal Oxidizer Cost Per Hexcel Line ‘

Hexcel Fiber Une No.

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT

Direct Annual Costs

Operating Labor

$S0,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614

Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Materials

Natural Gas1 $1,883 $140,419 $155,768 $174,377 $131,393 $191,068 $394,668 $394,668 $341,736 $341,736 $59,230

Electricity

Fan NA NA NA NA NA NA NA NA NA NA NA

ToUl Direct Annual Cost $91,577 $230,113 $245,462 $264,071 $221,087 $280,762 $484,362 $484,362 $431,430 $431,430 $148,924

millrtctAnmiilfriti

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $$3,816 $53,816 $53,816 $53,816 $53,816 $53,816

Administrative charges $13,058 $33,441 $36,669 $43,158 $37,842 $51,500 $86,091 $86,091 $76,693 $76,693 $28,813

Property tax $6,529 $16,721 $18,335 $21,579 $18,921 $25,750 $43,046 $43,046 $38,346 $38,346 $14,406

Insurance $6,529 $16,721 $18,335 $21,579 $18,921 $25,750 $43,046 $43,046 $38,346 $38,346 $14,406

Capital recovery factor 011 Oil Oil Oil 011 Oil Oil 0 11 Oil Oil Oil

Capital Recovery $71,819 $183,927 $201,680 $237,367 $208,131 $283,252 $473,502 $473,502 $421,809 $421,809 $158,470

Total Indirect Annual Costs $151,752 $304,625 $328,834 $377,499 $337,631 $440,069 $699,501 $699,501 $629,011 $629,011 $269,912

Profit Loss"

Revenue Lost per 24-hour down timeh $9,700 $28,030 $22,780 $28,690 $50,075 $67,720 $55,900 $114,465 $33,000 $33,000 NA

Days Required for Retrofith 42 42 42 42 42 42 42 42 42 42

Total Profit Lost $407,400 $1,177,260 $956,760 $1,204,980 $2,103,150 $2,844,240 $2,347,800 $4,807,530 $1,386,000 $1,386,000 NA

TOTAL ANNUAL COST $650,726 $1,711,998 $1,531,056 $1446,550 $2,661,868 $3,565,071 $3,531,663 $5,991,393 $2,446,441 $2,446,441 $418,836

All cost calculations equations are provided in Table 0-10 Unless otherwise noted, equations are taken from U S Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition EPA/452/B-02-001, January 2002 

interpolated from Table B-S l

The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Durr for the entire system for the 30,000 scfm RTO+ The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm 

Retrofit factors are not mentioned for RTOs in the OAQPS Manual Thus, the retrofit factor for a venturi scrubber is applied Retrofit factor based on average of 13 -1 S, based on Information provided in OAQPS Manual, SecUon 6, Chapter 2, Page 2-49 

Natural Gas cost calculations provided in Table B-9 RTO Natural Gas Consumption and Emission Reductions

lost Revenue and days required for retrofit of Els 2-7,8 and 10 estimated by Hexcel 12/19/11 Lost Revenue and days required for retrofit of FLs 11 andl2 estimated by Hexcel on 8/5/13 Hexcel estimates 1 month to 6 weeks of downtime per line to install the RTO



Table B-9: RTO Natural Gas Consumption

Hexcel Fiber Line No.

2 3 4 5 6 7 8 10 11 12 PILOT

Waste Gas, 0*1 scf m 254 16,321 18,866 23,980 19,790 30,557 52,181 52,181 44,772 44,772 7,030

VOC (as propane) Emission Concentration 

*, volume fraction 9.20E-05 8.62E-07 6.85E-07 4.67E-07 7.51E-07 1.08E-06 1.54E-06 1.68E-06 5.99E-06 5.99E-06 1.76E-07

VOC Concentration in Waste Gas, ppm

VOC 92.0 0.9 0.7 0.5 0.8 1.1 1.5 1.7 6.0 6.0 0.2

Process Gas Exhaust Temperature, F 427 239 294 450 550 611 404 404 393 393 268

Auxiliary Fuel Requirementb, 0*,, scf/yr 369,129 27,533,092 30,542,739 34,191,526 25,763,393 37,464,336 77,385,851 77,385,851 67,007,035 67,007,035 11,613,702

Fuel Cost1, $/yr $1,883 $140,419 $155,768 $174,377 $131,393 $191,068 $394,668 $394,668 $341,736 $341,736 $59,230

’ VOC Concentration in Process Exhaust Gas at the RTO Inlet

= lb VOC/hr x 1 hr/60 min x 1 gmol VOC [as propane)/44.09 B x 453.6 n/lb x 1 kg/1000 g 

Waste gas flow (scf/min) x 1 kgmol/849.5 scf (at 68 * F)

b Auxilary Fuel as methane needed for combustion (scf/yr), assumed neghgable heat contribution from VOC

= Waste gas flow (scf/min) x 525,600 min/yr x 0.0751 Ib/scf x 0.248 Btu/lb‘F x (1600F - Process Gas Exhaust Temp 'F) x (1-0.9 fraction of heat recovered) 

0.0480 lb methane/scf x 21,502 Btu/lb methane heat of combustion x 0.9 heat transfer efficiency

c Based on Natural Gas Fuel cost of $5/MMBtu. It is assumed that oxygen in the exhaust is sufficient for combusting VOC, and an additional air blower, and subsequent electricity cost is not required.



Table B-10: Cost Calculation Equations and References

Table B-10.1. Direct Cost Equations

Direct Coste Equipment Components Equation Reference

Basic Equipment (BE) N/A Cost provided by vendor.

Ductwork N/A Cost provided by vendor.

Purchased Equipment Cost (PEC) All Equipment Instrumentation 0.10 BE EPA Control Cost Manual, Section 1

Sales Tax 0.03 BE EPA Control Cost Manual, Section 1

Freight 0.05 BE EPA Control Cost Manual, Section 1

Foundation & supports 0.04 PEC EPA Control Cost Manual, Section 6

Flandling & erection 0.50 PEC EPA Control Cost Manual, Section 6

Baghouse
Electrical 0.08 PEC EPA Control Cost Manual, Section 6

Piping 0.01 PEC EPA Control Cost Manual, Section 6

Insulation for ductwork 0.07 PEC EPA Control Cost Manual, Section 6

Direct Installation Costs (DIC)
Painting 0.04 PEC EPA Control Cost Manual, Section 6

Total DIC 0.74 PEC EPA Control Cost Manual, Section 6

Scrubber - 0.85 PEC EPA Control Cost Manual, Section 5.2

LNB, ULNB --
N/A Cost provided by vendor.

RTO - 0.03 PEC EPA Control Cost Manual, Section 3.2

Total Direct Costs (DC) All Equipment - PEC + DIC EPA Control Cost Manual, Various Sections

Engineering - Baghouse 0.20 PEC EPA Control Cost Manual, Section 6

Engineering - all else 0.10 PEC EPA Control Cost Manual, Various Sections

Construction & field expenses - Baghouse 0.20 PEC EPA Control Cost Manual, Section 6

Construction & field expenses - RTO 0.05 PEC EPA Control Cost Manual, Section 3.2

Indirect Installation Costs (1C) All Equipment
Construction & field expenses - all else 0.10 PEC EPA Control Cost Manual, Various Sections

Contractor fees 0.10 PEC EPA Control Cost Manual, Various Sections

Start-up - RTO 0.02 PEC EPA Control Cost Manual, Section 3.2

Start-up-all else 0.01 PEC EPA Control Cost Manual, Various Sections

Performance test 0.01 PEC EPA Control Cost Manual, Various Sections

Contingencies 0.03 PEC EPA Control Cost Manual, Various Sections

EPA Cost Control Manual, Section 6, Chapter

Total Capital Investment (TCI) All Equipment —
(DC + 1C) * 1.4 (retrofit factor) 2, Page 2-49 and Section 6, Chapter 3, Page 3-

41.



Table B-10.2. Annual Cost Equations

Annual Costs Equipment Components Equation Reference

Operating Labor - Operator
2hr/shift* 3 shift/day*360 

days/yr * $23.50/hr
EPA Control Cost Manual, Section 6

Baghouse, Scrubber, RTO Operating Labor - Supervisor 15% of operator EPA Control Cost Manual, Section 6

Maintenance - Labor
Ihr/shift* 3 shift/day*360 

days/yr * $29.00/hr
EPA Control Cost Manual, Section 6

Electricity for fan, did not estimate 

compressed air cost
Equation 2.10 EPA Control Cost Manual, Pg. 2-32

Vendor estimated $l/acfm for

Baghouse
Bag Replacement, New Filters + Labor filters + 24 person hrs/yr 

maintenance @ $29/hr

Cost provided by vendor.

$25/ton*lb PM/hr
EPA Control Cost Manual, Section 1, Chapter

Waste disposal collected*8640 hr/yr * 1
T

Direct Annual Costs
tn/2000 lb

Z

It is estimated that the scrubber would

Water
2.18 gal water/yr/acfm x consume 183 gallons of water per day based

$1.41/1000 gal fee on water consumed by a similar sized 

scrubber.

Scrubber
Chemical $3.00/yr/acfm Cost estimated by vendor.

Wastewater Sewer Fee Not Applicable

Hexcel pays a flat fee of $2427.84/month for 

sewer that would not be expected to

increase.

Sludge Disposal Not estimated --
Electricity - Fan Equation 2.10

Ratio of 2017 costs to 1993

costs.

EPA Control Cost Manual, Pg. 2-32

EPA Technical Bulletin, "Nitrogen Oxides

LNB, ULNB Operation/Maintenance Cost (NOx) Why and How They Are Controlled", 

EPA/456/F-99-006R

RTO Natural Gas "NG Cost For RTO" tab Hexcel Fiber Lines

Overhead
60% of sum of operating and EPA Control Cost Manual, Section 1, Chapter

maintenance labor 2

Administrative charges 2% of TCI
EPA Control Cost Manual, Section 2, Chapter

1, Table 1.13

All Equipment

Property tax 1% of TCI
EPA Control Cost Manual, Section 2, Chapter

1, Table 1.13
Indirect Annual Costs

Insurance 1% of TCI
EPA Control Cost Manual, Section 2, Chapter

1, Table 1.13

EPA Control Cost Manual, Section 1, Chapter
Capital recovery factor 15 Years, 7% Interest

CRF*TCI

2, Appendix A, Table A.2

EPA Control Cost Manual, Section 2, Chapter
Capital Recovery

1, Table 1.13



Attachment C 

RBLC Tables



Table C-l. RBLC Search (i n Fiber Manufacturing

FAdUTV NAME PERMIT ISSUANCE DATE PROCESS NAME PRIMARY FUEL THROUGHPUT THROUGHPUT UNIT
EMISSION UMfT EMISSION LIMIT 1 

1 UNIT
CASE-BY-CASE

BASIS

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 710
electric

tons of carbon fiber
1760

per year
Nitrogen Oxides (NOx) 17 9 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)
electric

0 Nitrogen Oxides (NOx) 17 9 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3-6 0 Nitrogen Oxides (NOx) SCR 8 5 LB
OTHER CASE-BY

CASE

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7-10 0 Nitrogen Oxides (NOx) 17 9 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0 Nitrogen Oxides (NOx) 8.5 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3-6
none

17M tons of carbon fiber 

per year

, SCR for Lines 3-6 No 
Nitrogen Oxides NOxi„ . _

" ' SCR on lines 7-10
8 5 LB

OTHER CASE-BY-

CASE

Particulate matter,

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)

electric

0 filterable&lt, 10 Ati 

(FPM10)

Particulate matter.

11 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3-6 0 filterable &lt;10Ap 

(FPM10)

3 LB BACT-PSD

Particulate matter.

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7-10 0 filterable &lt, 10 Ap 

(FPM10)

Particulate matter,

2 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0 filterable&lt, 10 Ap 

(FPM10)

2 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 7-10
electric

„ tons of carbon fiber
1760

per year

Particulate matter, 

filterable (FPM)
11 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)
electric

0
Particulate matter, 

filterable (FPM)
1 1 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3-6 0
Particulate matter, 

filterable (FPM)
11 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7-10 0
Particulate matter, 

filterable (FPM)
11 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0
Particulate matter, 

filterable (FPM)
11 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3-6
none

1760 tons of carbon fiber 

per year

Particulate matter, 

filterable (FPM)
0 BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3-6

none

17W tons of carbon fiber 

per year

Particulate matter, 
total &lt, 10 Ap 

(TPM10)

0 BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 7-10
electric

i76Q tons of carbon fiber 

per year

Volatile Organic

Compounds (VOC)
1 7 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)
electric

0
Volatile Organic

Compounds (VOC)
1 7 LB/H N/A

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3-6 0
Volatile Organic

Compounds (VOC)
7 1 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7-10 0
Volatile Organic

Compounds (VOC)
7 1 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0
Volatile Organic

Compounds (VOC)
8 6 LB BACT-PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3-6
none

^7^ tons of carbon fiber 

per year

Volatile Organic

Compounds (VOC)
0 BACT-PSD

LOW NOX BURNERS PLUS

TORAY CARBON FIBER AMERICA, INC (CFA) 12/20/2007 BOILERS 66 6 MMBTU/H each Nitrogen Oxides (NOx) FLUE GAS 0 024 LB/MMBTU BACT-PSD

NATURAL GAS RECIRCULATION (FGR)

TORAY CARBON FIBER AMERICA, INC (CFA)
_________ _ CARBON FIBER MANUFACTURING PROCESS (CFA-3) WITH
12/20/2007 THERMAL0X|D|ZER

NATURAL GAS

LOW NOX BURNERS AND 

Nitrogen Oxides (NOx) GOOD OPERATING 

PRACTICES

57 6 LB/H BACT-PSD

TORAY CARBON FIBER AMERICA, INC (CFA) 12/20/2007 BOILERS
NATURAL GAS

66 6 MMBTU/H each
Parnculw Matter NATURAL GAS-FIRED

(PM)
0 0077 LB/MMBTU BACT-PSD

TORAY CARBON FIBER AMERICA, INC (CFA)
., CARBON FIBER MANUFACTURING PROCESS (CFA-3) WITH
12/20/2007 THERMALOXID|ZER

NATURAL GAS

_ . .. NATURAL GAS, LOW NOX
fPM)CU ate n3"6' BURNERS, AND GOOD

(PM) OPERATING PRACTICES
4 46 LB/H BACT-PSD

TORAY CARBON FIBER AMERICA, INC (CFA)
________ 132,086 GALLON SOLVENT DELIVERY STORAGE TANK

12/20/2007 VENTED TO SCRUBBER
Volatile Organic SCRUBBER TA2-2

Compounds (VOC)
95% REDUCTION N/A

TORAY CARBON FIBER AMERICA, INC (CFA)
^ _____ 211,338 GALLON ACRYLONITRILE DELIVERY STORAGE TANK

12/20/2007 VENTED TO SCRUBBER TA2-2
Volatile Organic T„.2

Compounds (VOC)
95 % REDUCTION N/A



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION
EMISSION LIMIT 1 MISSION LIMIT! CASE-BY-CASE

BASIS

Ovens

KENWORTH TRUCK CO. 01/29/2008
DRYING OVENS AND FLASH

TUNNES FOR CAB BOOTHS
4.58 MMBTU/H 0.551 LB/H N/A

NUCOR STEEL LOUISIANA 05/24/2010
SLG-402 - SLAG MILL DRYER

STACK
75.4 T/H

BACT is selected to be good combustion 

practices during the operation of the dryer
0.2 LB/H BACT-PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI-101 - PCI Mill Vent 85.1 MMBTU/H Fabric Filter 0.88 LB/H BACT-PSD

Dryers

ADM CORN PROCESSING -

CEDAR RAPIDS 06/29/2007 INDIRECT-FIRED DDGS DRYER 93.7 MMBTU/H 0.015 GR/DSCF BACT-PSD

ADM CORN PROCESSING -

CEDAR RAPIDS 06/29/2007 INDIRECT-FIRED DDGS DRYER 93.7 MMBTU/H 0.015 GR/DSCF BACT-PSD

AVON PARK FACILITY/GARG1LL PEEL DRYER WITH WASTE

JUICE NORTH AMERICA 03/29/2007 HEAT RECOVERY 62.4 MMBTU/H 10 LB/H BACT-PSD

AVON PARK FACILITY/GARGILL PEEL DRYER WITH WASTE

JUICE NORTH AMERICA 03/29/2007 HEAT RECOVERY 62.4 MMBTU/H 10 LB/H BACT-PSD

SMALL HEATERS AND DRYERS COMBUSTION OF NATURAL GAS AND GOOD

BIG RIVER STEEL LLC 09/18/2013 SN-05 THROUGH 19 0 COMBUSTION PRACTICE 5.2 X10A-4 LB/MMBTU BACT-PSD

COMBUSTION OF NATURAL GAS AND GOOD

BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H COMBUSTION PRACTICE 5.2 X10A-4 LB/MMBTU BACT-PSD

SMALL HEATERS AND DRYERS COMBUSTION OF NATURAL GAS AND GOOD

BIG RIVER STEEL LLC 09/18/2013 SN-05 THROUGH 19 0 COMBUSTION PRACTICE 5.2 X10A-4 LB/MMBTU BACT-PSD

COMBUSTION OF NATURAL GAS AND GOOD

BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H COMBUSTION PRACTICE 5.2 X10A-4 LB/MMBTU BACT-PSD

SMALL HEATERS AND DRYERS COMBUSTION OF NATURAL GAS AND GOOD

BIG RIVER STEEL LLC 09/18/2013 SN-05 THROUGH 19 0 COMBUSTION PRACTICE 5.2 X10A-4 LB/MMBTU BACT-PSD

COMBUSTION OF NATURAL GAS AND GOOD

BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H COMBUSTION PRACTICE 5.2 X10A-4 LB/MMBTU BACT-PSD

CARBO CERAMICS INC. - MILLEN

FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.02 GR/DSCF BACT-PSD

CARBO CERAMICS INC. - MILLEN

FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.0075 GR/DSCF BACT-PSD

CARBO CERAMICS INC. - MILLEN

FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.01 GR/DSCF BACT-PSD

DEGUSSA ENGINEERED CARBON BLACK DRYER UNITS

CARBONS LP 11/29/2007 1 AND 2

replacing baghouses with reverse jet wet

6.8 LB/H BACT-PSD

DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB-202) 30 MMBTU/H scrubber 0.011 GR/DSCF BACT-PSD

Line 1 Oxygen Preheater (AH-

DUPONT DELISLE FACILITY 03/21/2011 102) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT-PSD



Table 02. Search Results for Particulate Control Devices Installa Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNfT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1
CASE-BY-CASE

BASIS

DUPONT DELISLE FACILITY 03/21/2011

Line 2 Oxygen Preheater (AH- 

202) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT-PSD

DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB-202) 30 MMBTU/H

replacing baghouses with reverse jet wet 

scrubber 0.0085 GR/DSCF BACT-PSD

DUPONT DELISLE FACILITY 03/21/2011

Line 1 Oxygen Preheater (AH- 

102) 20 MMBTU/H BACT is good combustion. 0 0025 GR/DSCF BACT-PSD

DUPONT DELISLE FACILITY 03/21/2011

Line 2 Oxygen Preheater (AH- 

202) 20 MMBTU/H BACT is good combustion. 0.0025 GR/DSCF BACT-PSD

DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB-202) 30 MMBTU/H

Replacing baghouses with a reverse jet wet 

scrubber 0.011 GR/DSCF BACT-PSD

DUPONT DELISLE FACILITY 03/21/2011

Line 1 Oxygen Preheater (AH- 

102) 20 MMBTU/H BACT is good combustion 0.0026 GR/DSCF BACT-PSD

DUPONT DELISLE FACILITY 03/21/2011

Line 2 Oxygen Preheater (AH- 

202) 20 MMBTU/H BACT is good combustion 0.0026 GR/DSCF BACT-PSD

ENDICOTTCLAY PRODUCTS 04/08/2008 PLANT 3, DRYER 1 8.84 T/H 1.65 LB/H BACT-PSD

FLAKEBOARD AMERICA LIMITED

BENNETTSVILLE MDF 12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H

GOOD COMBUSTION PRACTICES AND

NATURAL GAS AS FUEL 0 BACT-PSD

FLAKEBOARD AMERICA LIMITED

BENNETTSVILLE MDF 12/22/2009 CORE PRIMARY DRYER 45 MMBTU/H

GOOD COMBUSTION PRACTICES AND

NATURAL GAS AS FUEL 0 BACT-PSD

GP ALLENDALE LP 11/25/2008

NATURAL GAS SPACE

HEATERS-14 UNITS (ID 18) 20 89 MMBTU/H 0.15 LB/H BACT-PSD

GP ALLENDALE LP 11/25/2008

NATURAL GAS SPACE

HEATERS-14 UNITS (ID 18) 20.89 MMBTU/H 0.15 LB/H BACT-PSD

GP CLARENDON LP 02/10/2009

NATURAL GAS SPACE

HEATERS-14 UNITS (ID 17) 20 89 MMBTU/H 0.15 LB/H BACT-PSD

GP CLARENDON LP 02/10/2009

NATURAL GAS SPACE

HEATERS-14 UNITS (ID 17) 20-89 MMBTU/H 0.15 LB/H BACT-PSD

GRAIN PROCESSING

CORPORATION 12/08/2015

CORN GLUTEN FREE, GLUTEN, 

MALTODEXTRIN DRYERS 93 MMBTU/H

WET SCRUBBER FOLLOWED BY THERMAL

OXIDIZER FOR GLUTEN AND CGF DRYERS

WET SCRUBBER IN SERIES WITH ESP 0.01 GR/DSCF BACT-PSD

GRAIN PROCESSING

CORPORATION 12/08/2015

CORN GLUTEN FREE, GLUTEN,

MALTODEXTRIN DRYERS 93 MMBTU/H

WET SCRUBBER FOLLOWED BY THERMAL 

OXIDIZER (CGF AND GLUTEN DRYERS) 

MALTODEXTRIN DRYER - WET SCUBBER IN

SERIES WITH WET ESP 0.01 GR/DSCF BACT-PSD

HOMELAND ENERGY 

SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers A &amp; 

B/DOGS Cooling 

Drum/Distillation Equipment 250 MMBTU/H

Multicones, Thermal Oxidizer and DDGS 

Cooling Drum Baghouse 0.0064 GR/DSCF BACT-PSD

HOMELAND ENERGY 

SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers C Stamp; 

D/DDGS Cooling 

Drum/Distillation Equipment 250 MMBTU/H

multiclones, thermal oxidizer and DDGS 

cooling drum baghouse 0.0094 GR/DSCF BACT-PSD



Table C-Z. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNFT CONTROL METHOD DESCRIPTION
EMISSION UMITl ^SSIONUMITl CASE-BY-CASE

BASIS

HOMELAND ENERGY

SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers A &amp, 

B/DDGS Cooling 

Drum/Distiliation Equipment 250 MMBTU/H

Multiclones/ Thermal Oxidizer / DDGS

Cooling Drum Baghouse 0.0064 GR/DSCF BACT-P5D

HOMELAND ENERGY

SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers C &amp; 

D/DDGS Cooling 

Drum/Distillation Equipment 250 MMBTU/H

multiclones, thermal oxidizer and DDGS 

cooling drum baghouse 0.0094 GR/DSCF BACT-PSD

LAKE CHARLES CHEMICAL

COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #3 Dust Collector 

Vent Stack (EQT 1004} 137 MM BTU/HR

Fabric filter to limit PM10 emissions to 0.02 

gr/dscf. Regarding products of combustion, 

BACT is the exclusive use of natural gas as 

fuel. 13.38 LB/HR BACT-PSD

LAKE CHARLES CHEMICAL

COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #4 Dust Collector 

Vent Stack (EQT 1005) 98 MM BTU/HR

Fabric filter to limit PM10 emissions to 0.02 

gr/dscf Regarding products of combustion, 

BACT is the exclusive use of natural gas as 

fuel. 9.71 LB/HR BACT-PSD

LAKE CHARLES CHEMICAL

COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #3 Dust Collector 

Vent Stack (EQT 1004) 137 MM BTU/HR

Fabric filter to limit PM2.5 emissions to 0.02 

gr/dscf. Regarding products of combustion, 

BACT is the exclusive use of natural gas as 

fuel. 13.38 LB/HR BACT-PSD

LAKE CHARLES CHEMICAL

COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #4 Dust Collector 

Vent Stack (EQT 1005) 98 MM BTU/HR

Fabric filter to limit PM2.5 emissions to 0.02 

gr/dscf. Regarding products of combustion, 

BACT is the exclusive use of natural gas as 

fuel. 9.71 LB/HR BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 1 Post-Dryer (S31) 7 7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 2 Post - Dryer (S32) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 3 Post - Dryer (S33) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 4 Post - Dryer (S34) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD

NUCOR STEEL LOUISIANA 05/24/2010

SLG-402 - SLAG MILL DRYER

STACK 75 4 T/H

BACT is selected to be good combustion 

practices during the operation of the dryer 0 2 LB/H BACT-PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H 0 09 LB/H BACT-PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 F-T CATALYST ROTARY DRYER 22564 SCF/H GOOD COMBUSTION PRACTICES 0.18 LB/H BACT-PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008

COAL OR BIOMASS DRYING 

LINES (10) 31 MMBTU/H PULSE JET BAGHOUSE 0.6 LB/H BACT-PSD

PYRAMAX CERAMICS, LLC-

KING’S M U FACILITY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.01 GR/DSCF BACT-PSD

PYRAMAX CERAMICS, LLC -

KING'S M:U FACILITY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.01 GR/DSCF BACT-PSD

PYRAMAX CERAMICS, LLC -

KING'S M:U FACILITY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.006 GR/DSCF BACT-PSD

SAGOLA MILL 01/31/2008

NATURAL GAS THERMAL OIL

HEATER GOOD COMBUSTION PRACTICES 0.17 LB/H BACT-PSD



Table C-2. Search Results for Particulate Control Devices lnstall|^^latural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNfT CONTROL METHOD DESCRIPTION
EMISSION UMIT1 LIMIT 1 CASE-BY-CASE

BASIS

SOUTHWEST IOWA RENEWABLE

ENERGY 04/19/2007 DDGS DRYERS + DISTILLATION 60 T/H THERMAL OXIDIZER 9.28 LB/H BACT-PSD

TATE & LYLE INDGREDIENTS STARCH DRYER {DIRECT-

AMERICAS, INC. 09/19/2008 FIRED) 25 MMBTU/H WET SCRUBBER 0.0086 GR/DSCF BACT-PSD

TATE & LYLE INDGREDIENTS STARCH DRYER (DIRECT-

AMERICAS, INC. 09/19/2008 FIRED) 25 MMBTU/H WET SCRUBBER 0.0086 GR/DSCF BACT-PSD

TOLEDO SUPPLIER PARK- PAINT CONTROL DEVICE NOT NAMED BUT 98%

SHOP 05/03/2007 PAINT SLUDGE DRYER

GRATE KILN - DOWN DRAFT

7.5 MMBTU/H CONTROL REQUIRED 1.72 LB/H BACT-PSD

U.S. STEEL CORP - KEETAC 12/06/2011 DRYING ZONE 1 450 T/PELLETS/H DRY ELECTROSTATIC PRECIPITATOR 10.5 LB/H BACT-PSD

GRATE KILN - DOWN DRAFT

U.S. STEEL CORP - KEETAC 12/06/2011 DRYING ZONE 1 450 T/PELLETS/H DRY ELECTROSTATIC PRECIPITATORS 21 LB/H BACT-PSD

GRATE KILN - DOWN DRAFT

U.S. STEEL CORP-KEETAC 12/06/2011 DRYING ZONE 1 450 T/PELLETS/H DRY ELECTROSTATIC PRECIPITATOR 21 LB/H BACT-PSD

Burners

DUKE ENERGY HANGING ROCK Turbines (4) (model GE7FA) Burning natural gas in an efficient

ENERGY 12/18/2012 Duct Burners Off 172 MW combustion turbine 15 LB/H BACT-PSD

DUKE ENERGY HANGING ROCK Turbines (4) (model GE 7FA) Burning natural gas in an efficient

ENERGY 12/18/2012 Duct Burners On 172 MW combustion turbine 19.9 LB/H BACT-PSD

Boiler less than 100

HESS NEWARK ENERGY CENTER 11/01/2012 MMBtu/hr 51.9 mmcubic ft/year use of natural gas a clean fuel 0.22 LB/H N/A

Boiler less than 100

HESS NEWARK ENERGY CENTER 11/01/2012 MMBtu/hr 51.9 mmcubic ft/year use of natural gas a clean fuel 0.33 LB/H BACT-PSD

Boiler less than 100

HESS NEWARK ENERGY CENTER 11/01/2012 MMBtu/hr 51.9 mmcubic ft/year use of natural gas a clean fuel 0.33 LB/H N/A

Combined cylce turbine with

HESS NEWARK ENERGY CENTER 11/01/2012 duct burner 39463 mmcubic ft/year* Use of natural gas a clean burning fuel 13.2 LB/H BACT-PSD

Combined cylce turbine with

HESS NEWARK ENERGY CENTER 11/01/2012 duct burner

Combined cylce turbine with

39463 mmcubic ft/year* Use of natural gas a clean burning fuel 13.2 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012 duct burner 39463 mmcubic ft/year* Use of natural gas a clean burning fuel 7.9 LB/H N/A

Combined Cycle Combustion Good combustion Practices and use of

HESS NEWARK ENERGY CENTER 11/01/2012 Turbine 39463 MMCubic ft/yr natural gas a clean burning fuel 6.6 LB/H N/A

Combined Cycle Combustion

HESS NEWARK ENERGY CENTER 11/01/2012 Turbine 39463 MMCublc ft/yr Use of natural gas a clean burning fuel 11 LB/H BACT-PSD

Combined Cycle Combustion

HESS NEWARK ENERGY CENTER 11/01/2012 Turbine 39463 MMCubic ft/yr Use of Natural Gas a clean burning fuel 11 LB/H N/A

HOLLAND BOARD OF PUBLIC

WORKS -EAST 5TH STREET 12/04/2013 Fuel pre-heater (EUFUELHTR) 3.7 MMBTU/H Good combustion practices. 0.007 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS-EAST 5TH STREET 12/04/2013 Fuel pre-heater (EUFUELHTR) 3.7 MMBTU/H Good combustion practices 0.0075 LB/MMBTU BACT-PSD



Table C-Z. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNTT CONTROL METHOD DESCRIPTION
EMISSION LIMIT 1 MISSION LIMIT 1 

UNIT

CASE-BY-CASE

BASIS

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013 Fuel pre-heater (EUFUELHTR) 3.7 MMBTU/H Good combustion pracitces. 0.0075 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Auxiliary Boiler A 

(EUAUXBOILERA} 55 MMBTU/H Good combustion practices 0.0018 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Auxiliary Boiler A 

(EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Auxiliary Boiler A 

(EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0 007 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Auxiliary Boiler B 

(EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.0018 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Auxiliarv Boiler B 

(EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Auxiliary Boiler B 

(EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Emergency Engine-natural 

gas (EUNGENGINE) 1000 kW Good combustion practices 0.0001 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS-EAST5TH STREET 12/04/2013

Emergency Engine-natural 

gas (EUNGENGINE) 1000 kW Good combustion practices 0.01 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET 12/04/2013

Emergency Engine-natural 

gas (EUNGENGINE) 1000 kW Good combustion practices 0.01 LB/MMBTU BACT-PSD

INDIANA GASIFICATION, LLC 06/27/2012

FIVE (5) GASIFIER PREHEAT 

BURNERS 35 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL.

SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT-PSD

INDIANA GASIFICATION, LLC 06/27/2012

FIVE (5) GASIFIER PREHEAT 

BURNERS 35 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL

SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT-PSD

INDIANA GASIFICATION, LLC 06/27/2012

FIVE (S) GASIFIER PREHEAT 

BURNERS 35 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL

SHALL USE ONLY NATURAL GAS OR SNG. 0 0007 LB/MMBTU BACT-PSD

INDIANA GASIFICATION, LLC 06/27/2012

REGENERATIVE THERMAL 

OXIDIZER (RTO) ON THE ACID 

GAS REMOVAL UNIT VENTS 

(AGR) 38.8 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL

AND GOOD COMBUSTION PRACTICES 0 29 LB/H BACT-PSD

INDIANA GASIFICATION, LLC 06/27/2012

REGENERATIVE THERMAL 

OXIDIZER (RTO) ON THE ACID 

GAS REMOVAL UNIT VENTS 

(AGR) 38.8 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL

AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT-PSD

INDIANA GASIFICATION, LLC 06/27/2012

REGENERATIVE THERMAL 

OXIDIZER (RTO) ON THE ACID 

GAS REMOVAL UNIT VENTS 

(AGR) 38 8 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL

AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010

Sigma Thermal Auxiliary

Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010

Sigma Thermal Auxiliary

Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD



Table C-2. Search Results for Particulate Control Devices Install* Natural Gas Fired Ovens, Dryers, and Burners {<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNfT CONTROL METHOD DESCRIPTION
EMISSION LIMIT 1 MISSION LIMIT 1

UNIT

CASE-BY-CASE

BASIS

INTERNATIONAL STATION

POWER PLANT 12/20/2010

Sigma Thermal Auxiliary

Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7 6 LB/MMSCF BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7 6 LB/MMSCF BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010 GE LM6000PF-25 Turbines (4) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010 GE LM6000PF-25 Turbines (4) 59900 hp ISO Good Combustion Practices 0 0066 LB/MMBTU BACT-PSD

INTERNATIONAL STATION

POWER PLANT 12/20/2010 GE LM6000PF-25 Turbines (4) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT-PSD

KLEEN ENERGY SYSTEMS, LLC 02/25/2008

SIEMENS SGT6-5000F

COMBUSTION TURBINE#!

AND #2 (NATURAL GAS

FIRED) WITH 445 MMBTU/HR 

NATURAL GAS DUCT BURNER 2.1 MMCF/H 11 LB/H BACT-PSD

LAKE CHARLES GASIFICATION

FACILITY 06/22/2009 ACID GAS FLARE 0.27 MMBTU/H

GOOD DESIGN AND MONITORING TO

ENSURE THE PRESENCE OF A FLAME AT THE

FLARE TIP AT ALL THE TIME 0.01 LB/H BACT-PSD

LAKE CHARLES GASIFICATION

FACILITY 06/22/2009

SHIFT REACTOR STARTUP

HEATER 34,2 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0.25 LB/H BACT-PSD

LAKE CHARLES GASIFICATION

FACILITY 06/22/2009

GASIFIER STARTUP

PREHEATER BURNERS (5) 35 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0.03 LB/H BACT-PSD

LAKE CHARLES GASIFICATION

FACILITY 06/22/2009 THERMAL OXIDIZERS (2) 40.9 MMBTU/H NO ADDITIONAL CONTROL 0.3 LB/H BACT-PSD

LAKE CHARLES GASIFICATION

FACILITY 06/22/2009

METHANATION STARTUP

HEATERS 56.9 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0 42 LB/H BACT-PSD

MEDICAL AREA TOTAL ENERGY

PLANT 07/01/2016

Combustion Turbine with Duct

Burner 203 4 MMBTU/H 0.02 LB/MMBTU BACT-PSD

MEDICAL AREA TOTAL ENERGY

PLANT 07/01/2016

Combustion Turbine with Duct

Burner 203.4 MMBTU/H 0.02 LB/MMBTU BACT-PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 

Turbine firing Natural Gas with 

Duct Burner 4000 h/yr COMPLIANCE BY STACK TESTING 18 3 LB/H BACT-PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 

Turbine firing Natural Gas with 

Duct Burner 4000 h/yr

USE OF NATURAL GAS A CLEAN BURNING

FUEL 10.4 LB/H BACT-PSD



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1
EMISSION LIMIT 1 

UNIT

CASE-BY-CASE

BASIS

Combined Cycle Combustion

Turbine firing Natural Gas with

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 Duct Burner 4000 h/yr COMPLIANCE BY STACK TESTING

USE OF NATURAL GAS A CLEAN BURNING

18 3 LB/H BACT-PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR FUEL 0 181 LB/H BACT-PSD

USE OF NATURAL GAS A CLEAN BURNING

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 HAR FUEL 0.488 LB/H BACT-PSD

USE OF NATURAL GAS A CLEAN BURNING

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 HAR FUEL 0.488 LB/H BACT-PSD

Combined Cycle Combustion

Turbine firing Natural Gas USE OF NATURAL GAS A CLEAN BURNING
MIDDLESEX ENERGY CENTER, LLC 07/19/2016 without Duct Burner 8040 H/YR FUEL 4.4 LB/H BACT-PSD

Combined Cycle Combustion

Turbine firing Natural Gas USE OF NATURAL GAS A CLEAN BURNING

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 without Duct Burner 8040 HAR FUEL 11.7 LB/H BACT-PSD

Combined Cycle Combustion

Turbine firing Natural Gas USE OF NATURAL GAS A CLEAN BURNING

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 without Duct Burner 8040 HAR FUEL 11.7 LB/H BACT-PSD

MOUNDSVILLE COMBINED Use of Natural Gas & Good Combustion

CYCLE POWER PLANT 11/21/2014 Auxiliary Boiler 100 mmBtu/hr Practices 0.5 LB/H BACT-PSD

GALVANIZING LINE BURNERS LB/MMCF OF NAT OTHER CASE-BY-
NUCOR STEEL 02/08/2010 (83 TOTAL) 0

GOOD COMBUSTION PRACTICES PER

7.6 GAS* CASE

NUCOR STEEL - BERKELEY 05/05/2008 VACUUM DEGASSER BOILER 50 21 MMBTU/H MANUFACTURER’S GUIDANCE

NATURAL GAS COMBUSTION WITH GOOD

COMBUSTION PRACTICES PER

0.0076 LB/MMBTU BACT-PSD

NUCOR STEEL - BERKELEY 05/05/2008 TUNNEL FURNACE BURNERS 58 MMBTU/H MANUFACTURER’S GUIDANCE 0 0076 LB/MMBTU BACT-PSD

OREGON CLEAN ENERGY CENTER 06/18/2013 Auxiliary Boiler 99 MMBtu/H Clean burning fuel, only burning natural gas 0.79 LB/H BACT-PSD

2 Combined Cycle Combustion 

Turbmes-Mitsubishi, without

OREGON CLEAN ENERGY CENTER 06/18/2013 duct burners 47917 MMSCF/rollmg 12-MO clean burning fuel, only natural gas 113 LB/H BACT-PSD

2 Combined Cycle Combustion 

Turbines-Mitsubishi, with duct

OREGON CLEAN ENERGY CENTER 06/18/2013 burners 47917 MMSCF/rollmg 12-MO clean burning fuel, only natural gas 10.1 LB/H BACT-PSD

2 Combined Cycle Combustion 

Turbines-Siemens, with duct

OREGON CLEAN ENERGY CENTER 06/18/2013 burners 51560 MMSCF/rollmg 12-MO clean burning fuel, only natural gas 14 LB/H BACT-PSD

2 Combined Cycle Combustion 

Turbines-Siemens, without MMSCF/rollmg 12-

OREGON CLEAN ENERGY CENTER 06/18/2013 duct burners 515600 months clean burning fuel, only natural gas 13 3 LB/H BACT-PSD



Table C-2. Search Results for Particulate Control Devices Installi Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION
EMISSION LIMIT 1 MISSION UMITl CASE-BY-CASE

BASIS

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Combined Cycle Combustion 

Turbine with Duct Burner 

firing natural gas 0 Use of clean burning fuel like natural gas 12 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Combined Cycle Combustion 

Turbine with Duct Burner 

firing natural gas 0 Use of natural gas a clean burning fuel 22.6 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Combined Cycle Combustion 

Turbine with Duct Burner 

firing natural gas 0 Use of natural gas a clean burning fuel 22.6 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Auxiliary Boiler firing natural 

gas 687 MMCFT/YR Use of natural gas a clean burning 0.26 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Auxiliary Boiler firing natural 

gas 687 MMCFT/YR use of natural gas a clean burning fuel 0 4 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Auxiliary Boiler firing natural 

gas 687 MMCFT/YR use of natural gas a clean burning fuel 0 4 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

Combined Cycle Combustion 

Turbine -Siemens turbine

without Duct Burner 33691 MMCFAR Use of Natural Gas as a clean burning fuel 10.5 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

Combined Cycle Combustion 

Turbine -Siemens turbine

without Duct Burner 33691 MMCFAR

USE OF NATURAL GAS A CLEAN BURNING

FUEL 13 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

Combined Cycle Combustion 

Turbine -Siemens turbine

without Duct Burner 33691 MMCFAR

USE OF NATURAL GAS A CLEAN BURNING

FUEL 13 LB/H

OTHER CASE-BY

CASE

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED aCLE 

COMBUSTION TURBINE WITH

DUCT BURNER-SIEMENS 33691 MMCFAR Use of natural gas a clean burning fuel 10.6 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE WITH

DUCT BURNER-SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 14 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED aCLE

COMBUSTION TURBINE WITH

DUCT BURNER-SIEMENS 33691 MMCFAR Use of natural gas a clean burning fuel 14 LB/H

OTHER CASE-BY-

CASE

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE 

COMBUSTION TURBINE WITH

DUCT BURNER-GENERAL

ELECTRIC 33691 MMCFAR

Use of natural gas only as a clean burning 

fuel 14.6 LB/H

OTHER CASE-BY-

CASE

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE WITH

DUCT BURNER-GENERAL

ELECTRIC 33691 MMCF/YR

Use of natural gas only as a clean burning 

fuel 14.6 LB/H BACT-PSD



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION
EMISSION LIMIT 1 ™'“,M,T1 

UNIT

CASE-BY-CASE

BASIS

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE WITH

DUCT BURNER GENERAL

ELECTRIC 33691 MMCF/YR Use of Natural Gas a clean burning fuel 9.8 LB/H B ACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITHOUT DUCT BURNER-

GENERAL ELECTRIC 33691 MMCF/YR Use of Natural Gas as a clean burning fuel 8 7 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITHOUT DUCT BURNER-

GENERAL ELECTRIC 33691 MMCF/YR Use of Natural Gas as a clean burning fuel 12.7 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITHOUT DUCT BURNER-

GENERAL ELECTRIC 33691 MMCF/YR Use of natural gas as a clean burning fuel 12.7 LB/H

OTHER CASE-BY-

CASE

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Combined Cycle Combustion 

Turbine without Duct Burner 

Firing Natural Gas 28169501 MMBTU/YR

USE OF NATURAL GAS A CLEAN BURNING

FUEL 4.7 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Combined Cycle Combustion 

Turbine without Duct Burner 

Firing Natural Gas 28169501 MMBTU/YR Use of natural gas a clean burning fuel 14.4 LB/H BACT-PSD

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Combined Cycle Combustion 

Turbine without Duct Burner 

Firing Natural Gas 28169501 MMBTU/YR Use of natural gas a clean burning fuel 14.4 LB/H BACT-PSD

RENAISSANCE POWER LLC 11/01/2013

EU-HEATERSC: Natural gas- 

fired fuel heater used for 

heating natural gas prior to 

combustion in the CTGs. Misc. 

boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT-PSD

RENAISSANCE POWER LLC 11/01/2013

EU-HEATERSC: Natural gas- 

fired fuel heater used for 

heating natural gas prior to 

combustion in the CTGs Misc 

boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT-PSD

RENAISSANCE POWER LLC 11/01/2013

EU-HEATERSC: Natural gas- 

fired fuel heater used for 

heating natural gas prior to 

combustion in the CTGs. Misc. 

boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT-PSD

RENAISSANCE POWER LLC 11/01/2013

FG-AUXBOILER1-2; Two (2) 

natural gas-fired auxiliary 

boilers. 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT-PSD

RENAISSANCE POWER LLC 11/01/2013

FG-AUXBOILER1-2, Two (2) 

natural gas-fired auxiliary 

boilers 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT-PSD



Table C-2. Search Results for Particulate Control Devices InstalliI^^^Jatuiral Gas Fired Ovens, Dryers, and Burners {<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION
EMISSION LIMIT 1 MISSION LIMIT 1 CASE-BY-CASE

BASIS

RENAISSANCE POWER LLC 11/01/2013

FG-AUXBOILER1-2; Two (2) 

natural gas-fired auxiliary 

boilers. 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT-P5D

SALEM HARBOR STATION

REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.005 LB/MMBTU BACT-PSD

SALEM HARBOR STATION

REDEVELOPMeNT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.005 LB/MMBTU BACT-PSD

SUNBURY GENERATION 

LP/SUNBURY SES 04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.008 LB/MMBTU

OTHER CASE-BY

CASE

SUNBURY GENERATION 

LP/SUNBURY SES 04/01/2013 AUXILIARY BOILER (REPOWER) 106000 MMBTU 0.008 LB/MMBTU

OTHER CASE-BY-

CASE

SUNBURY GENERATION 

LP/SUNBURY SES 04/01/2013

Combined Cycle Combustion 

Turbine AND DUCT BURNER

(3) 2538000 MMBTU/H 0 0088 LB/MMBTU

OTHER CASE-BY-

CASE

TROUTDALE ENERGY CENTER,

LLC 03/05/2014 Auxiliary boiler 39.8 MMBTU/H

Good combustion practices;

Utilize only natural gas. 0 BACT-PSD

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle Combustion 

Turbine without Duct Burner 20282 MMCFAR Use of natural gas a clean burning fuel 6LB/H BACT-PSD

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle Combustion 

Turbine without Duct Burner 20282 MMCFAR Use of natural gas a clean burning fuel 10 LB/H BACT-PSD

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle Combustion 

Turbine without Duct Burner 20282 MMCFAR Use of natural gas a clean burning fuel 10 LB/H BACT-PSD

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle Combustion 

Turbine with Duct Burner 20282 MMCFAR Use of Natural gas a clean burning fuel 15.1 LB/H BACT-PSD

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle Combustion 

Turbine with Duct Burner 20282 MMCFAR Use of Natural gas a clean burning fuel 21.55 LB/H BACT-PSD

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle Combustion 

Turbine with Duct Burner 20282 MMCFAR Use of Natural Gas a clean burning fuel 21.55 LB/H BACT-PSD

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/lnstitutional size 

boilers less than 100

MMBtu/hr 2000 hours/year use of Natural gas 0.17 LB/H

OTHER CASE-BY-

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/lnstitutional size 

boilers less than 100

MMBtu/hr 2000 hours/year 0.46 LB/H

OTHER CASE-BY-

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/lnstitutional size 

boilers less than 100

MMBtu/hr 2000 hours/year Use of Natural gas 0.46 LB/H

OTHER CASE-BY-

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle Combustion 

Turbine with Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of 

Natural gas,a clean burning fuel. 8.2 LB/H

OTHER CASE-BY-

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle Combustion 

Turbine with Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of 

Natural gas,a clean burning fuel. 19.1 LB/H BACT-PSD



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION
EMISSION LIMIT 1 MISSION LIMIT 1 CASE-BY-CASE

BASIS

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle Combustion 

Turbine with Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of 

Natural gas,a clean burning fuel 19.1 LB/H

OTHER CASE-BY-

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle Combustion 

Turbine w/o duct burner 40297.6 mmcubic ft/year

use of natural gas only which is a clean 

burning fuel 4.8 LB/H

OTHER CASE-BY-

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle Combustion 

Turbine w/o duct burner 40297.6 mmcubic ft/year Use of Natural gas,a clean burning fuel 12.1 LB/H

OTHER CASE-BY

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle Combustion 

Turbine w/o duct burner 40297.6 mmcubic ft/year

use of natural gas only which is a clean 

burning fuel 12.1 LB/H

OTHER CASE-BY-

CASE



Table C-3. Search Results for SOx Control Devices Installed a^febiral Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1

LIMIT 1 UNIT

CASE-BY-CASE

BASIS

Ovens

NUCOR STEEL LOUISIANA 05/24/2010
SLG-402 - SLAG MILL

DRYER STACK
75.4 T/H

BACT is to purchase natural gas containing no 

more than 2000 gr of Sulfur as Hydrogen

Sulfide per MM scf.

0.02 LB/H BACT-PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI-101 - PCI Mill Vent 85.1 MMBTU/H
purchase natural gas containing no more than 

2000 grains of Sulfur per MM scf
0.06 LB/H BACT-PSD

Dryers

ADM CORN PROCESSING - INDIRECT-FIRED DDGS

CEDAR RAPIDS 06/29/2007 DRYER 93.7 MMBTU/H 6 PPMVD BACT-PSD

SMALL HEATERS AND

DRYERS SN-05 THROUGH COMBUSTION OF NATURAL GAS AND GOOD X10A-4

BIG RIVER STEEL LLC 09/18/2013 19 0 COMBUSTION PRACTICE 5.88 LB/MMBTU BACT-PSD

DRYERS, MGO COATING COMBUSTION OF NATURAL GAS AND GOOD X10A-4

BIG RIVER STEEL LLC 09/18/2013 LINE 38 MMBTU/H COMBUSTION PRACTICE 5.88 LB/MMBTU BACT-PSD

FEEDSTOCK OIL WITH NO MORE THAN 3%

OEGUSSA ENGINEERED CARBON BUCK DRYER SULFUR CONTENT. FEEDSTOCK TESTING FOR

CARBONS LP 11/29/2007 UNITS 1 AND 2

NATURAL GAS SPACE 

HEATERS -14 UNITS (ID

SULFUR CONTENT, DAILY RECORDS. 290.4 LB/H BACT-PSD

GP ALLENDALE LP 11/25/2008 18)

NATURAL GAS SPACE 

HEATERS -14 UNITS (ID

20.89 MMBTU/H 0.01 LB/H BACT-PSD

GP CLARENDON LP 02/10/2009 17) 20.89 MMBTU/H 0.01 LB/H BACT-PSD

CORN GLUTEN FREE,

GRAIN PROCESSING GLUTEN, MALTODEXTRIN

CORPORATION 12/08/2015 DRYERS 93 MMBTU/H WET SCRUBBERS FOR ALL DRYERS 10 PPMV BACT-PSD

Two DDGS Dryers A 

&amp; B/DDGS Cooling

HOMELAND ENERGY Drum/Distillation

SOLUTIONS, LLC 08/26/2011 Equipment

Two DDGS Dryers C

Stamp; D/DDGS Cooling

250 MMBTU/H 0.02 LB/MMBTU BACT-PSD

HOMELAND ENERGY Drum/Distillation

SOLUTIONS, LLC 08/26/2011 Equipment

Spray Dryer #3 Dust

250 MMBTU/H 0.02 LB/MMBTU BACT-PSD

LAKE CHARLES CHEMICAL Collector Vent Stack (EOT Use of natural gas with a sulfur content of no

COMPLEX ALUMINA UNIT 05/23/2014 1004)

Spray Dryer #4 Dust

137 MM BTU/HR more than 0.005 gr/scf (annual average) 8.06 LB/HR BACT-PSD

LAKE CHARLES CHEMICAL Collector Vent Stack (EOT Use of natural gas with a sulfur content of no

COMPLEX ALUMINA UNIT 05/23/2014 1005) 98 MM BTU/HR more than 0.005 gr/scf (annual average) 5.81 LB/HR BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 1 Post-Dryer (S31) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 2 Post - Dryer (S32) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 3 Post - Dryer (S33) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 4 Post - Dryer (S34) 7.7 MMBTU/H

BACT is to purchase natural gas containing no

0.0006 LB/MMBTU BACT-PSD

SLG-402 - SUG MILL more than 2000 gr of Sulfur as Hydrogen

NUCOR STEEL LOUISIANA 05/24/2010 DRYER STACK 75.4 T/H Sulfide per MM scf. 0.02 LB/H BACT-PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 0.01 LB/H BACT-PSD



Table C-3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1

LIMIT 1 UNIT

CASE-BY-CASE

BASIS

F-T CATALYST ROTARY

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 DRYER 22564 SCF/H GOOD COMBUSTION PRACTICES 0.02 LB/H BACT-PSD

COAL OR BIOMASS

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 DRYING LINES {10) 31 MMBTU/H 0.24 LB/H BACT-PSD

TATE & LYLE INDGREDIENTS STARCH DRYER (DIRECT-

AMERICAS, INC. 09/19/2008 FIRED) 25 MMBTU/H WET SCRUBBER 0.0001 LB/MMBTU BACT-PSD

Burners

DUKE ENERGY HANGING ROCK Turbines (4) (model GE Burning natural gas in an efficient combustion

ENERGY 12/18/2012 7FA) Duct Burners Off 172 MW turbine burning low sulfur fuel 1.2 LB/H BACT-PSD

DUKE ENERGY HANGING ROCK Turbines (4) (model GE Burning natural gas in an efficient combustion

ENERGY 12/18/2012 7FA) Duct Burners On 172 MW turbine burning low sulfur fuel 1.52 LB/H BACT-PSD

Boiler less than 100 use of natural gas a clean fuel and a low

HESS NEWARK ENERGY CENTER 11/01/2012 MMBtu/hr

Combined cylce turbine

51.9 mmcubic ft/year sulfur fuel 0.08 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012 with duct burner

Combined Cycle

39463 mmcubic ft/year* Use of natural gas, a clean low sulfur fuel 2.5 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012 Combustion Turbine

FIVE (5) GASIFIER

39463 MMCubicft/yr Use of natural gas a clean low sulfur fuel 2.8 LB/H N/A

INDIANA GASIFICATION, LLC 06/27/2012 PREHEAT BURNERS 35 MMBTU/H, EACH USE OF CLEAN BURNING GASEOUS FUEL 0.0006 LB/MMBTU BACT-PSD

SIEMENS SGT6-5000F

COMBUSTION TURBINE

81 AND #2 (NATURAL

GAS FIRED) WITH 445 

MMBTU/HR NATURAL

KLEEN ENERGY SYSTEMS, LLC

LAKE CHARLES GASIFICATION

02/25/2008 GAS DUCT BURNER 2.1 MMCF/H 4 9 LB/H BACT-PSD

FACILITY 06/22/2009 ACID GAS FLARE 0.27 MMBTU/H NO ADDITIONAL CONTROL 0.01 LB/H BACT-PSD

LAKE CHARLES GASIFICATION SHIFT REACTOR STARTUP FUELED BY NATURAL GAS OR SUBSTITUTE

FACILITY 06/22/2009 HEATER 34.2 MMBTU/H NATURAL GAS (SNG) 0.02 LB/H BACT-PSD

LAKE CHARLES GASIFICATION GASIFIER STARTUP FUELED BY NATURAL GAS OR SUBSTITUTE

FACILITY 06/22/2009 PREHEATER BURNERS (5) 35 MMBTU/H NATURAL GAS (SNG) 0.02 LB/H BACT-PSD

LAKE CHARLES GASIFICATION

FACILITY 06/22/2009 THERMAL OXIDIZERS (2) 40.9 MMBTU/H NO ADDITIONAL CONTROL 22.92 LB/H BACT-PSD

LAKE CHARLES GASIFICATION METHANATION STARTUP FUELED BY NATURAL GAS OR SUBSTITUTE

FACILITY 06/22/2009 HEATERS 56.9 MMBTU/H NATURAL GAS (SNG) 0.03 LB/H BACT-PSD

MEDICAL AREA TOTAL ENERGY Combustion Turbine with dean fuels - using natural gas as primary fuel OTHER CASE-BY-

PLANT 07/01/2016 Duct Burner 203.4 MMBTU/H and ultra low sulfur diesel as backup fuel. 0.6 PPMVD@15% 02 CASE

Combined Cycle 

Combustion Turbine

MIDDLESEX ENERGY CENTER, firing Natural Gas with USE OF NATURAL GAS A LOW SULFUR FUEL OTHER CASE-BY

LLC 07/19/2016 Duct Burner 4000 h/yr CLEAN FUEL 6.64 LB/H CASE

MIDDLESEX ENERGY CENTER, USE OF NATURAL GAS A CLEAN BURNING OTHER CASE-BY-

LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR LOW SULFUR FUEL 0.128 LB/H CASE

Combined Cycle 

Combustion Turbine

MIDDLESEX ENERGY CENTER, firing Natural Gas without USE OF NATURAL GAS A CLEAN BURNING OTHER CASE-BY-

LLC 07/19/2016 Duct Burner 8040 H/YR LOW SULFUR FUEL

NATURAL GAS COMBUSTION WITH GOOD

5.62 CASE

VACUUM DEGASSER COMBUSTION PRACTICES PER

NUCOR STEEL-BERKELEY 05/05/2008 BOILER 50.21 MMBTU/H MANUFACTURER'S GUIDANCE 0.0006 LB/MMBTU BACT-PSD



Table C-3. Search Results for $0x Control Devices Installed ^Mbiral Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME

NUCOR STEEL-BERKELEY

OREGON CLEAN ENERGY 

CENTER

OREGON CLEAN ENERGY 

CENTER

OREGON CLEAN ENERGY 

CENTER

OREGON CLEAN ENERGY 

CENTER

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION

PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1 

LIMIT 1___________UNIT

05/05/2008

TUNNEL FURNACE

BURNERS 58 MMBTU/H

NATURAL GAS COMBUSTION WITH GOOD

COMBUSTION PRACTICES PER

MANUFACTURER'S GUIDANCE 0.0006 LB/MMBTU

06/18/2013

2 Combined Cycle

Combustion Turbmes- 

Mitsubishi, without duct 

burners

MMSCF/rollmg 12- 

47917 MO

low sulfur fuel, only burning natural gas with 

0.5GR/100 SCF 0.0014 LB/MMBTU

06/18/2013

2 Combined Cycle

Combustion Turbmes- 

Mitsubishi, with duct 

burners

MMSCF/rolling 12- 

47917 MO

low sulfur fuel, only burning natural gas with

0.5 GR/100 SCF 0 0014 LB/MMBTU

06/18/2013

2 Combined Cycle

Combustion Turbines- 

Siemens, with duct 

burners

MMSCF/rolling 12- 

51560 MO

low sulfur fuel, only burning natural gas with

0 5 GR/100 SCF 0.0014 LB/MMBTU

06/18/2013

2 Combined Cycle

Combustion Turbines- 

Siemens, without duct

burners

MMSCF/rolling 12- 

515600 months

low sulfur fuel, only burning natrual gas with 

GR/100 SCF 0 0014 LB/MMBTU

03/10/2016

Combined Cycle

Combustion Turbine with

Duct Burner firing natural 

gas 0 use of natural gas a low sulfur fuel 10.3 LB/H

03/10/2016

Auxiliary Boiler firing 

natural gas 687 MMCFT/YR Use of natural gas a low sulfur fuel 0 12 LB/H

03/07/2014

Combined Cycle

Combustion Turbine - 

Siemens turbine without

Duct Burner 33691 MMCF/YR

USE OF NATURAL GAS A CLEAN BURNING

FUEL 5 LB/H

03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITH DUCT BURNER-

SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 5.1 LB/H

03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITH DUCT BURNER-

GENERAL ELECTRIC 33691 MMCF/YR Use of natural gas only as a clean burning fuel 5.2 LB/H

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITHOUT DUCT BURNER -

GENERAL ELECTRIC 33691 MMCFAR Use of Natural gas a low sulfur fuel 4.9 LB/H

PSEG FOSSIL LLC SEWAREN

GENERATING STATION 03/10/2016

Combined Cycle

Combustion Turbine

without Duct Burner

Firing Natural Gas 28169501 MMBTU/YR Use of natural gas which is low sulfur fuel 8.5 LB/H

SALEM HARBOR STATION

REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.9 PPMVD@3% 02

SUNBURY GENERATION 

LP/SUNBURYSES 04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.003 LB/MMBTU

SUNBURY GENERATION 

LP/SUNBURYSES 04/01/2013

AUXILIARY BOILER 

(REPOWER) 106000 MMBTU 0.003 LB/MMBTU

CASE-BY-CASE

BASIS

BACT-PSD

N/A

N/A

N/A

N/A

OTHER CASE-BY- 

CASE

OTHER CASE-BY

CASE

OTHER CASE-BY- 

CASE

OTHER CASE-BY- 

CASE

OTHER CASE-BY- 

CASE

OTHER CASE-BY- 

CASE

OTHER CASE-BY- 

CASE

OTHER CASE-BY- 

CASE

OTHER CASE-BY- 

CASE

OTHER CASE-BY- 

CASE



Table C-3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1 CASE-BY-CASE

LIMIT 1 UNIT BASIS

SUNBURY GENERATION 

LP/SUNBURY SES 04/01/2013

Combined Cycle 

Combustion Turbine AND 

DUCT BURNER (3) 2538000 MMBTU/H 0.0024 LB/MMBTU

OTHER CASE-BY-

CASE

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle 

Combustion Turbine

without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 4 94 LB/H BACT-PSD

WEST DEPTFORD ENERGY

STATION 07/18/2014

Combined Cycle 

Combustion Turbine with

Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 6.56 LB/H BACT-PSD

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/lnstitutional 

size boilers less than 100 

MMBtu/hr 2000 hours/year Use of natural gas 0.162 LB/H

OTHER CASE-BY

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle 

Combustion Turbine with

Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of

Natural gas,a clean burning fuel. 4.9 LB/H

OTHER CASE-BY-

CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle 

Combustion Turbine w/o 

duct burner 40297 6 mmcubic ft/year Use of only natural gas a clean burning fuel 4.1 LB/H

OTHER CASE-BY

CASE



Table C-4. Search Results for NOx Control Devices Installed Gas Fired Ovens, Dryers, and Burners {<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT

LIMIT 1 1 UNIT

CASE-BY-CASE

BASIS

Ovens

NC COMMUNICATION TECH 01/06/2007
DRYER OR OVEN, DIRECT

OR INDIRECT
5.4 MMBTU/H LOW NOX -BURNER 18 PPMVD@3%02 BACT-PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI-101 - PCI Mill Vent 85.1 MMBTU/H Good combustion practices 5.07 LB/H BACT-PSD

NUCOR STEEL LOUISIANA 05/24/2010
SLG-402 - SLAG MILL

DRYER STACK
75.4 T/H LOW NOX FUEL COMBUSTION 1.34 LB/H BACT-PSD

VOLKSWAGEN GROUP OF AMERICA,

CHATTANOOGA OPERATIONS
12/03/2012

CLEARCOAT DRYING

OVENS THERMAL 

OXIDIZER (2)

6.82 MMBTU/H LOW-NOX BURNERS 3.1 LB/H BACT-PSD

VOLKSWAGEN GROUP OF AMERICA, 

CHATTANOOGA OPERATIONS
10/10/2008

CLEARCOAT DRYING

OVENS THERMAL 

OXIDIZERS (2)

8.19 MMBTU/H LOW NOX BURNERS 0 BACT-PSD

VOLKSWAGEN GROUP OF AMERICA, 

CHATTANOOGA OPERATIONS
10/10/2008 DRYING OVENS 6.47 MMBTU/H

LOW-NOX BURNERS OR EQUIVALENT 

CONTROL
0.05 LB/MMBTU BACT-PSD

VOLKSWAGEN GROUP OF AMERICA,

CHATTANOOGA OPERATIONS
10/10/2008

E-COAT DRYING OVEN 

THERMAL OXIDIZERS (2)
8.87 MMBTU/H LOW-NOX BURNER 0.05 LB/MMBTU BACT-PSD

VOLKSWAGEN GROUP OF AMERICA, 

CHATTANOOGA OPERATIONS
12/03/2012

E-COAT DRYING OVEN 

THERMAL OXIDIZERS (2)
6.82 MMBTU/H LOW NOX BURNERS 2.52 LB/H BACT-PSD

Dryers

ALLOYS PLANT 10/09/2015
TWO 4.44 MMBTU/HR

STRIP DRYERS
4.44 MMBTU/H LOW NOX BURNER 0.07 LB/MMBTU

OTHER CAS

CASE

ALLOYS PLANT 10/09/2015
TWO 1.37 MMBTU/HR

STRIP DRYERS
1.37 MMBTU/H LOW NOX BURNER 0.07 LB/MMBTU BACT-PSD

BIG RIVER STEEL LLC 09/18/2013

SMALL HEATERS AND

DRYERS SN-05

THROUGH 19

0

LOW NOX BURNERS

COMBUSTION OF CLEAN FUEL

GOOD COMBUSTION PRACTICES

0.08 LB/MMBTU BACT-PSD

BIG RIVER STEEL LLC 09/18/2013
DRYERS, MGO COATING

LINE
38 MMBTU/H

LOW NOX BURNERS

COMBUSTION OF CLEAN FUEL

GOOD COMBUSTION PRACTICES

0.1 LB/MMBTU BACT-PSD

BIG RIVER STEEL LLC 09/18/2013

SMALL HEATERS AND

DRYERS SN-05

THROUGH 19

0 GOOD OPERATING PRACTICES 0.0002 LB/MMBTU BACT-PSD

BIG RIVER STEEL LLC 09/18/2013
DRYERS, MGO COATING

LINE
38 MMBTU/H GOOD OPERATING PRACTICES 0.0002 LB/MMBTU BACT-PSD

CARBO CERAMICS INC. - MILLEN

FACILITY
04/06/2012 SPRAY DRYER 47 MMBTU/H

GOOD COMBUSTION TECHNIQUES. TEST

METHOD 7 OR 7E
8.3 LB/H BACT-PSD



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACIUTY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT

LIMIT 1 1 UNIT

CASE-BY-CASE

BASIS

DEGU5SA ENGINEERED CARBONS IP 11/29/2007
CARBON BLACK DRYER

UNITS 1 AND 2
56 LB/H BACT-PSD

FUKEBOARD AMERICA LIMITED -

BENNETTSVILLE MDF
12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H LOW-NOX BURNERS 0 BACT-PSD

FLAKEBOARD AMERICA LIMITED -

BENNETTSVILLE MDF
12/22/2009 CORE PRIMARY DRYER 45 MMBTU/H LOW-NOX BURNERS 0 BACT-PSD

GERDAU AMERISTEEL WILTON 05/29/2007 NORTH LADLE DRYER 5 MMBTU/H GOOD COMBUSTION PRACTICES 100 LB/MMCF BACT-PSD

GERDAU AMERISTEEL WILTON 05/29/2007
SOUTH LADLE DRYERS

AND PREHEATERS
5 MMBTU/H GOOD COMBUSTION CONTROLS 100 LB/MMCF BACT-PSD

GERDAU AMERISTEEL WILTON 05/29/2007
NORTHWEST LADLE

DRYERS
5 MMBTU/H GOOD COMBUSTION CONTROLS 100 LB/MMCF BACT-PSD

NATURAL GAS SPACE

GP ALLENDALE LP 11/25/2008 HEATERS-14 UNITS (ID 

18)

20 89 MMBTU/H 1.99 LB/H BACT-PSD

NATURAL GAS SPACE

GP CLARENDON LP 02/10/2009 HEATERS -14 UNITS (ID 

17}

20.89 MMBTU/H 1 99 LB/H BACT-PSD

GRAIN PROCESSING CORPORATION 11/23/2011 GLUTEN DRYER NO. 2 30 MMBTU/H
LOW-NOX BURNERS AND FLUE GAS

REIRCULATION
0.06 LB/MMBTU

OTHER CASE-BY

CASE

CORN GLUTEN FREE, LOW NOX BURNERS WITH FLUE GAS

GRAIN PROCESSING CORPORATION 12/08/2015 GLUTEN, 93 MMBTU/H RECIRCULATION. 0.047 LB/MMBTU BACT-PSD

MALTODEXTRIN DRYERS STEAM INJECTION FOR GERM DRYER

LAKE CHARLES CHEMICAL COMPLEX

ALUMINA UNIT
05/23/2014

Spray Dryer #3 Dust 

Collector Vent Stack 

(EQT 1004)

137 MM BTU/HR Low NOx burners 5.2 LB/HR BACT-PSD

LAKE CHARLES CHEMICAL COMPLEX

ALUMINA UNIT
05/23/2014

Spray Dryer #4 Dust 

Collector Vent Stack 

(EQT 1005)

98 MM BTU/HR Low NOx burners 3.74 LB/HR BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 1 Post-Dryer (S31) 7.7 MMBTU/H 0.06 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 2 Post - Dryer (S32) 7.7 MMBTU/H 0.06 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 3 Post - Dryer (S33) 7.7 MMBTU/H 0.06 LB/MMBTU BACT-PSD

MOUNT VERNON MILL 03/25/2010 Line 4 Post ■ Dryer (S34) 7.7 MMBTU/H 0.06 LB/MMBTU BACT-PSD

NC COMMUNICATION TECH 01/06/2007
DRYER OR OVEN, DIRECT

OR INDIRECT
5 4 MMBTU/H LOW NOX-BURNER 18 PPMVD@3%02 BACT-PSD

NUCOR STEEL LOUISIANA QS/24/2010
SLG-402 - SLAG MILL

DRYER STACK
75 4 T/H LOW NOX FUEL COMBUSTION 1.34 LB/H BACT-PSD



Table C-4. Search Results for NOx Control Devices Installed ongktural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT

LIMIT 1 1UNIT

CASE-BY-CASE

BASIS

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 1-13 LB/H BACT-PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
F-T CATALYST ROTARY

DRYER
22564 SCF/H GOOD COMBUSTION PRACTICES 2.26 LB/H BACT-PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
COAL OR BIOMASS

DRYING LINES (10)
31 MMBTU/H LOW NOX BURNERS 1.32 LB/H BACT-PSD

PYRAMAX CERAMICS, LLC - KING'S 

M:U FACILITY
01/27/2012

SPRAY

DRYERS/PETTETIZERS
75 MMBTU/H

LOW NOX BURNERS AND GOOD

COMBUSTION TECHNOLGY/PRACTICE
2.25 LB/H EA BACT-PSD

SAGOLA MILL 01/31/2008
NATURAL GAS THERMAL

OIL HEATER
GOOD COMBUSTION PRACTICES 2.83 LB/H BACT-PSD

STEEL DYNAMICS, INC. (SDI) - 

ENGINEERED BAR**
03/12/2010 PREHEATERS/DRYERS 0 LOW NOX BURNERS

LB/MMBTU OF 
01 NOX

OTHER CASE-BY-

CASE

TATE & LYLE INDGREDIENTS 

AMERICAS, INC.
09/19/2008

STARCH DRYER (DIRECT- 

FIRED)
25 MMBTU/H 0.04 LB/MMBTU BACT-PSD

Burners

COGEN SYSTEM

AUBURNDALE CITRUS FACILITY 06/12/2008
TURBINE NO. 1 

W/EXISTING DUCT 

BURNER81

62.7 MMBTU/H DRY LOW NOX BURNERS 25 PPMVD BACT-PSD

COGEN SYSTEM

AUBURNDALE CITRUS FACILITY 06/12/2008 TURBINE 82 W/EXISTING 

DUCT BURNER 82

62 7 MMBTU/H DRY LOW NOX BURNERS 25 PPMVD BACT-PSD

DUKE ENERGY HANGING ROCK

ENERGY
12/18/2012

Turbines (4) (model GE 

7FA) Duct Burners Off
172 MW

Dry Low NOx burners and Selective Catalytic 

Reduction
21.1 LB/H BACT-PSD

DUKE ENERGY HANGING ROCK

ENERGY
12/18/2012

Turbines (4) (model GE 

7FA) Duct Burners On
172 MW

Dry Low NOx burners and Selective Catalytic 

Reduction
27.6 LB/H BACT-PSD

GROSSMONT HOSPITAL 11/06/2012

Two 29.4 MMBtu/hr 

Boilers with low NOx

burners

0 Low NOx burners 9 PPMVD@3%02
OTHER CASE-BY

CASE

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 

MMBtu/hr
51.9 mmcubic ft/year Low NOx burners and flue gas recirculation 0.01 LB/MMBTU LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine 

with duct burner
39463 mmcubk ft/year* Selective catalytic reduction (SCR) system 2 PPMVD LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle 

Combustion Turbine
39463 MMCubic ft/yr

Selective Catalytic Reduction (SCR) System 

and use of natural gas a clean burning fuel
0.75 LB/H LAER

HOLLAND BOARD OF PUBLIC

WORKS -EAST 5TH STREET
12/04/2013

Fuel pre-heater 

(EUFUELHTR)
3.7 MMBTU/H Good combustion practices. 0.55 LB/H BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS-EAST5TH STREET
12/04/2013

Auxiliary Boiler A 

(EUAUXBOILERA)
55 MMBTU/H

Low NOx burners and good combustion 

practices
0.05 LB/MMBTU BACT-PSD

HOLLAND BOARD OF PUBLIC

WORKS-EAST5TH STREET
12/04/2013

Auxiliary Boiler B 

(EUAUXBOILERB)
95 MMBTU/H

Dry low NOx burners, flue gas recirculation 

and good combustion practices.
0.05 LB/MMBTU BACT-PSD



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET
12/04/2013

Emergency Engine- 

natural gas 

(EUNGENGINE)

INDIANA GASIFICATION, LLC 06/27/2012
FIVE (5) GASIFIER 

PREHEAT BURNERS

REGENERATIVE

THERMAL OXIDIZER

INDIANA GASIFICATION, LLC 06/27/2012 (RTO)ON THE ACID GAS 

REMOVAL UNIT VENTS 

(AGR)

INTERNATIONAL STATION POWER

PLANT
12/20/2010

Sigma Thermal Auxiliary 

Heater (1)

INTERNATIONAL STATION POWER

PLANT
12/20/2010 Duct Burners (4)

INTERNATIONAL STATION POWER

PLANT
12/20/2010

GE LM6000PF-25 

Turbines (4)

THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

1000 kW Good combustion practices

35 MMBTU/H, EACH GOOD COMBUSTION PRACTICES

38 8 MMBTU/H, EACH
LOW NOX PERFORMANCE WITH NATURAL 

GAS INJECTION SYSTEM

12.5 MMBTU/H Low NOx Burners and Flue Gas Recirculation

140 MMBTU/H Selective Catalytic Reduction

59900 hp ISO
Selective Catalytic Reduction and Dry Low 

NOx Combustion

EMISSION EMISSION LIMIT CASE-BY-CASE

LIMIT 1_________ 1 UNIT BASIS

2 6/HP-H BACT-PSD

0.1 LB/MMBTU BACT-PSD

1.98 LB/H BACT-PSD

32 LB/MMSCF BACT-PSD

5 PPMDV BACT-PSD

5 PPMDV BACT-PSD

KLEEN ENERGY SYSTEMS, LLC 02/25/2008

SIEMENS SGT6-5000F 

COMBUSTION TURBINE 

#1 AND #2 (NATURAL 

GAS FIRED) WITH 445 

MMBTU/HR NATURAL 

GAS DUCT BURNER

2.1 MMCF/H
LOW NOX BURNER AND SELECTIVE 

CATALYTIC REDUCTION
15.5 LB/H LAER

LAKE CHARLES GASIFICATION 

FACILITY
06/22/2009 ACID GAS FLARE

LAKE CHARLES GASIFICATION 

FACILITY
06/22/2009

SHIFT REACTOR 

STARTUP HEATER

0.27 MMBTU/H NO ADDITIONAL CONTROL 0.05 LB/H BACT-PSD

34 2 MMBTU/H GOOD DESIGN AND PROPER OPERATION 3.35 LB/H BACT-PSD

LAKE CHARLES GASIFICATION

FACILITY
06/22/2009

GASIFIER STARTUP

PREHEATER BURNERS (5)
35 MMBTU/H

LAKE CHARLES GASIFICATION

FACILITY
06/22/2009 THERMAL OXIDIZERS (2) 40 9 MMBTU/H

LAKE CHARLES GASIFICATION

FACILITY
06/22/2009

METHANATION

STARTUP HEATERS
56 9 MMBTU/H

MEDICAL AREA TOTAL ENERGY

PLANT
07/01/2016

Combustion Turbine

with Duct Burner
203.4 MMBTU/H

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle

Combustion Turbine 

firing Natural Gas with

Duct Burner

4000 h/yr

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 HAR

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle

Combustion Turbine 

firing Natural Gas 

without Duct Burner

8040 HAR

GOOD DESIGN AND PROPER OPERATION 3.85 LB/H BACT-PSD

NO ADDITIONAL CONTROL 2.45 LB/H BACT-PSD

GOOD DESIGN AND PROPER OPERATION 5.58 LB/H BACT-PSD

Dry Low NOx Combustor & Selective Catalytic 

Reduction
2 PPMVD@15% 02

OTHER CASE-BY

CASE

SELECTIVE CATALYTIC REDUCTION AND DRY

LOW NOX
2 PPMVD@15%02 LAER

Low NOx burners and Flue Gas Recirculation 

(FGR) and use of natural gas a clean burning 

fuel

0 975 LB/H LAER

Selective Catalytic Reduction System and Dry

Low NOx
2 PPMVD@15%02 LAER

MOUNDSVILLE COMBINED CYCLE 

POWER PLANT
11/21/2014 Auxiliary Boiler 100 mmBtu/hr

Ultra Low-NOx Burners, Flue-Gas 

Recirculation, & Good Combustion Practices
2 LB/H BACT-PSD

NUCOR STEEL - BERKELEY 05/05/2008

NUCOR STEEL - BERKELEY 05/05/2008

VACUUM DEGASSER 

BOILER

TUNNEL FURNACE 

BURNERS

50.21 MMBTU/H
ULTRA-LOW NOX NATURAL GAS FIRED 

BURNERS
0.035 LB/MMBTU BACT-PSD

58 MMBTU/H LOW NOX BURNERS 0.1 LB/MMBTU BACT-PSD



Table C-4. Search Results for NOx Control Devices Installed (^|^iral Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION UMIT

LIMIT 1 1 UNIT

CASE-BY-CASE

BASIS

OREGON CLEAN ENERGY CENTER 06/18/2013 Auxiliary Boiler 99 MMBtu/H low NOx burners and flue gas recirculation 1.98 LB/H BACT-PSD

2 Combined Cycle

OREGON CLEAN ENERGY CENTER 06/18/2013
Combustion Turbines- 

Mitsubishi, without duct 

burners

47917 MMSCF/r0llingl2- 

MO

selective catalytic reduction (SCR); dry low 

NOx combustors; lean fuel technology
22.6 LB/H BACT-PSD

2 Combined Cycle

OREGON CLEAN ENERGY CENTER 06/18/2013
Combustion Turbines- 

Mitsubishi, with duct 

burners

2 Combined Cycle

47917 MMSCF/rotlin812- 
7 MO

selective catalytic reduction (SCR); dry low 

NOx combustors; lean fuel technology
20.8 LB/H BACT-PSD

OREGON CLEAN ENERGY CENTER 06/18/2013
Combustion Turbines- 

Siemens, with duct 

burners

2 Combined Cycle

5156o MMSCF/rolling 12- 
°° MO

selective catalytic reduction (SCR); dry low

NOx combustors; lean fuel technology
21 LB/H BACT-PSD

OREGON CLEAN ENERGY CENTER 06/18/2013
Combustion Turbines- 

Siemens, without duct 

burners

Combined Cycle

515600 MMSCF/r0llingl2‘ 

months

selective catalytic reduction (SCR); dry low 

NOx combustors; lean fuel technology
22 LB/H BACT-PSD

PSEG FOSSIL LLCSEWAREN 

GENERATING STATION
03/10/2016

Combustion Turbine 

with Duct Burner firing 

natural gas

0
SCR and use of natural gas a clean burning 

fuel
2 PPMVD@ 15%02 LAER

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION
03/10/2016

Auxiliary Boiler firing 

natural gas

Combined Cycle

687 MMCFT/YR
low NOx burners and flue gas recirculation 

(FGR)
0.8 LB/H LAER

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION
03/07/2014

Combustion Turbine -

Siemens turbine without
33691 MMCF/YR

Selective Catalytic Reduction and Dry Low

NOx
2 PPMVD@ 15% 02 LAER

Duct Burner

COMBINED CYCLE

PSEG FOSSIL LLC SEWAREN

GENERATING STATION
03/07/2014

COMBUSTION TURBINE

WITH DUCT BURNER-

SIEMENS

33691 MMCF/YR Selective Catalytic Reduction System (SCR) 2 PPMVD LAER

COMBINED CYCLE

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION
03/07/2014

COMBUSTION TURBINE

WITH DUCT BURNER-

GENERAL ELECTRIC

33691 MMCF/YR
Selective Catalytic Reduction Systems(SCR) 

and Dry Low NOx
2 PPMVD@15%02 LAER

COMBINED CYCLE

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION
03/07/2014

COMBUSTION TURBINE

WITHOUT DUCT

BURNER-GENERAL

ELECTRIC

Combined Cycle

33691 MMCF/YR
Selective Catalytic Reduction System (SCR) 

and Dry Low NOx
2 PPMVD@15%02 LAER

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION
03/10/2016

Combustion Turbine

without Duct Burner

Fmng Natural Gas

28169501 MMBTU/YR
SELECTIVE CATALYTIC REDUCTION (SCR) 

SYSTEM
2 PPMVD@15%02 LAER

EU-HEATERSC: Natural 

gas-fired fuel heater 

used for heating natural

RENAISSANCE POWER LLC 11/01/2013 gas prior to combustion 

in the CTGs Misc. 

boilers, furnaces, and 

heaters

20 MMBTU/H Good combustion practices 0.15 LB/MMBTU BACT-PSD



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILFTY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT

LIMIT 1 1UNIT

CASE-BY-CASE

BASIS

FG-AUXBOILER1-2; Two

RENAISSANCE POWER LLC 11/01/2013 (2) natural gas-fired 

auxiliary boilers.

40 MMBTU/H Good combustion practices. 0 035 LB/MMBTU BACT-PSD

SALEM HARBOR STATION

REDEVELOPMENT
01/30/2014 Auxiliary Boiler 80 MMBTU/H ultra low NOx burners 0 011 LB/MMBTU LAER

SUNBURY GENERATION 

LP/SUNBURYSES
04/01/2013 DEW POINT HEATER 15 MMBTU/H 0 085 LB/MMBTU

OTHER CASE-BY

CASE

SUNBURY GENERATION 

LP/SUNBURYSES
04/01/2013

AUXILIARY BOILER 

(REPOWER)
106000 MMBTU 0.036 LB/MMBTU

OTHER CASE-BY

CASE

SUNBURY GENERATION 

LP/SUNBURYSES
04/01/2013

Combined Cycle 

Combustion Turbine

AND DUCT BURNER (3)

2538000 MMBTU/H SCR 2 PPM
OTHER CASE-BY

CASE

TROUTDALE ENERGY CENTER, LLC 03/05/2014 Auxiliary boiler 39 8 MMBTU/H Utilize Low-NOx burners and FGR. 0.035 LB/MMBTU BACT-PSD

WEST DEPTFORD ENERGY STATION 07/18/2014

Combined Cycle 

Combustion Turbine

without Duct Burner

20282 MMCF/YR
Selective Catalytic Reduction System (SCR) 

and use of natural gas a clean burning fuel
2 PPMVD@15%02 LAER

WEST DEPTFORD ENERGY STATION 07/18/2014

Combined Cycle 

Combustion Turbine 

with Duct Burner

Commercial/lnstitutional

20282 MMCF/YR
Selective Catalytic reduction (SCR) and use of 

natural gas a clean burning fuel
23 LB/H LAER

WOODBRIDGE ENERGY CENTER 07/25/2012 size boilers less than 100 

MMBtu/hr

2000 hours/year Low NOx burners 0.01 LB/MMBTU LAER

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle 

Combustion Turbine

with Duct Burner

40297 6 mmcubic ft/year
Low NOx burners and Selective Catalytic 

Reduction System
19.8 LB/H LAER

Combined Cycle DLN combustion system with SCR on each of

WOODBRIDGE ENERGY CENTER 07/25/2012 Combustion Turbine w/o 40297,6 mmcubic ft/year the two combustion turbines and use of only 2 PPMVD LAER
duct burner natural gas as fuel.



Table C-5. Search Results for VOC Control Devices Installed oafBtural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1

LIMIT 1 UNIT

CASE-BY-CASE

BASIS

Ovens

ALLEN FOODS, INC. 01/08/2013 BUN OVEN (048) 8.4 MMBTU/H CATALYTICOXIDIZER 4.3 LB/H
OTHER CASE-BY-

CASE

ALLEN FOODS, INC. 01/08/2013 BREAD OVEN (028) 10.08 MMBTU/H CATALYTIC OXYDIZER 4.3 LB/H
OTHER CASE-BY-

CASE

HEXCEL CORPORATION 11/25/2009
PURGE CURE OVENS 26,

27, 28
2 REGENERATIVE THERMAL OXIDIZERS. 300 T BACT-PSD

DRYING OVENS AND

KENWORTH TRUCK CO. 01/29/2008 FLASH TUNNES FOR CAB

BOOTHS

4.58 MMBTU/H 9.63 LB/H BACT-PSD

NEWCO METALS, INC. 01/08/2016

THERMAL SCRAP PRE

TREATMENT OVEN EU-01

THROUGH EU-03

2 MMBTU/H
TWO AFTERBURNERS PER OVEN OPERATING

IN SERIES
0.4 LB/T OF SCRAP

OTHER CASE-BY-

CASE

NUCOR STEEL LOUISIANA 05/24/2010
SLG-402 - SLAG MILL

DRYER STACK
75.4 T/H GOOD COMBUSTION PRACTICES 0.15 LB/H BACT-PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI-101 - PCI Mill Vent 85.1 MMBTU/H good combustion practices 0.56 LB/H BACT-PSD

PERFECTION BAKERIES, INC. 06/30/2016

BREAD BAKING LINE

EU01, OVEN EU02,

PROOF BOX EU03

66.88 MMBTU/H
T/12CONSECT 

° MON PERD
OTHER CASE-BY

CASE

SUBARU OF INDIANA

AUTOMOTIVE, INC.
12/23/2014 PAINT HEATERS, OVENS 50 MMBTU/H 0.005 LB/MMBTU BACT-PSD

SUBARU OF INDIANA

AUTOTMOTIVE, INC.
10/4/2012 ED CURING OVEN 6 MMBTU/H CATALYTIC INCINERATOR 90 % DESTRUCTION BACT-PSD

Dryers

ADM CORN PROCESSING -

CEDAR RAPIDS
06/29/2007

INDIRECT-FIRED DDGS

DRYER
93.7 MMBTU/H

ROUTE PROCESS OFF-GASSES THROUGH THE

DRYERS COMBUSTION CHAMBER.
98 % REDUCTION BACT-PSD

ALLOYS PLANT 10/09/2015
TWO 4.44 MMBTU/HR 

STRIP DRYERS
4.44 MMBTU/H 0.006 LB/MMBTU

OTHER CASE-BY- 

CASE



Table C-5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners {<300 MMBtu/hr)

FACIimr NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1 

LIMIT 1 UNIT

ALLOYS PLANT 10/09/2015
TWO 1 37 MMBTU/HR

STRIP DRYERS
1 37 MMBTU/H GCP 0.006 LB/MMBTU

AVON PARK FACILITY/GARGILL
03/29/2007

PEEL DRYER WITH WASTE
62.4 MMBTU/H

PROCESS IMPROVEMENTS (I.E. CENTRIFUGES,
85 %

JUICE NORTH AMERICA HEAT RECOVERY ETC) TO RECOVER MORE CITRUS OIL.

BIG RIVER STEEL LLC 09/18/2013

SMALL HEATERS AND

DRYERS SN-05 THROUGH

19

0
COMBUSTION OF NATURAL GAS AND GOOD

COMBUSTION PRACTICE
0.0054 LB/MMBTU

BIG RIVER STEEL LLC 09/18/2013
DRYERS, MGO COATING

LINE
38 MMBTU/H

COMBUSTION OF NATURAL GAS AND GOOD

COMBUSTION PRACTICE
0 0054 LB/MMBTU

CARBO CERAMICS INC - MILLEN

FACILITY
04/06/2012 SPRAY DRYER 47 MMBTU/H 6.82 TAR

CUSTOM BLENDERS INDIANA, 

INC
07/09/2014 DRYER 10 MMBTU/H

LBAON RAW 
' 5 MATERIAL

DEGUSSA ENGINEERED

CARBONS LP
11/29/2007

CARBON BLACK DRYER

UNITS 1 AND 2
19.5 LB/H

FLAKEBOARD AMERICA LIMITED

- BENNETTSVILLE MDF
12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H

GOOD COMBUSTION PRACTICES AND

NATURAL GAS AS FUEL
0

FLAKEBOARD AMERICA LIMITED

-BENNETTSVILLE MDF
12/22/2009 CORE PRIMARY DRYER 45 MMBTU/H

GOOD COMBUSTION PRACTICES AND

NATURAL GAS AS FUEL
0

NATURAL GAS SPACE

GP ALLENDALE LP 11/25/2008 HEATERS - 14 UNITS (ID

18)

20.89 MMBTU/H 0.11 LB/H

NATURAL GAS SPACE

GP CLARENDON LP 02/10/2009 HEATERS -14 UNITS {ID

17)

20.89 MMBTU/H 0.11 LB/H

GRAIN PROCESSING

CORPORATION
09/13/2013 STARCH DRYER 30 MMBTU/H 7.7 LB/H

GRAIN PROCESSING

CORPORATION
09/13/2013 STARCH DRYER 30 MMBTU/H 7.7 LB/H

CASE-BY-CASE

BASIS

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD

OTHER CASE-BY- 

CASE

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD



Table C-5. Search Results for VOC Control Devices Installed oj^Btural Gas Fired Ovens, Dryers, and Burners {<300 MMBtu/hr)

FACILITY NAME

GRAIN PROCESSING 

CORPORATION

LAKE CHARLES CHEMICAL 

COMPLEX ALUMINA UNIT

LAKE CHARLES CHEMICAL 

COMPLEX ALUMINA UNIT

METAL TECHNOLOGIES 

AUBURN, LLC

MGPI OF INDIANA

MOUNT VERNON MILL

MOUNTVERNON MILL

MOUNT VERNON MILL

MOUNTVERNON MILL

NATURALLY REaCLED 

PROTEINS OF INDIANA, LLC

NATURALLY RECYCLED 

PROTEINS OF INDIANA, LLC

NUCOR STEEL LOUISIANA

OHIO RIVER CLEAN FUELS, LLC

PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION UMFT1 CASE-BY-CASE 

UMIT1 UNIT BASIS

CORN GLUTEN FREE, THERMAL OXIDIZERS - GERM DRYERS, CGF

12/08/2015 GLUTEN, MALTODEXTRIN 93 MMBTU/H DRYERS, GLUTEN DRYER 10 PPMV BACT-PSD

DRYERS MALTODEXTRIN DRYER - WET SCRUBBER

05/23/2014

Spray Dryer #3 Dust

Collector Vent Stack {EQT

1004)

137 MM BTU/HR

Limiting the ethanol content of the spray 

dryer slurry feed streams to no more than

450 parts per million by weight ippmw) (12 

month rolling average)

147.41 LB/HR B ACT-PSD

05/23/2014

Spray Dryer #4 Dust

Collector Vent Stack (EQT

1005)

98 MM BTU/HR

Limiting the ethanol content of the spray 

dryer slurry feed streams to no more than

450 parts per million by weight (ppmw) (12 

month rolling average)

98.75 LB/HR BACT-PSD

TONS OF METAL

08/19/2015
NATURAL GAS-FIRED

THERMAL CHIP DRYER

CHIPS AND
B MACHINING OIL PER THERMAL OXIDIZER

% OVERALL
98

CONTROL

OTHER CASE-BY-

CASE

HOUR

05/11/2015 DDG DRYER (EU-39) 45 MMBTU/H RTO 1.91 LB/H
OTHER CASE-BY-

CASE

03/25/2010 Line 1 Post-Dryer {S31) 7 7 MMBTU/H 0.0055 LB/MMBTU BACT-PSD

03/25/2010 Line 2 Post - Dryer (S32) 7 7 MMBTU/H 0.0055 LB.MMBTU BACT-PSD

03/25/2010 Line 3 Post - Dryer (S33) 7.7 MMBTU/H 0.0055 LB/MMBTU BACT-PSD

03/25/2010 Line 4 Post - Dryer (S34) 7.7 MMBTU/H 0 0055 LB/MMBTU BACT-PSD

08/19/2011
ONE (1) NATURAL GAS

DRYEREP1
15 MMBTU/H 7.11 LB/H

OTHER CASE-BY-

CASE

08/19/2011
ONE (1) NATURAL GAS

DRYER EP2
15 MMBTU/H 7.11 LB/H

OTHER CASE-BY-

CASE

05/24/2010
SLG-402-SLAG MILL

DRYER STACK
75 4 T/H GOOD COMBUSTION PRACTICES 0.15 LB/H BACT-PSD

11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 0.06 LB/H BACT-PSD



Table C-5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMFT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1

LIMIT 1 UNIT

CASE-BY-CASE

BASIS

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
F-T CATALYST ROTARY

DRYER
22564 SCF/H GOOD COMBUSTION PRACTICES 0.12 LB/H BACT-PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
COAL OR BIOMASS

DRYING LINES (10)
31 MMBTU/H 0.15 LB/H BACT-PSD

PYRAMAX CERAMICS, LLC - 

KING'S M:U FACILITY
01/27/2012

SPRAY

DRYERS/PETTETIZERS
75 MMBTU/H Use of Natural Gas and propane as fuel 11.78 LB/H BACT-PSD

SAGOLAMILL 01/31/2008
NATURAL GAS THERMAL

OIL HEATER
GOOD COMBUSTION PRACTICES. 0.129 LB/H BACT-PSD

SOUTHWEST IOWA RENEWABLE

ENERGY
04/19/2007

DDGS DRYERS +

DISTILLATION
60T/H THERMAL OXIDIZER 18 MMBTU/HR 5.11 LB/H BACT-PSD

TATE & LYLE INDGRED1ENTS 

AMERICAS, INC.
09/19/2008

STARCH DRYER (DIRECT- 

FIRED)
25 MMBTU/H WET SCRUBBER 0 005 LB/MMBTU BACT-PSD

TOLEDO SUPPLIER PARK- PAINT

SHOP
05/03/2007 PAINT SLUDGE DRYER 7.5 MMBTU/H THERMAL OXIDIZER, 7.5MMBTU/H 0.01 LB/H LAER

Burners

DUKE ENERGY HANGING ROCK

ENERGY
12/18/2012

Turbines (4) (model GE 

7FA) Duct Burners Off
172 MW Using efficient combustion technology 3.2 LB/H BACT-PSD

DUKE ENERGY HANGING ROCK

ENERGY
12/18/2012

Turbines (4) (model GE 

7FA) Duct Burners On
172 MW Using efficient combustion technology 7.3 LB/H BACT-PSD

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 

MMBtu/hr
51.9 mmcubic ft/year use of natural gas a clean fuel 0.27 LB/H LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine 

with duct burner
39463 mmcubic ft/year* Oxidation catalyst 1 PPMVD LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle 

Combustion Turbine
39463 MMCubic ft/yr

Oxidation Catalyst and Good combustion 

Practices and use of natural gas a clean 

burning fuel

2.9 LB/H LAER

HOLLAND BOARD OF PUBLIC

WORKS - EAST 5TH STREET
12/04/2013

Fuel pre-heater 

(EUFUELHTR)
3.7 MMBTU/H Good combustion practices 0.03 LB/H BACT-PSD



Table C-5. Search Results for VOC Control Devices Installed <u^M|ural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME

HOLLAND BOARD OF PUBLIC 

WORKS - EAST 5TH STREET

HOLLAND BOARD OF PUBLIC 

WORKS ■ EAST 5TH STREET

HOLUND BOARD OF PUBLIC 

WORKS ■ EAST 5TH STREET

KLEEN ENERGY SYSTEMS, LLC

MEDICAL AREA TOTAL ENERGY 

PLANT

MIDDLESEX ENERGY CENTER, 

LLC

MIDDLESEX ENERGY CENTER, 

LLC

MIDDLESEX ENERGY CENTER, 

LLC

MOUNDSVILLE COMBINED 

CYCLE POWER PLANT

NUCOR STEEL - BERKELEY

NUCOR STEEL - BERKELEY

OREGON CLEAN ENERGY 

CENTER

OREGON CLEAN ENERGY 

CENTER

PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1 

LIMIT 1 UNIT

12/04/2013

12/04/2013

12/04/2013

02/25/2008

07/01/2016

07/19/2016

07/19/2016

07/19/2016

11/21/2014

Auxiliary Boiler A 

(EUAUXBOILERA)
55 MMBTU/H Good combustion control 0.008 LB/MMBTU

Auxiliary Boiler B 

(EUAUXBOILERB)
95 MMBTU/H Good combustion practices 0 008 LB/MMBTU

Emergency Engine- 

natural gas 

(EUNGENGINE)

SIEMENS SGT6-5000F 

COMBUSTION TURBINE 

SI AND #2 (NATURAL 

GAS FIRED) WITH 445 

MMBTU/HR NATURAL 

GAS DUCT BURNER

1000 kW
Oxidation catalyst and good combustion 

practices
0.5 G/HP-H

2.1 MMCF/H

SOME REDUCTIONS OF VOC ARE GAINED 

FROM CO CATALYST BUT ARE NOT 

GUARANTEED. EMISSION RATES DO NOT 

INCORPORATE THIS POTENTIAL REDUCTION.

Combustion Turbine with 

Duct Burner
203.4 MMBTU/H Oxidation Catalyst

Combined Cycle

Combustion Turbine 4000 h/ r Oxidation Catalyst and good combustion

firing Natural Gas with ' practices

Duct Burner

1.7 PPMVD@15% 02

2 PPMVD@15%02

AUXILIARY BOILER 4000 H/YR
USE OF NATURAL GAS A CLEAN BURNING 

FUEL AND GOOD COMBUSTION PRACTICES
0.488 LB/H

Combined Cycle 

Combustion Turbine 

firing Natural Gas without 

Duct Burner

8040 H/YR
Oxidation catalyst and good combustion 

practices
1 PPMVD@15%02

Auxiliary Boiler
___ „ Use of Natural Gas & Good Combustion
100 mmBtu/hr n 0.6 LB/H

Practices

05/05/2008
VACUUM DEGASSER 

BOILER

NATURAL GAS COMBUSTION WITH GOOD

50.21 MMBTU/H COMBUSTION PRACTICES PER 0 0026 LB/MMBTU

MANUFACTURER'S GUIDANCE

05/05/2008
TUNNEL FURNACE 

BURNERS

NATURAL GAS COMBUSTION WITH GOOD

58 MMBTU/H COMBUSTION PRACTICES PER 0.0055 LB/MMBTU

MANUFACTURER'S GUIDANCE

06/18/2013 Auxiliary Boiler 99 MMBtu/H
Good combustion practices and using 

combustion optimization technologies

06/18/2013

2 Combined Cycle 

Combustion Turbmes- 

Mitsubishi, without duct 

burners

47917 MMSCF/roll'in812- 
7 MO oxidation catalyst

0.59 LB/H

7.9 LB/H

CASE-BY-CASE

BASIS

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD

OTHER CASE-BY- 

CASE

LAER

LAER

LAER

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD

BACT-PSD



Table C-5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILFTY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

OREGON CLEAN ENERGY

CENTER
06/18/2013

2 Combined Cycle 

Combustion Turbmes- 

Mrtsubishi, with duct 

burners

47917 MMSCF/roll,n612‘ 

MO
oxidation catalyst

OREGON CLEAN ENERGY

CENTER
06/18/2013

2 Combined Cycle 

Combustion Turbines- 

Siemens, with duct 

burners

MMSCF/rolhng 12- 
° MO oxidation catalyst

OREGON CLEAN ENERGY

CENTER
06/18/2013

2 Combined Cycle 

Combustion Turbmes- 

Siemens, without duct 

burners

515600 MMS“e12- 

months
oxidation catalyst

PSEG FOSSIL LLC SEWAREN

GENERATING STATION
03/10/2016

Combined Cycle 

Combustion Turbine with 

Duct Burner firing natural 

gas

0
Oxidation Catalyst and good combustion 

practices

EMISSION EMISSION LIMIT 1 

LIMIT 1 UNIT

7.3 LB/H

5 9 LB/H

3.9 LB/H

2 PPMVD

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION
03/10/2016

Auxiliary Boiler firing 

natural gas
687 MMCFT/YR

Use of good combustion practices and use of 

natural gas a clean burning fuel
0.32 LB/H

PSEG FOSSIL LLC SEWAREN

GENERATING STATION
03/07/2014

Combined Cycle

Combustion Turbine -

Siemens turbine without

Duct Burner

33691 MMCF/YR
Good Combustion Practices and use of 

Natural gas as a clean burning fuel

PSEG FOSSIL LLC SEWAREN

GENERATING STATION
03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITH DUCT BURNER-

SIEMENS

33691 MMCF/YR
Oxidation catalyst and pollution prevention 

{use of natural gas a clean burning fuel)

PSEG FOSSIL LLC SEWAREN

GENERATING STATION
03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITH DUCT BURNER-

GENERAL ELECTRIC

33691 MMCF/YR

CO Oxidation Catalyst and good combustion 

practices and use natural gas only as a clean 

burning fuel

PSEG FOSSIL LLC SEWAREN

GENERATING STATION
03/07/2014

COMBINED CYCLE

COMBUSTION TURBINE

WITHOUT DUCT BURNER-

GENERAL ELECTRIC

33691 MMCF/YR
Oxidation Catalyst and use of natural gas a 

clean burning fuel

PSEG FOSSIL LLC SEWAREN

GENERATING STATION
03/10/2016

Combined Cycle

Combustion Turbine

without Duct Burner

Firing Natural Gas

28169501 MMBTU/YR
OXIDATION CATALYST AND GOOD

COMBUSTION PRACTICES

EU-HEATERSC: Natural 

gas-fired fuel heater used

RENAISSANCE POWER LLC 11/01/2013
for heating natural gas 

prior to combustion in 

the CTGs. Misc. boilers, 

furnaces, and heaters

20 MMBTU/H Good combustion practices

1 PPMVD# 15%02

2 PPMVD

2 PPMVD@15%02

1 PPMVD# 15%02

1 PPMVD# 15%02

0.05 LB/MMBTU

FG-AUXBOILER1-2; Two

RENAISSANCE POWER LLC 11/01/2013 (2) natural gas-fired 

auxiliary boilers.

40 MMBTU/H Good combustion practices. 0 005 LB/MMBTU

CASE-BY-CASE

BASIS

BACT-PSD

BACT-PSD

BACT-PSD

LAER

LAER

LAER

LAER

LAER

LAER

LAER

BACT-PSD

BACT-PSD



Table C-5. Search Results for VOC Control Devices Installed o^Mtural Cas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION LIMIT 1

LIMIT 1 UNIT

CASE-BY-CASE

BASIS

SALEM HARBOR STATION

REDEVELOPMENT
01/30/2014 Auxiliary Boiler 80 MMBTU/H oxidation catalyst 11.8 PPMVD@3% 02

OTHER CASE-BY-

CASE

SUNBURY GENERATION 

LP/SUNBURYSES
04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.006 LB/MMBTU

OTHER CASE-BY

CASE

SUNBURY GENERATION 

LP/SUNBURY SES
04/01/2013

AUXILIARY BOILER 

(REPOWER)
106000 MMBTU 0.005 LB/MMBTU

OTHER CASE-BY

CASE

SUNBURY GENERATION 

LP/SUNBURYSES
04/01/2013

Combined Cycle 

Combustion Turbine AND 

DUCT BURNER (3)

2538000 MMBTU/H Oxidation Catalyst 1 PPM
OTHER CASE-BY

CASE

TROUTDALE ENERGY CENTER,

LLC
03/05/2014 Auxiliary boiler 39 8 MMBTU/H Utilize Low-NOx burners and FGR. 0 005 LB/MMBTU BACT-PSD

WEST DEPTFORD ENERGY

STATION
07/18/2014

Combined Cycle 

Combustion Turbine

without Duct Burner

20282 MMCF/YR
Oxidation catalysts and use of Natural gas a 

clean burning fuel
0.7 PPMVD215%02 LAER

WEST DEPTFORD ENERGY

STATION
07/18/2014

Combined Cycle 

Combustion Turbine with

Duct Burner

20282 MMCF/YR
Oxidation catalyst and use of natural gas a 

clean burning fuel
1 PPMVD@15%02 LAER

Commercial/lnstitutional

WOODBRIDGE ENERGY CENTER 07/25/2012 size boilers less than 100 

MMBtu/hr

2000 hours/year Use of Natural Gas 0.14 LB/H LAER

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle 

Combustion Turbine with

Duct Burner

40297.6 mmcubic ft/year
oxidation Catalyst and Good Combustion 

Practices and use of Clean fuel (Natural gas)
2 PPMVD LAER

Combined Cycle Oxidation catalyst and good combustion

WOODBRIDGE ENERGY CENTER 07/25/2012 Combustion Turbine w/o 40297.6 mmcubic ft/year practices, use of natural gas a clean burning 2.9 LB/H LAER

duct burner fuel



Table C-6. Search Results for Ammonia Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION EMISSION UMIT1 

LIMIT 1 UNIT

CASE-BY-CASE

BASIS

Burners

DUKE ENERGY HANGING ROCK

ENERGY
12/18/2012

Turbines (4) (model GE

7FA) Duct Burners Off
172 MW 28 LB/H N/A

DUKE ENERGY HANGING ROCK

ENERGY
12/18/2012

Turbines (4) (model GE

7FA) Duct Burners On

SIEMENS SGT6-5000F

COMBUSTION TURBINE

172 MW 31.7 LB/H N/A

KLEEN ENERGY SYSTEMS, LLC 02/25/2008
#1 AND #2 (NATURAL

GAS FIRED) WITH 445 

MMBTU/HR NATURAL

GAS DUCT BURNER

2.1 MMCF/H
AMMONIA SLIP EMISSIONS AS A RESULT OF 

INSTALLATION OF SCR FOR NOX CONTROL
2 PPM <S> 15% 02 BACT-PSD

MEDICAL AREA TOTAL ENERGY

PLANT
07/01/2016

Combustion Turbine with

Duct Burner

Combined Cycle

203.4 MMBTU/H 2 PPMVD@15%02
OTHER CASE-BY-

CASE

MIDDLESEX ENERGY CENTER,

LLC
07/19/2016

Combustion Turbine 

firing Natural Gas with

Duct Burner

Combined Cycle

4000 h/yr
USE OF NATURAL GAS A CLEAN BURNING

FUEL
27.4 LB/H

OTHER CASE-BY-

CASE

MIDDLESEX ENERGY CENTER, 

LLC
07/19/2016

Combustion Turbine 

firing Natural Gas without 

Duct Burner

8040 H/YR
USE OF NATURAL GAS A CLEAN BURNING

FUEL
5 PPMVD#15%02 BACT-PSD

SUNBURY GENERATION 

LP/SUNBURY SES
04/01/2013

Combined Cycle 

Combustion Turbine AND 

DUCT BURNER (3)

2538000 MMBTU/H 5 PPMVD
OTHER CASE-BY-

CASE
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HEXCELX#

Via email: nmeii@utah.gov

May 29, 2015

Mr. Nando Meli

Environmental Engineer

Utah Department of Air Quality

Division of Air Quality

P.0. Box 144820

Salt Lake City, Utah 84114-482

RE: Supplemental Responses - BACTfor Oxidation Ovens of Proposed New Carbon Fiberlines 15 and 16

Modification of AO DAQE-AN113860023-15 to Add Carbon Fiber Lines 15 and 16 

UDAQ Project No. N113860024 

Hexcel Corporation's West Valley City Plant

Dear Mr. Meli:

Per your email request on May 8, 2015 and subsequent discussions on May 12, 2015, Hexcel would like to submit this 

supplemental response providing justification for Best Available Control Technology (BACT) for the oxidation ovens. 

On January 20, 2015, Hexcel submitted a Notice of Intent (NOIJ to the Utah Department of Air Quality (UDAQ] to 

construct and operate two new carbon fiber lines (Fiber Lines #15 and #16]. As a part of the NOI review process, on 

May 12, 2015, UDAQ requested that Hexcel provide justification why 9 ppm of the oxides of nitrogen (NOx] emission 

level is not the BACT for the oxidation ovens. This letter provides supplemental information on the January 2015 

submitted BACT (i.e., Low NOx Burners [LNB]] determination for the oxidation ovens as well as justification for 

economical infeasibility for installing ultra-low NOx burners (ULNB], which may reduce NOx emissions to 9 ppm level.

BACKGROUND

The first step in carbon fiber manufacturing is stabilization with oxidation ovens fired by natural gas. Natural gas 

combustion emissions from the oxidation ovens are routed to separate stacks designed to capture and vent the 

combustion emissions while process emissions from the stabilization process itself are routed to Regenerative 

Thermal Oxidizer (RTO]/baghouse control system. In the January 2015 NOI, Hexcel proposed to install four (4] low 

temperature oxidation ovens per fiberline, each with two (2] heated zones per oven for a total of eight (8] zones at a 

rated capacity of 1.35 MMBtu/hr. In Table G-l of the January 2015 NOI, Hexcel proposed the following BACT for the 

oxidation ovens.

Table G-l of January 2015 NOI Application: Summary of Selected BACT for Ox-Ovens

Process Pollutants Proposed BACT

Oxidizer Ovens (4 ovens for Fiberline 15,4 ovens for Fiberline 16);

Two Stacks Per Oven (Stack Ids 15-01A - 15-04B for Line 15 and 16-01A - 16-04B for Line 16)

Combustion Emissions Only

Eight (8) -1.35 MMBtu/hr Oxidation 

Ovens

NOx, Low NOx Burners

VOC, PMio, PM2.5,S02 Burning of Natural Gas Only

CO Good Combustion Practices

Burning of Natural Gas Only
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As shown above, Hexcel proposed to minimize NOx emissions by installing LNB and emissions from the oxidation 

ovens were calculated and approved by UDAQ using a LNB controlled emission factor of 50 lb NOx/MMscf1. 

Implementation of LNB technology has been shown to reduce NOx emissions by 50% compared with standard 

burners1 2.

UDAQ has already reviewed and approved all the emission calculations, air quality impact analyses, and offset 

requirements.3 4 NOx emissions from the oxidation ovens were calculated using a LNB controlled emission factor (as 

previously stated). Air quality impacts and offset requirements have been determined using LNB.

Page G-6 of the January 2015 NOI application provided justification for the BACT:

"Since there is no precedent established for incorporating further add-on controls on these combustion units and 

proposed emissions and heat ratings are very low, a full five step - top down BACT evaluation is not conducted for the 

combustion ovens. Firing of natural gas only and installation of low NOx burners in the ovens is determined to be BACT 

for the oxidizer ovens."

Page G-5 of the January 2015 NOI application also listed following justification. However, this variation of LNB, which 

is commonly known as ULNB, was not selected as a BACT for the oxidation ovens.

"A LNB provides a stable flame that has several different zones. There are many variations on the LNB theme of reducing 

NOxthat can produce more than 80% Destruction Removal Efficiency (DRE). Emission rates of NOx have been shown to 

be met as low as 9 ppmv. This can be one of the least expensive pollution prevention technologies that results in a high 

DREA"

Above justification may have caused some confusion whether the selected LNB can meet the 9 ppm level or not. As a 

part of the NOI review process, on May 12, 2015, UDAQ requested Hexcel to provide justification why 9 ppm of N0X 

emission level is not the BACT for the oxidation ovens. This letter provides supplemental information on selected 

BACT (i.e., LNB) for the oxidation ovens as well as justification for economical infeasibility for installing ULNB, which 

may reduce N0X emissions to 9 ppm level.

An ULNB incorporates an LNB with an additional system such as flue gas recirculation to further reduce NOx. ULNBs 

provide a stable flame that has several different zones. Remainder of this letter discusses why ULNB is not a feasible 

option for the oxidation ovens.

BACT FOR THE OXIDATION OVENS

In order to evaluate whether it is feasible to install ULNB to achieve a 9 ppm emission level, Hexcel performed a 

detailed economic feasibility analysis. This analysis was performed using the United States Environmental Protection 

Agency (U.S. EPA) memorandum dated December 1,1987 for a "top-down" BACT analysis.5 Attachment A provides a 

detailed analysis of the feasibility of installing ULNB on the oxidation ovens of the proposed carbon fiberlines 15 and 

16. A summary of the analysis is provided below in Table 1.

1 U.S. EPA AP-42 Tables 1.4-1 and 1.4-2.

2 AP-42 Table 1.4-1 - Emission Factors for Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. Comparison of 

uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Low-NOx burner emissions from a small boiler (50 lb/106 scf). [1-50/100 

= 50%]

3 May 2015 - draft Source Plant Review for the proposed fiberlines.

4 OAQPS, Technical Bulletin, Nitrogen Oxides (NOx) Why and How are They Controlled, EPA/456/F-99-006R 

(http://www.epa.gov/ttn/catc/dirl/fnoxdoc.pdf); November 1999

5 U.S. EPA, Office of Air and Radiation. Memorandum from J.C. Potter to the Regional Administrators. Washington, D.C. December 1,1987.
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Table 1. ULNB Cost Analysis Summary for NOx Control for All Oxidation Ovens of Fiberlines 15 and 16

Capital Cost

Total Capital Investment $1,407,000

Annual Cost

Total Direct Annual Cost $46,710

Total Indirect Annual Cost $214,309

Total Cost ULNB

Total Annual Cost $261,019

Total Tons Pollutants Removed 5.45

Total Cost/Ton Pollutants Removed $47,890

Based on the economic impacts, the cost effectiveness of ULNB is estimated to be approximately $47,890 per ton of 

NOx removed. The costs associated with ULNB are excessive, and will result in an undue economic burden to Hexcel. 

Therefore, ULNB is not considered as the top BACT option for the oxidation ovens for the proposed carbon fiberlines

15 and 16. Therefore, LNB remains as the selected BACT for the oxidation ovens and there are no changes to 

the January 2015 submitted BACT determination for the oxidation ovens.

Please note that 2.73 tons of N0X removed per line (or 5.45 tons total for both lines) is based on the final approved 

NOx emission rates for the oxidation ovens. The NOI contained a total of 2 tons of NO* from the oxidation ovens per 

fiberline controlled by LNB, which was calculated using estimated natural gas throughput of 80.15 MMscf for the 

oxidation ovens for each fiberline and an emission factor of 50 lb NOx/MMscf for small (< 100 MMBtu) boilers with 

LNB. This emission factor was based on U.S. EPA AP-42 Table 1.4-1. Uncontrolled NOx emissions of 4.01 tpy for the 

oxidation ovens at each line can be calculated using an emission factor of 100 lb NOx/MMscf (US EPA AP-42 Table 1.4-

1. Similarly, ULNB controlled emission rates of 1.28 tpy can be calculated using 32 lb NOx/MMscf emission factor or a 

total of 2.73 tons N0X removed by ULNB per line (4.01 - (32*80.15)/2000) = 2.73 tons per line or 5.45 tons for both 

lines).6

Please note that Hexcel provided a similar methodology for economic infeasibility of installing LNB or ULNB on all the 

existing older carbon fiberlines as a part of PM2.5 State Implementation Plan (SIP) development NOx combustion 

emissions from the oxidation ovens of the newer carbon fiberlines 13 and 14 and proposed carbon fiberlines 15 and

16 are controlled by LNB not ULNB. ULNB has been determined to be an economically infeasible control options for 

all the fiberlines. Approval order for recently constructed carbon fiberlines 13 and 14 also provided similar 

justification and used LNB controlled emission rates for the oxidation ovens. As well as to best of our knowledge, 

there is no vendor who would provide us guarantee at 9 ppm emission level from the oxidation ovens.

The January 2015 air quality impact analysis of N0X for the carbon fiberlines 15 and 16 is based on LNB controlled 

oxidation ovens at 50 lb of NOx/MMscf emission factor, which is not at a 9 ppm emission level or with ULNB control.

In order to demonstrate compliance with the applicable 1-hour NO2 National Ambient Air Quality Standards (NAAQS), 

Hexcel will spend more than $1 MM to increase the heights of various carbon fiberline legacy stacks based on the 50 lb 

NOx/MMscf emission factor. If these ovens were to provide 9 ppm emission level, Hexcel would have used 32 lb of 

NOx/MMscf emission factor and thus would have avoided this additional expenditure of raising stack heights. 

Additionally, if Hexcel were to have used a ULNB controlled emission rate in the NOI application, it would have 

reduced the offset obligations, and corresponding expense, for the proposed project

6 Hexcel’s SIP Responses to UDAQ on August 7,2013.
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CONCLUSIONS

1. Approved N0X emission rates for the oxidation ovens of the proposed carbon fiberlines 15 and 16 are based 

on an emission factor of 50 lb of NOx/MMscf, which is a controlled emission factor with LNB not ULNB.

2. The January 2015 submitted and approved NOx emission calculations, air quality modeling analysis for 1- 

hour NAAQS compliance, and offset requirements are all based on LNB controlled emission rates not ULNB or 

9 ppm level emission rate.

3. As discussed in this supplemental response letter, ULNB is an economically infeasible control option for the 

oxidation ovens and this determination is also consistent with all the previous SIP submittals and approvals 

by UDAQ. To best of our knowledge, there is no control technology vendor who could provide us a guarantee 

of 9 ppm emission level from the oxidation ovens.

4. As discussed in the NOI and supplemental responses, LNB continues to represent the BACT for oxidation 

ovens.

5. Therefore, there are no changes to the January 2015 BACT determination for the oxidation ovens. Previously 

submitted BACT determination for the oxidation ovens is still representative of the top BACT option for the 

oxidation ovens.

If you have any questions or comments about the information presented in this letter, please do not hesitate to call me 

at (801) 508-8583 or Vineet Masuraha of Trinity Consultants at (949) 567-9880.

Sincerely,

Bryan Wheeler 

Environmental Engineer 

Hexcel Corporation

Cc: Vineet Masuraha, Trinity Consultants, Inc.
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Table A: Ultra Low NOx Burner Annualized Cost Estimate for NQx Control

Table A.1. 2015 Vendor Estimated Ultra Low NOx Burner Costs

Capacity

Basic Equipment Cost1
Total Installed

Cost1
S/MMBtu

750,000 BTU/hr $18,375 $52,500 $70,000

2.7 MMBtu/hr $26,250 $78,750 $29,167

13 MMBtu/hr $73,500 $210,000 $16,154

' The basic equipment and installed cost of a Low NC, Burner from Western Combustion Engineering on 11/28/11 Costs have been adjusted for 2015 i
http //www bis gov/data/mflabon_caJculator htn

Table AJ. Annualized Ultra Low-NO* Burner Cost Per Proposed New Carbon Fibertlnl

Hexcel Line No.

Parameter Eauadonb Total Value 15 16

Direct Costs

Purchased equipment costs
Total Purchased Equipment Cost (Burners; PEC ' $420,000 $210,000 $210,000

Installation Costs

Total Direct Installation Cost DIG* $840,000 $420,000 $420,000

Total Direct Costs (TDC) PEC * DIC $1,260,000 $630,000 $630,000

Engineering 0 10 PEC $42,000 $21,000 $21,000

Construction & field expenses 0 10 PEC $42,000 $21,000 $21,000

Contractor fees 0 10 PEC $42,000 $21,000 $21,000

Stan-up 001 PEC $4,200 $2,100 $2,100

Performance test 001 PEC $4,200 $2,100 $2,100

Contingencies 003 PEC $12,600 $6,300 $6,300

Total Indirect Costs, IC 0 35 PEC $147,000 $73,500 $73,500

TOTAL CAPITAL INVESTMENT (2015$) (DC + IC) 11,407,000 $703,500 $703,500

Total Direct Annual Cost

DAC $46,710 $23,355 $23,355

Indirect Annual Cent,

Labor Ratio* 0 1163 0.1163

Overhead
60% of aim of optntm* md

$3,259 $1,629 $1,629

Administrative charges 2% of TCI $28,140 $14,070 $14,070

Property tax 1% Of TCI $14,070 $7,035 $7,035

Insurance 1% Of TCI $14,070 $7,035 $7,035

Capital recovery factor 15 Years, 7% Interest 0 11 on

Capital Recoveryr CRF'TCI $154,770 $77,385 $77,385

Total Indirect Annual Costs Total $214,309 $107,154 $107,154

TOTAL ANNUAL COST $261,019 $130,509 $130,509

Pollutant Removed 5.45 2.73 2.73

Cost ner ton of NOv Removed _____WM M7.890 _____{47£0_

Table A.2. Hexcel Burner Couni

Hexcel Line No.

Equipment

<=750,000

BTU/hr

Equipment > 

0.75

MMBtu/hr and 

<=2.7 

MMBtu/hr

2.7 MMBTU

and <=13 

MMBtu/hr

15 0 8 0

16 0 8 0

Notes:

k Unless otherwise noted, equations are taken from U S Environmental Protection Agency. EPA Air Pollution Control Cost manual. Sixth Edition EPA/452/B-Q2-001, January 2002 

‘ Email correspondence between Chns Paul (Weston Combustion Engineering) and John Falcetu (Trinity) on November 28,2011
* EPA Technical Bulletin, Nitrogen Oxides (NOx) Why and How They Are Controlled, EPA/456/F-99-006R (http //epa gov/ttn/catc/dirl/fhoxdoc pdQ. November 1999 Operational costs obtained from Table 14 - Costs of NOx Controls, multiplied by a 

ratio of 2011 capital costs to 1993 capital costs, to estimate 2011 operational costs

Maximum estimated 1993 Capital Cost (S/MMBtu) S8.300 

Maximum estimated 1993 Operational Cost ($/MMBcu) $1,500

Estimated 2015 Operational Cost ($/MMBtu) $2,919 37 = S16.l$4/$8,300 * $1,500 (mid-range (for 13 MMBtu/hr burner) estimated 2015 S/MMBtu was used for lie calculation)
c Ratio of operation and Maintenance labor costs to total operation and maintenance costs from a similar control device listed in OAQPS manui

rOffice of Air Quality Planning and Standards (OAQPS), EPA Air Pollution Control Cost Manual, Sixth Edition, Sec 6. Chpt 2, Table 2 9, EPA 452-B-02-001 (http //www epa gov/ttn/catc/producls htmltfcccinfo), Mussatn and Hemmer, July 2002

Hexcel Corporation Trinity Consultants
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HEXCEtr#

April 30,2014

Ms. Camron Harry

Utah Department of Air Quality
Division of Air Quality
P.O. Box 144820
Salt Lake City, Utah 84114-482

RE: PMz.sSIP RACT - Responses to Request for Additional Information

Hexcel Corporation's West Valley City Plant

This letter is to serve as the Hexcel facility's response to the Utah Department of Air Quality's (UDAQ’s) 

letter regarding "PM2.5 State Implementation Plan (SIP) Process - Next Steps” dated March 13, 2014.

As mentioned in UDAQ's letter, a D.C. CircuitCourt of Appeals ruling found that the Environmental 

Protection Agency (EPA) erred in requiring states to develop their SIPs based on Subpart I, Part D, Title I 

of the Clean Air Act (CAA). Rather the SIP is required to be implemented in accordance with Subpart 4 of 

CAA which pertains specifically to PM2.S. In subsequent rule making EPA required states, such as Utah, to 

incorporate elements of its PM2.5 SIP into Subpart 4 as moderate-area attainment status. Elements of 

Subpart 4 of the PM2.5 SIP are necessary to be demonstrated by UDAQ no later than December 31,2014.

Accordingly, UDAQ is requesting additional information from sources to implement the SIP for adopting 

and implementing Reasonable Achievable Control Measures (RACM/RACT). The two Reasonably 

Available Control Technology (RACT) related issues UDAQ has requested include: 1) start-up/shutdown 

emission controls; and 2) the expeditious implementation of RACT. To address these comments, UDAQ is 

requesting a response by May 1st, 2014. The enclosed letter contains Hexcel's response to UDAQ's request.

Background

On December 4, 2013, the Utah Air Quality Board adopted Sections 11,12, and 13 of the Salt Lake PM 2.5 

SIP into the Utah Administrative Code. In Section 12 of UDAQ’s PM2.5SIP, the Hexcel facility located at 

6800 West 5400 South, West Valley City, Salt Lake County, Utah is a listed source, with RACT/Best 

Available Control Technology (BACT) listed conditions. Specifically, UDAQ’s PM2.5 SIP states the following 

for Hexcel in Part H.12 for the Salt Lake non-attainment area.

Hexcel Corporation: Salt Lake Operations

i. The following limits shall not be exceeded for Fiber Lines 2-8,10-16, the Pilot Plant, and 

Matrix Operations:

A. 4.42 MMscf of natural gas consumed per day.

B. 0.061 MM pounds of carbon fiber produced per day.

C. Compliance with each limit shall be determined by the following methods:
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I. Natural gas consumption shall be determined by examination of natural gas billing 
records for the plant.

II. Fiber production shall be determined by examination of plant production records.

III. Records of consumption and production shall be kept on a daily basis for all periods 
when the plant is in operation.

As detailed in the following paragraphs, Hexcel performed the following analysis for its RACT submittal.

Hexcel's RACT Submittal

Hexcel submitted a RACT PM2.5 Analysis to UDAQ on January 12,2012, and an addendum on August 7, 
2013. In this analysis, all potential control technologies where evaluated for technical feasibility and cost 

effectiveness for each emission unit In addition to direct PMz.s. the following potential precursors were 

addressed in the RACT PM2 s Analysis submitted to UDAQ:

> Sulfur Dioxide (SO2);

> Oxides of Nitrogen (NOx);

Volatile Organic Compounds (VOCs);

> Carbon Monoxide (CO);

> Ammonia (NH3); and

Particulate Matter with diameter less than 10 microns (PM 10).

The following methods were utilized to identify potential control technologies for these pollutants:

> Researching the RACT/BACT/Lowest Achievable Emission Rate (LAER) Clearinghouse 
(RBLC) database1,

> Reviewing RACT and BACT implemented by other regulatory agencies and located in PM2.5 non
attainment areas,

> Applying previous engineering experience,
> Reviewing and discussions with air pollution control equipment vendors, and/or
> Reviewing available literature.

This RACT analysis demonstrated that no additional controls beyond existing controls were technically 

and economically feasible for the emission sources as part of the PM25 SIP. This RACT analysis identified 

controls for the Hexcel West Valley City facility.

UDAQ’s PM2.5 SIP Requests

UDAQ’s March 13, 2014 letter specifically requires the following requests be addressed to meet Subpart 4 

of Title I Part D of the CAA.

1. A recommendation for startup/shutdown controls for RACT-listed equipment atyour facility.

The limits can he process-based or numeric-based. As part of your response, provide 

documentation that the recommended control is the best available control of start

up/shutdown emissions from each applicable point source.

2. Identification of the earliest date that the RACT controls required by the SIP can be 

implemented. Supporting information that addresses all stages of construction, including

1 U.S. EPA Technology Transfer Network Clean Air Technology Center - RACT/BACT/LAER Clearinghouse, 

http://cfpub.cpa.gov/rblc/index.cfm?action=Seareh.Basic5earch&lang-on
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planning, acquisition, installation and implementation must support the identified RACT 

implementation date.

The following sections provides Hexcel's response to UDAQ’s requests.

Startup/Shutdown Emissions Controls for RACT Listed Equipment

Plant operations are divided into two manufacturing processes: carbon fiber and composites (pre-preg) 

manufacturing operations. The RACT analysis listed all the equipment associated with these operations.
As a part of this request, an evaluation of the start-up/shutdown emission controls has been provided for 

Hexcel’s processes including Fiber Lines 2,3,4,5-7,8,10,11,12,13, and 14 and pre-preg operations 

which manufacture solvated resins and perform solvated resin impregnation. Hexcel’s response has been 

developed to answer each of the questions in UDAQ’s March 13,2014 letter and follow the guidance 

provided by Ms. Camron Harry in our conference call on April 2,2014.

The following analysis provides a description of the available controls, best operational practices, and 

Hexcel’s procedures including those above and beyond the Approval Order (AO) requirements to 

eliminate or prevent emissions during startup/shutdown. The startup/shutdown emissions from 

miscellaneous sources such as, boilers, matrix incinerators, HVAC systems, and emergency generators are 

not included in this response as they are less than 5 tons per year annually and are not applicable.

To characterize startup for the carbon fiber lines, it is Hexcel's standard operating procedure to not start 

processing product until desired operating conditions have been achieved. Therefore, for the fiber line 

operations, the startup sequence begins prior to the input or while passing of polyacrylonitrile (PAN) 

through the first oxidation oven. For the pre-preg operations the procedure is the desired operating 

condition is achieved prior to passing prep-preg through the system. Similarly, shutdown of the system is 

conducted at a time which no product is running through the fiber lines or pre-preg processes. Therefore, 

during start-up and shutdown of the carbon fiber lines, small amounts of process related emissions are 

expected but are accounted for as "normal process emissions" not startup emissions. All of these 

emissions have already been accounted as part of Hexcel's normal emissions and are permitted as a part of 

facility-wide process or natural gas emission/consumption limits. Hexcel currently accounts for emissions 

during startup/shutdown of equipment and accounts for them on the monthly Approval Order emission 

estimates as well as reports them to UDAQ when it submits the required formal emissions inventory. The 

following table summarizes emissions during start-up/shutdown from each of the processes.

Table 1 - Start-up/Shutdown (S/S) Emissions

Process2 Combustion

or Process

Emissions

S/S

Emissions

RACT Control Startup/Shutdown

Procedure

Excess

Emissions

Oxidation Ovens

5-7,8,10,11, and 

12

Combustion Natural

Gas

Emissions

NG

Combustion 

and Good 

Operating 

Practices

Bring ovens to temperature 

prior to introducing PAN or 

while PAN is being 

introduced to Oxidation oven

1 /discontinue PAN 

throughput prior to reducing 

temperature

No Except 

Malfunction

Process None

2 Fiber Lines 2,3 and 4 are electric; therefore, not included.
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Process2 Combustion 
or Process 
Emissions

S/S
Emissions

RACT Control Startup/Sbutdown
Procedure

Excess
Emissions

Oxidation Ovens
13 and 14

Combustion Natural
Gas

Emissions

LowNOx
Burners

Bring ovens to temperature 
prior to introducing PAN or 

whOe PAN is being 
introduced to Oxidation oven 

1/dlscontinue PAN 
throughput prior to reducing 

temperature

No Except 
Malfunction

Process None

Low-Temperature 
Furnaces 5-7.8, 
10,11. and 12

Combustion Natural
Gas

Emissions

Fume
Incinerator

Bring Fume Incinerators to 
temperature specification 

prior to fiber passing through 
them

No Except 
Malfunction

Process None

Low-Temperature
Furnaces
13 and 14

Combustion Natural
Gas

Emissions

RTO Bring RTO to temperature 
specification prior to fiber 
passing through furnace

No Except 
Malfunction

Process None

High-
Temperature 

Furnaces 5-7,8,
10,11, and 12

Combustion Natural
Gas

Emissions

Burner Boxes Ignite Burner Boxes prior to 
fiber passing through furnace

No Except 
Malfunction

Process None

High-Temperature
Furnaces
13 and 14

Combustion Natural
Gas

Emissions

RTO Bring RTO to temperature 
specification prior to fiber 
passing through furnace

No Except 
Malfunction

Process None

Fiber Lines 13 and 
14

Combustion Natural
Gas

RTO Bring RTO to temperature 
specification prior to fiber 
passing through furnace

No Except 
Malfunction

Surface Treatment 
Equipment

Process Ammonia,
Water
Vapor

Good
Operating
Practices

Emissions are captured in 
hood upon fiber passing 

through surface treatment

No Except 
Malfunction

Sizing Application 
&Diying 

Equipment for 
Two (2) Lines

Process Xylene,
Water
Vapor

Good
Operating
Practices

Emissions are captured in 
hood upon fiber passing 

through surface treatment

No Except 
Malfunction

Pre-preg Combustion Natural
Gas

Thermal
Oxidizers

Thermal oxidizer tower 
must be brought to 

temperature prior to 
operation of the pre-preg 

process

No Except 
Malfunction

Process None
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A detailed description startup procedures and controls for each Fiber Line process is in the following 

section.

Fiber Lines Startup Procedures and Controls

Fiber Lines Oxidation Ovens

The fiber line process is a continuous process, which polyacrylonitrile (PAN) fibers are converted into 

carbon fiber. The initial step of the fiber line process is stabilization (i.e., oxidation) in which PAN is pulled 

off spools and fed into a series of moderate temperature (225°C - 300°C) ovens. The four oxidation ovens 

on Fiber Lines 5-7,8,10, -14 are gas fired and equipped with low NO* burners, whereas Fiber Lines 2,3, 

and 4 are electric. Fiber Lines 13 and 14 are gas fired and will be also equipped with low NO* burners.

During startup, the ovens are brought to temperature prior to initiating PAN to pass through the process.

It is critical for optimal processing of PAN for all systems to be at normal operating conditions to result in 

a desired fiber product. To compress the time of startup, Hexcel brings the four oxidation ovens to 

temperature in sequence within 2 hours while introducing PAN to oxidation oven 1. The NOx generated 

during start-up of the gas fired ovens will be minimal as most of the NO* in this process is thermally 

generated. During start-up of a cold oven, N0X emissions tend to be lower because of lower oven 
temperatures and excess ambient air.3 CO emissions are also not typically higher than normal operations 

upon startup because the residence time in Hexcel's ovens are adequate to keep it to a minimum. Hexcel's 

procedure during startup of gas fired Oxidation Ovens to prevent excess emissions is as follows:

> Bring four Oxidation Ovens to temperature in sequence. Each oven is brought to temperature 

specification prior to PAN being passed through it or while PAN is being introduced to oxidation 

oven 1.

Therefore emissions are anticipated to be similar or less than normal operations or emissions. Emissions 

are accounted for with the natural gas startup.

Low Temperature Carbonization Furnace

The second step of the carbon fiber process is carbonization. This step is broken into two phases. The 

first phase, tar removal, occurs within a furnace through which the fiber continuously passes, commonly 

called the low temperature furnace. The tar removal step takes place in an electrically heated furnace at 

temperatures ranging from 300°C - 800°C. The tar removal phase not only removes unwanted elements 

from the molecular structure, but also plays a key role in further aligning the polymer chain. Process 

emissions generated from the tar removal phase are primarily HCN, other VOCs and particulates. The 

emissions from the low temperature carbonization furnaces are controlled by a dedicated fume 

incinerator for Fiber Lines 2,3,4,5-7,8,10,11 and 12. Fiber Lines 13 and 14 are controlled by a 

Regenerative Thermal Oxidizer (RTO) and baghouse. The following is a description of the low 

temperature carbonization furnace startup procedures specific to the fiber lines at the Hexcel facility.

Fiber Lines 2, 3, 4, and 5
Fume incinerators are used for the abatement of emissions from the low temperature ovens on Fiber Lines 

2, 3,4, and 5. During startup of the fiber lines, Hexcel maintains an internal procedure to bring the fume 

incinerator online and brought to temperature prior to fiber passing through the low temperature ovens. 

The fume incinerators are maintained above the following temperature prior to starting the fiber line 

process:

> A minimum temperature of 1,400 °F;

3 Controlling Emissions During Cold Furnace Start-up, February 2007, Chemical Engineering Progress (CEP), 
Copy Right of American Institute of chemical Engineers (AIChE). Reprinted by John Zink Company,
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Fiber Lines 6, 7, 8,10,11, and 12
Fume incinerators are used for the abatement of emissions from the low temperature ovens on Fiber Lines 

6, 7,8,10,11 and 12. Hexcel's internal procedure is to bring the fume incinerator online and brought to 

temperature prior to fiber passing through the low temperature furnance. The following parameters for 

the incinerator are maintained within the indicated ranges prior to starting the fiber line process:

> Meet permitted temperature limits of 1,400 °F minimum and 1,700 °F maximum;

> Percent excess O2 is 6% minimum.

The fume incinerators on Fiber Lines 2,3,4 and 5 maintain a residence time of 0.5 seconds and the fume 

incinerators on Fiber Lines 6,7,8,10,11 and 12 are operated with a minimum residence time of 1.0 

second at the maximum temperature and flow rate as addressed in Hexcel's Approval Order (AO). Since 

the residence time is a design basis of the fume incinerators and is a calculated value, it is not verified 

upon each startup.

Fiber Lines 13 and 14
Fiber lines 13 and 14 are currently under construction. These fiber lines will be controlled by an RTO 

followed by a baghouse. Upon installation, the RTO and baghouse dedicated to these lines for the control 

of emissions from oxidation ovens and low temperature and high temperature furnaces will be 

operational prior to fiber passing through the ovens. The RTO will utilize natural gas for start-up until 
there is sufficient solvents for combustion, at which time it switches over to solvents. Specifically, the 

following parameters will be verified on the RTO and baghouse prior to starting the fiber line processes:

> RTO: Read excess O2 between 0 and 10%.

> Baghouse: 0.5 inches of water pressure drop.4

In summary, Hexcel's internal procedures require the fume incinerators be brought on-line and at 

permitted temperature prior to initiating operation of Fiber Lines 2, 3,4,5 -7, 8,10,11, and 12. Similarly 

with Fiber lines 13 and 14 the associated RTO and baghouse will made operational with use of natural gas 

to bring it to temperature prior to initiating the fiber line process. Therefore, there will be no excess 

emissions during startup because emissions from natural gas combustion will not be any greater than 

normal operations or emissions already permitted by UDAQ.

High Temperature Carbonization Furnaces

The second phase of the carbonization process is a high temperature furnace which fiber is passed 

through a furnace at 1,200°C to 1,450°C. The high temperature phase is necessary to promote crystalline 

structure growth of molecules and to remove the non-carbon components from the polymer rings. This 

phase of carbonization evolves primarily HCN, other VOC emissions and particulates. A burner box is 

dedicated to each high temperature furnace on Fiber Lines 2,3,4,5-7,8, and 10 -14. Emissions will be 

routed to a dedicated RTO and baghouse for Fiber Lines 13 and 14. Hexcel maintains the following 

procedures for startup of the High Temperature Carbonization Furnace on Fiber Lines 2,3,4,5-7,8, and 

10-14:

> Ignite the burner box dedicated to the fiber line prior to passing fiber through the high 

temperature furnace.

Additionally, for Fiber Lines 13 and 14 which are controlled by an RTO and baghouse Hexcel maintains a 

procedure for startup as follows:

4 Note; A baghouse pressure drop of 0.5 inches of water can be maintained. However, when bags are replaced 

in the baghouse, a cake needs to form on the bags prior to achieving the 0.5 inches of pressure drop. 

Consequently, the 0.5 inches of water will not be achieved upon the initial startup with new bags.
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> Start operations of the RTO with natural gas prior to passing fiber through the oxidation ovens,

and low and high temperature furnaces on Fiber Lines 13 and 14.

As a result of Hexcel's procedures to ignite the burner boxes and start the RTO and baghouse prior to fiber 

being passed through high temperature carbonization furnaces, there will be no excess emissions because 

emissions from natural gas during start-up of the fiber lines will be similar or less than normal operations 

or emissions already permitted by UDAQ.

Surface Treatment Equipment and Ammonium Bicarbonate/RO Water Mix Rooms

Good operating practices are employed by Hexcel for the startup of Surface Treatment Equipment and 

Ammonium Bicarbonate/RO Water mix rooms for both startup and normal operations. There are no 

control equipment for these operations, it does not have any add-on controls. Based on good operating 

procedures, there is not anticipated to be any excess emissions during to startup of these processes 

compared to normal operations.

Fiber Lines Shutdown Procedures

For shut down, Hexcel follows an internal procedure to discontinue passing fiber through the process 

prior to control devices being shut down. The shutdown procedures for the previously discussed 

processes in the fiber lines include shutting off or cooling down process equipment prior to pollution 

control equipment. Specifically the following is conducted:

> PAN fiber throughput will discontinue.
> Oxidation ovens will be shut down. Natural gas will discontinue being fed to oxidation ovens in 

Fiber Lines 5-7,8, and 10 -14 and electric will be shut off to oxidation ovens in Fiber Lines 2,3, 

and 4.
> Low temperature furnaces will discontinue fiber passing through them prior to the fume 

incinerator being cooled down for Fiber Lines 2,3,4,5-7,8, and 10-14.

> High temperature furnaces will discontinue fiber passing through them prior to the flame being 

distinguished in the burner box on fiber lines 2,3,4,5-7,8, and 10 -14.

> Good operating practices are employed by Hexcel for the shutdown from Surface Treatment 

Equipment and Ammonium Bicarbonate/RO Water mix rooms. Consequently, excess emissions 

are not anticipated from shutdown operations compared to normal operations.
The Fiber Lines 13 and 14 will discontinue fiber passing through them at the same time the RTO 

will be shut off. The baghouse will be turned off after discontinuing fiber passing through process.

Since pollution control equipment will shut down after or at the same time as fiber line processes, Hexcel 

anticipates no excess emissions because there is no difference in emissions during shutdown as with 

normal operations.

Pre-Preg Process Startup Procedure and Controls

The Hexcel facility has three solvent coating towers equipped with thermal oxidizers and resin mixing 

equipment in Building #2478. The products manufactured with the towers are woven fabrics (fiberglass, 

carbon, Kevlar, quartz, etc.) that have been coated and impregnated with a variety of engineered 

thermosetting resins (epoxies, polyesters, polyimides, etc.). Once fabrics have been impregnated with 

resin they are referred to as pre-pregs. The solvent coating operation consists of two distinct phases, the 

manufacture of solvated formulary resins and application of the manufactured resins to the woven fabrics. 

Solvated resin manufacture consists of combining formulary resins with solvents in portable mix 

operations. The mixers are ventilated to the tower. The solvated resin impregnation is accomplished by 

pumping the mixed resin into a dip tank located at the bottom of each solvent coater tower. The woven
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fabric is introduced and immersed in the dip tank. Once through the dip tank the resin impregnated fabric 

is passed through a vertically heated oven (referred to as the tower) that evaporates the solvent from the 

resin. The solvent handling and drying assembly are enclosed and under negative pressure. This ensures 

capture of all evaporated solvent in the tower where they are directed to a thermal oxidizer.

Upon startup, the thermal oxidizer is fueled by natural gas to bring the drying oven to temperature. Once 

in operation the thermal oxidizer is fueled by both natural gas and solvent fumes. Since the thermal 

oxidizing towers are an integral part of the process for solvated resin impregnation, it must be brought to 

temperature prior to operation. The thermal oxidizer incinerators are to be maintained above the 

following specifications prior to starting the solvent coating process:

> A minimum temperature of 1,450 °F.

Since the tower must be brought to temperature prior to operation of the pre-preg process, there is no 

difference emissions during the startup of the pre-preg process from normal operations.

Maintenance

To ensure that Hexcel's process operations and control devices are maintained to minimize emissions 

during start-up/shut down Hexcel implements rigorous maintenance practices, follows regulatory 

standards, and adheres to ISO 14001 procedures. A description of these maintenance practices are 

described in the following sections.

Hexcel maintains the following daily inspections to ensure abatement equipment is operating properly. 

These practices are above and beyond established regulatory requirements.

> Visual confirmation of a flame in fume incinerators.

> Visual confirmation of a flame in burner boxes.

> Temperature readings are observed and recorded.

> Oz levels are monitored and recorded.

Signs and labels of operating parameters are included on all the abatement equipment readouts. 

Additionally, an environmental compliance tag is attached to abatement equipment notifying observers if 

anything is out of specification. In the event of parameters being observed out of range, the 

Environmental Engineer and Maintenance Department are to be notified immediately.

As required by Hexcel's AO, the following maintenance is conducted on instruments of the fume 

incinerators and RTO.

Fume Incinerators

Hexcel performs the following calibrations associated with the fume incinerators:

Every 180 days:

> Thermocouples calibrated in accordance with 40 CR 60, Appendix A, Method 2, paragraph 6.3 and 

10.31 or use a K type thermocouple; 5and

5 Condition H.B.l.g of AO - DAQE-AN1U86002M3
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> O2 Monitors calibrated in accordance with manufacture’s standard.6

RTO

Upon startup of Fiber Lines 13 and 14, Hexcel will calibrate the following instruments associated with the 

RTOs:

> Every 180 days Oz Monitors will be calibrated in accordance with manufacture's standard.7
> At least annually, baghouse pressure drop monitoring devices will be calibrated according to 

manufacturer's standards.8

Oxidation Ovens

Hexcel maintains the burners on the oxidation ovens which includes inspection and cleaning to ensure 
good combustion practices are employed. Maintenance is performed periodically and tracked in the 
facility's maintenance work order system.

Additionally, Hexcel's natural gas fired oxidation ovens are subject to the requirements of 40 CFR 63, 
Subpart DDDDD (Boiler Maximum Achievable Control Technology [MACT]).

The applicable ovens are subject to die following work practice standards and requirements, which
ensures Hexcel maintains good combustion practices9:

1. Natural gas tired process heaters rated greater than 5 MMBTU/hr but less than 10 MMBTU/hr 
require tune-ups every 2 years to demonstrate continuous compliance.

2. Natural gas tired process heaters rated less than or equal to 5 MMBTU/hr require tune-ups eveiy 
5 years.

3. A Compliance Report will be submitted eveiy 2 years covering the 2 year period from January 1 to 

December 31. The initial compliance report will be postmarked/submitted by Januaiy 31“ 2016. 
Subsequent compliance reports will be postmarked/submitted every 2 years by January 31“ 
following the end of the reporting period.

4. An existing process heater located at a major source facility must have a one-time energy 
assessment performed by a qualified energy assessor. An energy assessment completed on or 
after Januaiy 1,2008, that meets or is amended to meet the energy assessment requirements in 

Table 3 of the regulation, satisfies the energy assessment requirement
5. Hexcel maintains Boiler MACT work practice standards, reports and maintenance records for a 

minimum of 5 years.

/SO 14001 Environmental Management System Procedures - ECRs

As a part of ISO 14001 procedures, Hexcel has implemented and maintains a rigorous system of training, 

inspections and reporting at the Facility that ensures compliance with the all the applicable emission 

standards and limits.

The environmental engineer and staff ensure that all employees are properly trained to do the required 
monitoring to maintain compliance with the facility AO and other environmental requirements. Ihe staff 
environmental engineer requires that at least one employee conduct daily inspections of all operations. 
During these inspections, the employee will observe any opacity events, as well as other non-conforming 
environmental conditions, and report them.

6 Conditions IIB.34 and IIB.5.b of AO • DAQE-AN111860021-13
7 Conditions II.B.6.a and II.B.7 ^ of AO - DAQE-AN11186002M3
8 Condition II.B.6.b of AO • DAQE-ANU186002M3
9 40 CFR 63, Subpart DDDDD
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To complement these inspections, Hexcel maintains an Environmental Control Record (ECR) system. The 

ECR system helps Hexcel to efficiently identify, respond and correct any deviations or non-normal 

emissions events as well as other environmental incidents. A thorough investigation will be conducted for 

each concern or nonconformance in order to determine viability of concern or any impacts. Appropriate 

actions will be identified, taken, and documented on the ECR form to mitigate all concerns or impacts 

resulting from each nonconformance.

The ECR system essentially is a Nonconformance and Corrective/Preventative Action Plan that is part of 

their overall Environmental Management System Procedure. Please note that the ECR itself does not 

constitute an excess emission event. The ECR is just an internal procedure to track all deviations and 

corrective actions. Once an ECR is initiated, the Environmental Engineer determines whether to notify 

UDAQ with an Unavoidable Breakdown or Permit Exceedance report or not.

Timeline for Implementation of RACT

The Hexcel facility is not required to install additional controls as part of the RACT on Fiber Lines 2-8 and 
10-14. Therefore, RACT requirements are not associated with a timeline per SIP Section 1X.H.12 (i)- Based 
on the discussion with Cameron Harry of UDAQ, Hexcel is not required to identify the earliest date that the 
RACT controls required by the SIP can to be implemented.

Hexcel is in the process of preparing an application for the addition of Fiber lines 15 and 16. UDAQ 
requested Hexcel provide an estimate of timing for submittal of the application and commencement of 
construction of Fiber lines 15 and 16. Accordingly, Hexcel anticipates the following timelines for these 
actions:

> Submittal of the application - Third quarter 2014

> Commencement of Construction - First quarter 2015

Hexcel intends to meet the requirements of Section 1X.H.12 (i) upon startup of Fiber lines 15 and 16.

Hexcel appreciates the opportunity to work with UDAQ in the implementation of its PM2.5 SIP and will be 

available to answer any further questions or provide information required.

If you have any questions or comments about the information presented in this letter, please do not 

hesitate to call me at (801) 508-8011.

Sincerely,

Hexcel Corporation
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PM2.5 BACT/BACM Analysis - Hexcel Corporation, West Valley City, UT

General Provisions

1.1 AO modifications must be reviewed and approved.

1.2 All required records must be made available and kept for five (5) years.

1.3 At all times, including periods of startup, shutdown, and malfunction, owners and operators 

shall, to the extent practicable, maintain and operate any equipment approved under this AO 

including associated air pollution control equipment in a manner consistent with good air 

pollution control practice for minimizing emissions. Determination of whether acceptable 

operating and maintenance procedures are being used will be based on information which may 

include, but is not limited to, monitoring results, opacity observations, review of operating and 

maintenance procedures, and inspection of the source. All maintenance performed on 

equipment authorized by this AO shall be recorded.

1.4 All definition, terms, abbreviations and references conform to those in UAC R307 and 40 

CFR.

1.5 Limits contained within the AO may not be exceeded without prior approval.

1.6 Requirements of UAC R307-107. General Requirements: Breakdowns must be met.

1.7 Requirements of UAC R307-150 Series. Emission Inventories must be met.

Special Provisions
II.A Approved installations consist of the equipment listed in Section II.A.

II.B Requirements and Limitations 

II.B.l Source Wide

II.B.l.a This is a notification requirement associated with the installation of a new 15.9 

MMBTU/hr incinerator in Building 2478.

II.B.l.b This is a notification requirements associated with the installations of Fiber Lines #15 in 

Building 2489 and #16 in Building 2490.

II.B.l.c Visible emissions from all emission points shall not exceed a 10% opacity limit. Opacity 

observations of emissions from stationary source shall be conducted according to 40 CFR 60, 

Appendix A, Method 9.

M.B.l.d The following limits shall not be exceeded:

1. 1,525,480 decatherms of natural gas consumed per rolling 12-month period.

2. 16,760,000 pounds of carbon fibers produced from the fiber lines per rolling 12-month 

period.

3. The total use rate for maintenance and testing per emergency generator engine shall 

not exceed 65 hours per rolling 12-month period.
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II.B.l.d.l Compliance with each limitation shall be determined on a rolling 12-month total.

No later than 20 days after the end of each month, a new 12-month total shall be calculated 

using data from the previous 12 months. Records of consumption, production, and generator 

engine hours shall be kept on a monthly basis, for all periods when the plant is in operation. 

Records of consumption, production and generator engine hours including rolling 12-month 

totals shall be made available upon request. Natural gas consumption shall be determined by 

examination of the natural gas billing records for the plant. Graphite production shall be 

determined by examination of plant production records. Emergency generator engine hours of 

operation shall be determined by examination of maintenance records, which shall be kept on 

site.

II.B.l.e Diesel-fueled power generator engines shall be used for electricity producing operation 

only during the periods when electric power from the public utilities is interrupted, for regular 

maintenance of the generators, or during periodic maintenance of the company owned 

electrical substation.

II.B.l.f The residence time within the various furnaces or fume incinerators shall be 

demonstrated using the following equation:

R = Vol/Q

Where,

R = residence time in seconds,

Vol = inside volume of the incinerator (ft3)

Q = maximum exhaust gas flow rate (ft/s)

II.B.l.g Fume incinerator temperatures shall be monitored with temperature sensing 

equipment that is capable of continuous measurement and readout of the combustion 

temperature. The readout shall be located such that an inspector/operator can at any time 

safely read the output. The measurement shall be accurate within ± 25°F at operating 

temperature. The measurement need not be continuously recorded. All instruments shall 

be calibrated against a primary standard at least once every 180 days. The calibration 

procedure shall be in accordance with 40 CFR 60, Appendix A. Method 2, paragraph 6.3 and 

10.31, or use a type "K" thermocouple.

II.B.l.h Unless otherwise indicated, all carbon fiber production thermal-oxidation fume 

incinerators shall be operated at the following parameters:

A. At a minimum temperature of 1,400 °F

B. At a minimum residence time of 0.5 seconds

II.B.l.h Unless otherwise indicated, all solvent-coating fume incinerators shall be operated at 

the following parameters:

A. At a minimum temperature of 1,400 °F

B. At a minimum residence time of 0.5 seconds
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II.B.l.j All high-temperature carbon fiber furnaces shall utilize a dedicated burner box at each 

furnace entrance. Each burner box shall be equipped with pilot lights to ensure that combustion 

occurs.

II.B.l.k Except for in Graphite Fiber Lines 13,14,15, and 16, emissions from all low-temperature 

carbonization furnaces shall be routed to, and combusted within a dedicated fume incinerator in 

each case before being discharged to the atmosphere.

II.B.1.1 Emissions from all solvent coating towers shall be routed to, and combusted within a 

thermal oxidization fume incinerator in each case before being discharged to the atmosphere.

II.B.l.m HAP emissions from all solvated-resin mixing vessels vapor collection systems, and 

portable container cleaning vapor collection systems shall be routed to, and combusted within a 

thermal-oxidization fume incinerator, dual chambered regenerative thermal oxidizer, or flare 

device in each case before being discharged to the atmosphere.

II.B.l.n The fume incinerator exhaust stacks need not be constructed to accommodate 

gravimetric stack testing. However, if the Director determines a stack test is necessary, 

whatever modifications needed to meet 40 CFR 60, Appendix A, Method I, and to provide OSHA 

approvable access to the test location shall be retrofitted to the emission point.

II.B.l.o All effluent stack/vents for process emissions from carbon fiber production shall have 

wire mesh filters to control broken carbon filaments, except those stacks vented to the fume 

incinerators, high-temperature furnace outlet stacks, end chamber stacks on the oxidation 

ovens and surface treatment stacks.

II.B.l.p Hexcel shall comply with all applicable requirements of UAC R307-309 for PM10 

nonattainment areas (Salt Lake County) for Fugitive Emission and Fugitive Dust sources. To be in 

compliance, Hexcel must operate in accordance with the most current version ofR307- 309.

II.B.l.q The in-plant access roads and parking lots shall be paved, except for power supply right- 

of way access roads, and shall be periodically swept or sprayed clean as dry conditions warrant 

or as determined necessary by the Director. Records of cleaning paved roads shall be made 

available to the Director or the Director's representative upon request.

II.B.l.r The owner/operator shall use only natural gas as primary fuel for all fuel burning HVAC 

units, burner boxes, solvent coating - drying towers, miscellaneous ovens, and boilers. Process 

off gas may be used to supplement the operation of any of these devices in which such fuel 

would be compatible. This condition does not apply to steam, or electrically powered units.

II.B.l.s The owner/operator shall use vapor recovery system off-gas as primary fuel, and natural 

gas as supplemental fuel for all thermal oxidation fume incinerators attached to the solvent 

coating - drying towers.

II.B.l.t The sulfur content of any fuel oil or diesel burned shall not exceed:

0.0015 percent by weight for diesel fuels consumed in any equipment.
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The sulfur content shall be determined by ASTM Method D-4294-89 or approved equivalent. 

Certification of diesel fuels shall be determined either by Hexcel's own testing or test reports 

from the fuel marketer.

II.B.l.u Hexcel shall comply with all applicable requirements of UAC R307-325, and R307-335 for 

VOC sources located in Davis and Salt Lake Counties, and ozone and PMz.s nonattainment areas, 

or any of the applicable requirements of 40 CFR 63.8055 whichever is most stringent. To be in 

compliance, this facility must operate in accordance with the most current version of UAC R307- 

325 and R307-335 or the applicable section(s), if renumbered.

II.B.l.v The emissions from all plant-wide operations shall not exceed:

162.67 tons per rolling 12-month period for VOCs

102.42 tons per rolling 12-month period for Hydrogen Cyanide

486.12 tons per rolling 12-month period for Methylene Chloride

13.78 tons per rolling 12-month period for the combined Xylene, Toluene, and

Dimethylformamide.

II.B.l.v.l Compliance with each limitation shall be determined on a rolling 12-month total. No 

later than 20 days after the end of each month, a new 12-month total shall be calculated using 

data from the previous 12 months. [R307-401-8]

II.B.l.v.2 The VOC or HAP emissions shall be determined by maintaining a record of VOC or 

HAP emitting materials used each month. The record shall include the following data for each 

material used:

A. Name of the VOC, or HAPs emitting material, such as: paint, adhesive, solvent, thinner, 

reducers, chemical compounds, toxics, isocyanates, etc.

B. Density of each material used (pounds per gallon)

C. Percent by weight of all VOC, or HAP in each material used

D. Gallons of each VOC, or HAP emitting material used

E. The amount of VOC, or HAP emitted monthly by each material used shall be calculated by 

the following procedure:

VOC =% VOC by Weight 1100 x [Density (lb / gal)] x Gal Consumed x 1 ton 12000 pounds 

HAP=% HAP by Weight 1100 x [Density (lb / gal)] x Gal Consumed x 1 ton 12000 pounds

F. The amount of VOC, or HAP emitted monthly from all materials used.

G. The amount of VOCs, or HAPs reclaimed for the month shall be similarly quantified and 

subtracted from the quantities calculated above to provide the monthly total VOC, or HAP 

emissions.

H. VOC emissions from the fuel burning devices (products of incomplete combustion 

generated by the boilers, curing ovens, generators, and etc.) are included in the above total.

II.B.2 Building 2478 (Solvent Coating and Resin Preparation and Handling)
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II.B.Z.a The approved installations/processes for the resin preparation and handling shall 

consist of the following:

Cleaning of the resin mixers shall be done using Butyrolactone (BLO), or M-Pyrol (NMP) aqueous 

based solvent, Dimethylformamide (DMF), Methyl Ethyl Ketone, or Acetone. Waste 

contaminated wiping materials shall be placed in a covered container and disposed in a manner 

that prevents volatilized solvent from being emitted into the atmosphere. Portable containers 

shall be cleaned using the solvent-jet cleaning device, or by hand. The solvent-jet cleaning 

device will be attached to the vapor collection system when using a HAP solvent for cleaning.

II.B.2.b Water based epoxy resin coating may be used on fiber lines in addition to the solvent 

based coating used on tower solvent coating (listed for informational purposes only).

II.B.2.C The combined burner natural gas input of the Tower 3 RTO system shall be limited to 

10.0 MMBtu/hr or less. Natural gas consumption shall be monitored with metering equipment 

that is capable of continuous measurement and readout of the natural gas consumption of the 

RTO system. The readouts shall be located such that an inspector/operator can at any time 

safely read the output. The measurements shall be accurate within ± 5 % of full scale (Oto 10% 

scale) at operating conditions. The measurements shall be recorded every hour. All instruments 

shall be calibrated as per manufacturer's standard at least once every 180 days.

Compliance with the natural gas limitation shall be determined on a calendar day averaging 

period. A calendar day is from midnight to midnight. Natural gas consumption shall be 

determined by examination of the natural gas meter records for Tower 3. Records of 

consumption shall be kept on a monthly basis, for all periods when the incinerator is in 

operation.

II.B.3 Building 2479 (Carbon Fiber Lines 6 & 7)

II.B.3.a The following operating parameters for the incinerator shall be maintained within the 

indicated ranges:

1. The incinerator shall be operated with a minimum residence time of 1.0 second at the maximum 

temperature and flow rate.

2. Temperature- 1,400°F minimum to 1,700°F maximum

3. Percent excess Oz - 6% minimum on Fiberline 7

II.B.3.b Each tank, except the sizing-mixing tank, shall have submerged fill to prevent volatilization 

during filling of the tank. Each of these tanks shall contain sizing, or pre-discharge water (prior to 

filling with the intended material).

II.B.3.C The finishing area shall have a steam heated drum for aqueous based sizing drying and the 

water based wash baths:

1. Ammonium bicarbonate wash bath

2. Water wash baths

3. Sizing application bath
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II.B.S.d The Fiber Line #7 fume incinerator exhaust stack shall be monitored with oxygen content 

sensing equipment that is capable of continuous measurement and readout of the oxygen content 

within the stack. The readout shall be located such that an inspector/operator can at any time safely 

read the output. The measurement shall be accurate within ± 5% of full scale (Oto 10% scale) at 

operating conditions. The measurement need not be continuously recorded. All instruments shall be 

calibrated as per manufacturer's standard at least once every 180 days.

II.B.S.e The sizing process on lines #6 and #7 shall use only aqueous base sizing solution.

II.B.4 Building 2480 (Carbon Fiber Line 8) & Building 2481 (Carbon Fiber Line 10)

II.B.4.a These fume incinerators exhaust stacks shall be monitored with oxygen content sensing 

equipment that is capable of continuous measurement and readout of the oxygen content within the 

stack. The readouts shall be located such that an inspector/operator can at any time safely read the 

output. The measurements shall be accurate within± 5 % of full scale (0 to 10% scale) at operating 

conditions. The measurements need not be continuously recorded. All instruments shall be 

calibrated as per manufacturer's standard at least once every 180 days.

II.BAb The following operating parameters for the incinerators shall be maintained within the 

indicated ranges:

1. The incinerators shall be operated with a minimum residence time of 1.0 second at the 

maximum temperature and flow rate.

2. Temperature- 1,400°F minimum to 1,700°F maximum

3. Percent excess 02-6% minimum

II.B.5 Building 2482 (Carbon Fiber Line 11) & 2483 (Carbon Fiber Line 12)

II.B.S.a These fume incinerators exhaust stacks shall be monitored with oxygen content sensing 

equipment that is capable of continuous measurement and readout of the oxygen content within the 

stack. The readouts shall be located such that an inspector/operator can at any time safely read the 

output. The measurements shall be accurate within ± 5 % of full scale (0 to 10% scale) at operating 

conditions. The measurements need not be continuously recorded. All instruments shall be 

calibrated as per manufacturer's standard at least once every 180 days

II.B.S.b The following operating parameters for the incinerators shall be maintained within the 

indicated ranges:

1. The incinerators shall be operated with a minimum residence time of 1.0 second at the 

maximum temperature and flow rate.

2. Temperature- 1,400°F minimum to 1,700°F maximum

3. Percent excess 02 - 6 % minimum

II.B.6 Building 2484 (Carbon Fiber Line 13) and Building 2485 (Carbon Fiber Line 14)

II.B.S.a The RTO exhaust stacks shall be monitored with oxygen content sensing equipment that is 

capable of continuous measurement and readout of the oxygen content within the stack. The 

readouts shall be located such that an inspector/operator can at any time safely read the output. The
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measurements shall be accurate within ± 5 % of full scale (0 to 10% scale) at operating conditions. 

The measurements need not be continuously recorded. All instruments shall be calibrated as per 

manufacturer's standard at least once every 180 days.

II.B.e.b The baghouse pressure drop monitoring devices will be calibrated at a frequency in 

accordance with the manufacturer's specifications, other written procedures that provide an 

adequate assurance that the device is calibrated accurately, or at least annually, whichever is more 

frequent, and will be accurate to within one of the following:

1. +/- 0.5 inches water gauge pressure (+/-125 pascals); or

2. +/- 0.5% of span

II.B.7 Building 2489 (Carbon Fiber Line 15) and Building 2490 (Carbon Fiber Line 16)

II.B.7.a The RTO exhaust stacks shall be monitored with oxygen content sensing equipment that 

is capable of continuous measurement and readout of the oxygen content within the stack. The 

readouts shall be located such that an inspector/operator can at any time safely read the 

output. The measurements shall be accurate within ± 5 % of full scale (0 to 10% scale) at 

operating conditions. The measurements need not be continuously recorded. All instruments 

shall be calibrated as per manufacturer's standard at least once every 180 days.

II.B.7.b The baghouse pressure drop monitoring devices will be calibrated at a frequency in 

accordance with the manufacturer's specifications, other written procedures that provide an 

adequate assurance that the device is calibrated accurately, or at least annually, whichever is 

more frequent, and will be accurate to within one of the following:

1. +/- 0.5 inches water gauge pressure (+/-125 pascals); or

2. +/- 0.5% of span

II.B.8 Building 8162 (Research & Development Facility)

II.B.S.a This fume incinerator exhaust stacks shall be monitored with oxygen content sensing 

equipment that is capable of continuous measurement and readout of the oxygen content 

within the stack. The readouts shall be located such that an inspector/operator can at any time 

safely read the output. The measurements shall be accurate within ± 5 % of full scale (0 to 10% 

scale) at operating conditions. The measurements need not be continuously recorded. All 

instruments shall be calibrated as per manufacturer's standard at least once every 180 days.

II.B.S.b The following operating parameters for the incinerators shall be maintained within the 

indicated ranges:

1. The incinerators shall be operated with a minimum residence time of 1.0 second at the 

maximum temperature and flow rate.

2. Temperature- 1,400°F minimum to 1,700°F maximum

3. Percent excess 02 - 6 % minimum
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II.B.S.c The R&D facility shall be used only for new fiber products development, new 

manufacturing processes development, and specialty materials production.

II.B.S.d Any surface treatment or sizing performed on the fibers produced in the R&D facility 

shall be water based, except for the use of no more than 200 lb of VOC solvents per year. If the 

200 lb quantity should ever be exceeded, the emissions shall be directed to an approved 

emissions control device.

Section III: APPLICABLE FEDERAL REQUIREMENTS
In addition to the requirements of this AO, all applicable provisions of the following federal 

programs have been found to apply to this installation. This AO in no way releases the owner or 

operator from any liability for compliance with all other applicable federal, state, and local 

regulations including UAC R307.

NSPS (Part 60), A: General Provisions

NSPS (Part 60), 1111: Standards of Performance for Stationary Compression Ignition Internal

Combustion Engines

MACT (Part 63), A: General Provisions

MACT (Part 63), SS: National Emission Standards for Closed Vent Systems, Control Devices, 

Recovery Devices and Routing to a Fuel Gas System or a Process

MACT (Part 63), ZZZZ: NESHAPs for Stationary Reciprocating Internal Combustion Engines 

MACT (Part 63), HHHHH: NESHAPs: Miscellaneous Coating Manufacturing 

Title V (Part 70) Major Source
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Executive Summary 

Hexcel received a letter dated January 23, 2017 from Utah Department of Environmental Quality 

– Division of Air Quality (UDAQ) indicating that the division has begun work on a serious area 

attainment control plan as required by 40 CFR 51 Subpart Z.  This rule requires that UDAQ 

implement Best Available Control Measures (BACM) for major sources of particulate matter with 

diameter less than 2.5 microns (PM2.5) and PM2.5 precursors within the nonattainment area.  As a 

source permitted to emit 70 tons per year of PM2.5 and/or its precursors within the 

nonattainment area, the Hexcel West Valley City Plant falls within this category.  

Hexcel owns and operates a carbon fiber and fabric pre‐impregnation (pre‐preg) manufacturing 

plant (Hexcel West Valley City Plant) located at 6800 West 5400 South, West Valley City, Salt 

Lake County, Utah.  The Hexcel West Valley City Plant currently operates under UDAQ’s 

Approval Order (AO) No. DAQE‐ AN113860028‐16.  As of the date of this report, Hexcel has 

contracts for sold Carbon Fiber product through 2021. 

In January 2012, Hexcel submitted a PM2.5 Reasonably Available Control Technology (RACT) 

assessment to UDAQ for the Hexcel West Valley City Plant at the request of UDAQ.  An 

addendum to this assessment was submitted to UDAQ in August 2013, in response to 

adjustments in calculations, as well as UDAQ comments and questions.  Additional requested 

information on start‐up and shutdown emission controls and RACT implementation dates was 

submitted to UDAQ on April 30, 2014. 

At present, Salt Lake County is a moderate nonattainment area for PM2.5 based on the 2006 

standard1.  In an effort to complete the requirements for the serious area attainment control 

plan, UDAQ has requested that Hexcel complete a comprehensive Best Available Control 

Technology (BACT)/BACM analysis for all affected sources at the West Valley City Plant.  The 

BACT analysis was performed consistent with the guidance provided by UDAQ to Hexcel, as well 

as available guidance from the U.S. Environmental Protection Agency (U.S. EPA).23 Reaching 

attainment under the Serious SIP requires that all applicable control technologies and 

                                                            

1 U.S. EPA Greenbook, https://www3.epa.gov/airquality/greenbook/rnca.html#PM‐2.5.2006.Salt_Lake 

2 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam Hacker (Aspen Outlook, 

LLC), February 28, 2017. 

3 Fine Particulate Matter National Ambient Air Quality Standards: State Implementation Plan Requirements. Federal Register 58010, 

Vol. 81, No. 164, August 24, 2016. 

U.S. EPA Fact Sheet: Final Rule: Fine Particulate Matter National Ambient Air Quality Standards: State Implementation Plan 

Requirements. 

U.S. EPA Webinar for State, Tribal and Local Air Agencies, August 16, 2016. Final Rule: Fine Particulate Matter National Ambient Air 

Quality Standards: State Implementation Plan Requirements. 

U.S. EPA, Office of Air Quality Planning and Standards, Memorandum. Draft PM2.5 Precursor Demonstration Guidance. November 17, 

2016. 



 

 

ii 

Revision 1 – June 28, 2017 

PM2.5 BACT/BACM Analysis – Revision 1 – Hexcel Corporation, West Valley City, UT 

techniques be identified and evaluated (or re‐evaluated) to determine their applicability.  The 

evaluation must include a detailed written justification of each available control technology or 

technique, accounting for technological and economic feasibility, and including documentation 

to justify eliminating any potential controls. 

Subpart Z requires that UDAQ identify all potential control technologies or methods that will 

reduce emissions of PM2.5 and its precursors, which include: 

 Nitrogen oxides (NOX),  

 Sulfur oxides (SOX),  

 Volatile organic compounds (VOC), and  

 Ammonia (NH3)  

As a part of BACT analysis for direct PM2.5, condensable particulate matter (CPM) emissions 

were also considered in the analysis. 

Based on guidance provided by UDAQ, the Hexcel PM2.5 BACT analysis includes the following 

components for the primary pollutant (PM2.5) and its precursors. 

 Potential Control Technology Identification 

 Potential Control Technology Emission Impact Evaluation 

 Cost/Benefit Analysis for Potential Control Technologies 

 Evaluation of Potential Emission Limits and Monitoring Requirements, and 

 An Implementation Calendar 

 

Tables 1 and 2 provide summaries of each BACT determination for PM2.5 and its precursors for 

the main Fiber Line process, and other miscellaneous processes present at the facility, 

respectively.   

Details of the BACT analysis for each pollutant from each of these sources are provided in the 

following sections. 
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Table 1. Summary of PM2.5 and Its Precursors BACT Analysis for Fiber Line Emissions 

Process  Pollutants  Proposed BACT 

Oxidation Ovens; 

Incinerators; 

Low‐Temperature Furnaces; 

High Temperature Furnaces; 

Surface Treatment Equipment; 
and 

Ammonium Bicarbonate/RO 
Water Mix Rooms 

VOC 

Good Combustion Practices 

Natural Gas Combustion Only  

Incinerators (Lines 2‐7, 8, 10, 11 and 12) 

Dual Chambered Regenerative Thermal 
Oxidizer (RTO) for newer lines (Lines 13, 

14, 15 and 16) 

PM2.5 

Good Combustion Practices 

Natural Gas Combustion Only 

Baghouse for newer lines (Lines 13, 14, 
15, and 16) 

NOX 

Good Combustion Practices 

Natural Gas Combustion Only 

Low‐NOX burners for newer lines (Lines 
13, 14, 15 and 16) 

SO2  Natural Gas Combustion Only 

NH3  Good Operating Practices 

Table 2. Summary of PM2.5 and Its Precursors BACT Analysis for Miscellaneous Processes 

Process  Pollutants  Proposed BACT 

Pilot Furnaces and Ovens  NOX, SO2, PM2.5, VOC, NH3  Natural Gas Combustion Only  

Good Operation and Combustion 
Practices 

Incinerator 

Matrix Incinerators  NOX, SO2, PM2.5, VOC  Natural Gas Combustion Only 

Good Operation and Combustion 
Practices 

Incinerators, or 

Regenerative Thermal Oxidizers (RTO) 

HVAC systems  NOX, SO2, PM2.5, VOC  Natural Gas Combustion Only 

Good Operation and Combustion 
Practices 

Emergency Generators  NOX, SO2, PM2.5, VOC  Annual Hours of Operation  

Restrictions and Use of Low Sulfur Fuel 

Engines compliant with NSPS IIII and JJJJ 
and NESHAP ZZZZ 
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Non‐Attainment Area BACT Review 
In addition to a review of the RACT/BACT/LAER Clearinghouse (RBLC) database, Hexcel reviewed 

control strategies proposed in other PM2.5 nonattainment areas.  Based on the 2006 Hourly 

PM2.5 NAAQS area designations4, the following areas were designated as being in serious 

nonattainment for PM2.5: 

 Los Angeles – South Coast Air Basin, CA 

 San Joaquin Valley, CA 

 

The following areas were designated as being in moderate nonattainment for PM2.5: 

 Fairbanks, AK  

 Nogales, AZ 

 West Central Pinal, AZ 

 Chico, CA 

 Imperial Co, CA  

 Sacramento, CA 

 San Francisco Bay Area, CA 

 Klamath Falls, OR  

 Oakridge, OR 

 Knoxville‐Sevierville‐La Follette, TN

 Liberty‐Clairton, PA  

 Logan, UT‐ID  

 Provo, UT  

 Salt Lake City, UT  
 

Provided below is a list of proposed control strategies and BACT determinations for other 

facilities with similar processes and equipment, located in PM2.5 nonattainment areas. 

Alaska 

According to the Fairbanks, AK SIP Plan (last amended December 2016), solid fuel‐burning 

devices are the largest contributors to the nonattainment status for PM2.5.  As such, many of the 

proposed control strategies are aimed at reducing the use of wood and coal as a fuel and 

improving the fuel‐burning devices.5  As Hexcel uses natural gas as a fuel for their fiber line and 

miscellaneous processes, there are no control technologies or strategies proposed in AK 

pertinent to Hexcel. 

Arizona 

There are currently 20 major sources permitted under Pinal County Air Quality Control District 

(PCAQCD) which oversees the West Central Pinal nonattainment area.  Table 3 provides details 

                                                            

4 Nonattainment areas for hourly PM2.5 NAAQS obtained from the following website: 
https://www3.epa.gov/airquality/greenbook/rnc.html 

5 Information found on pages III.D.5.7-1-11 and obtained from the following website: 
http://dec.alaska.gov/air/anpms/comm/docs/fbxSIPpm2-5/III.D.5-PM2.5_SIP_Sections-Adopted_09.07.16.pdf 

(footnote continued) 
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of facilities that have processes and equipment similar to that of Hexcel and their respective 

control technologies and methods.6  

Table 3 – PCAQCD Facility Control Technology Determinations 

Facility  Equipment  Control Technology 

Frito‐Lay, Inc.  Boiler 
Dryer 
Ovens 

Use of natural gas 

Mesa Fully Formed, LLC  Thermal Form Oven  Baghouse with 99% control efficiency 

Prowall Building Products, Inc.  Boilers 
Bed Dryer 

Use of natural gas 

 

As Hexcel already uses natural gas and baghouse control on newer ovens and other combustion 

sources, there are no new control technologies or strategies proposed in AZ applicable to the 

West Valley City Plant.  Baghouse technology will be evaluated for the currently uncontrolled 

ovens and other combustion sources at the Plant. 

Nogales, AZ is considered nonattainment for PM2.5 primarily due to emissions resulting from 

traffic at the U.S./Mexico border.  Currently there are no major sources for PM2.5 located in 

Nogales county.7 

California  

California Air Resources Board (CARB) provides a statewide BACT clearinghouse.  The database 

was developed by staff from various air pollution control and air quality management districts 

located in California.8  Search results provided BACT determinations for dryers and ovens 

emitting PM2.5 and its precursors.  Low NOx burners were determined to be BACT for these 

processes in CA.  Table 4 provides a full list of determinations for dryers and ovens from the 

BACT clearinghouse.  All facilities are located within the South Coast Air Quality Control District 

(AQMD). 

Table 4 – South Coast AQMD BACT Determinations 

Plant Name  Pollutant  BACT Determination 

Dart Container Corporation of 
California 

NOx, CO, PM  Emission limits 

Color America Textile 
Processing, Inc. 

NOx  Low NOx burner 

Aramark Uniform Services  NOx  Low NOx burner 

                                                            

6 Facilities and permits obtained from the following website: 
http://www.pinalcountyaz.gov/AirQuality/Pages/TitleVPermitsIssued.aspx and accessed on March 28, 2017. 

7 Information found on pages 17-18 of “Technical Support Document for Recommendation that Nogales, Arizona 
Area Be Designated as a PM2.5 Nonattainment Area” and obtained from the following website: 
https://www3.epa.gov/pmdesignations/2006standards/rec/letters/09_AZ_rec_a2.pdf 

8 BACT Clearinghouse obtained from the following website: https://www.arb.ca.gov/bact/bact.htm 
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Fletcher Coating  NOx, VOC  Low NOx burner 

Newell Rubbermaid  NOx  Low NOx burner 

Sargent Fletcher  NOx, CO  Eclipse Combustion‐Nozzle‐Mix 
Low‐NOx burner 

BMCA Insulation Products  NOx, CO  Low NOx burner 

 

As Hexcel already uses low NOX burner control technology on newer ovens and other 

combustion units, there are no new control technologies or strategies proposed in CA for these 

sources applicable to the West Valley City Plant.  Low NOX burner technology will be evaluated 

for the currently uncontrolled combustion sources at the Plant. 

In addition, BACT was determined for a fiber impregnation facility located in CA.  Cytec Fiberite, 

Inc. (Cytec) is a fiber impregnation facility located in the South Coast AQMD PM2.5 serious 

nonattainment area in Orange County.  Based on information obtained from the CARB BACT 

clearinghouse, Cytec operates under the following very stringent BACT conditions9: 

 Hood designed for at least 95% collection efficiency;  

 Baghouse guaranteed to meet 99.999% collection efficiency for 1 micron particles; 

 HEPA filter downstream of baghouse guaranteed to meet 99.97% collection efficiency for 0.3; 
micron particles; 

 Use of some zero‐VOC materials purchased from Proviron Fine Chemicals. 

 

Hexcel currently employs baghouse control technology on the newer fiber lines (Fiber Lines 13, 

14, 15 and 16).  Baghouse control technology will be evaluated for the currently uncontrolled 

fiber lines (Fiber Lines 2 – 7, 8, 10, 11 and 12).  A required collection efficiency for the 

routing/ducting of the Fiber Line pollutant stream to the baghouse has not been established.  

However, it is understood that the ducting is designed to maintain persistent air flow and 

temperature to the baghouse, and will be inherently efficient for collection of the pollutant 

stream. 

Oregon 

As a part of their Klamath Falls PM2.5 Attainment Plan, Oregon Department of Environmental 

Quality (ODEQ) has implemented a number of emission reduction actions.  One action included 

identifying RACT strategies for major sources located in Klamath Falls.10  The four major sources 

identified are Columbia Forest Products, Jeld‐Wen, Collins Products, and Klamath Cogeneration.  

It was determined that complying with existing state regulations and use of low‐NOx burners is 

considered RACT for Klamath Cogeneration.  For Jeld‐Wen and Collins Products, complying with 

MACT rules for Plywood and Composite Wood Products is considered sufficient control.  

                                                            

9 BACT determination for Cytec obtained from the following website: 
https://www.arb.ca.gov/bact/bactnew/determination.php?var=820 and accessed on March 16, 2017. 

10 Information from page 3 of Klamath Falls PM2.5 Attainment Plan obtained from the following website: 
http://www.deq.state.or.us/aq/planning/docs/kfalls/KFallsAttPlan2012.pdf 

(footnote continued) 
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Columbia Forest Products will be required to meet new RACT standards imposed for wood 

combustion.11  As Hexcel already uses low NOX burner control technology on newer ovens and 

other combustion units, there are no new control technologies or strategies proposed in OR for 

these sources applicable to the West Valley City Plant.  Low NOX burner technology will be 

evaluated for the currently uncontrolled combustion sources at the Plant. 

No additional BACT determinations were made for major sources located in Oakridge, OR, as 

industrial sources of PM2.5 only account for less than 1% of the base emission inventory.12 

Pennsylvania 

According to the Allegheny County Health Department PM2.5 SIP, there are two major stationary 

sources located in the Liberty‐Clairton nonattainment area: U.S. Steel Clairton Plant and Koppers 

Industries.  U.S. Steel was required to perform a BACT analysis for their Clairton Plant, however 

the BACT determinations are not pertinent to Hexcel due to the differing steel processes and 

equipment.  Koppers Industries is chemical processing plant that operate a number of process 

heaters and a dryer.  No additional controls were determined as BACT for the process heaters as 

both flares and catalytic oxidation were considered too costly.  Use of a pulse‐jet baghouse was 

determined as BACT for the dryer.13  Hexcel currently employs baghouse control technology on 

the newer fiber lines (Fiber Lines 13, 14, 15 and 16).  Baghouse control technology will be 

evaluated for the currently uncontrolled fiber lines (Fiber Lines 2 – 7, 8, 10, 11 and 12). 

Tennessee  

There are few major sources operating within the Tennessee PM2.5 nonattainment area.  No 

similar processes or equipment were found however information on boilers has been included.  

Provided below is Table 5, detailing control technologies and strategies used for boilers within 

or near the nonattainment area.14   

Table 5 – TN PM2.5 Nonattainment Area Facility Control Technology Determinations 

Facility  Location  Equipment  Control Technology 

Johnson Matthey, Inc.  Sevierville
, TN 

Boiler  Use of natural gas 
Low NOx burner 

University of Tennessee 
Steam Planta 

Knoxville, 
TN 

Boilers  Use of natural gas 

 a – Information obtained from application.  Title V permit has not yet been issued. 

                                                            

11 Information found in Appendix 15-1 of Klamath Falls PM2.5 Attainment Plan obtained from the following 
website: http://www.deq.state.or.us/aq/planning/docs/kfalls/A-15-1Combined.pdf 

12 Information found on page 32 of Oakridge PM2.5 Attainment Plant obtained from the following website: 
http://www.lrapa.org/DocumentCenter/View/1848 

13 Information from pages 58-59 of “Revision to the Allegheny County Portion of the Pennsylvania State 
Implementation Plan - Attainment Demonstration for the Liberty-Clairton PM2.5 Nonattainment Area” obtained 
from the following website: http://www.achd.net/airqual/Liberty-Clairton_PM2.5_SIP-Apr2011.pdf 

14 Facilities and permits obtained from the following website: http://environment-
online.tn.gov:8080/pls/enf_reports/f?p=19031:34001:::NO::: and accessed on March 31, 2017. 



 

 

5 

Revision 1 – June 28, 2017 

PM2.5 BACT/BACM Analysis – Revision 1 – Hexcel Corporation, West Valley City, UT 

As Hexcel already uses low NOX burner control technology on newer ovens and other recently 

replaced combustion units, there are no new control technologies or strategies proposed in TN 

for these sources applicable to the West Valley City Plant.  Low NOX burner technology will be 

evaluated for the currently uncontrolled combustion sources at the Plant. 

BACT Methodology 

Per 40 CFR § 52.21(b)(12) and UDAQ R307‐401‐2(1), BACT is defined as follows: 

Best available control technology means an emissions limitation (including a visible 

emission standard) based on the maximum degree of reduction for each pollutant 

subject to regulation under 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. In no event shall application of best available control technology result in 

emissions of any pollutant which would exceed the emissions allowed by any applicable 

standard under 40 CFR Parts 60 and 61. If the Administrator determines that 

technological or economic limitations on the application of measurement methodology 

to a particular emissions unit would make the imposition of an emissions standard 

infeasible, a design, equipment, work practice, operational standard, or combination 

thereof, may be prescribed instead to satisfy the requirement for the application of best 

available control technology. Such standard shall, to the degree possible, set forth the 

emissions reduction achievable by implementation of such design, equipment, work 

practice or operation, and shall provide for compliance by means which achieve 

equivalent results. 

The United States Environmental Protection Agency (U.S. EPA) prepared a guidance document in 

October 1990 entitled the “New Source Review Workshop Manual.”15 In it, the U.S. EPA 

recommends the use of a standardized “top‐down” process for BACT determinations. The top‐

down process requires that available control technologies be ranked in descending order of 

control effectiveness.  Under the top‐down methodology, the most stringent or top alternative 

is represented as BACT unless it can be determined, and the permitting authority agrees, that 

technical considerations or energy, environmental, or economic impacts justify that the most 

stringent technology is not achievable for the specified source.  If it is determined that the top 

alternative is not achievable, then the next most stringent alternative is considered, until a BACT 

                                                            

15 U.S. EPA, New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment Area Permitting 
(Draft) (Oct. 1990) [hereinafter “NSR Manual”]. 
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control option is selected. The five basic steps of a top‐down BACT review as identified by the 

U.S. EPA are identified below. 

 Step 1 – Identify all available control technologies	
 Step 2 – Eliminate technically infeasible options	
 Step 3 – Rank remaining control technologies according to control efficiency	
 Step 4 – Evaluate the most effective controls according to energy, environmental and economic 

impact.  	
 Step 5 – Select BACT	

 

The UDAQ NOI Guide also details the requirement to achieve BACT as required in the State of 

Utah permitting process.  The proposed BACT must be based on the most effective engineering 

techniques and control equipment to minimize emission of air contaminants into the outside 

environment from its process.  Hexcel has ensured that this BACT analysis is in compliance with 

the UDAQ BACT requirements, which are similar to the U.S. EPA top down requirements. 

Based on guidance provided by UDAQ and in accordance with BACT top‐down procedures, the 

following methodologies were used to complete each component of the analysis16.   

Step 1 ‐ Potential Control Technology Identification 

Available control technologies were identified for each emission unit.  The following methods 

were used to identify potential control technologies for all Hexcel sources of PM2.5 and its 

precursors:   

 Researching the RACT/ BACT/Lowest Achievable Emission Rate (LAER) Clearinghouse (RBLC) 
database17,  

 Reviewing BACT implemented by other regulatory agencies and PM2.5 and Ozone non‐attainment 
areas,  

 Applying previous engineering experience,  

 Reviewing and discussions with air pollution control equipment vendors, and/or  

 Reviewing available literature. 

 

Step 2 – Evaluation of Technical Feasibility 

Each identified potential control technology was evaluated to determine its technical feasibility 

in relation to incorporation with sources at the Hexcel site.  Only options determined to be 

technically feasible were further evaluated. 

                                                            

16 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam Hacker (Aspen Outlook, 

LLC), February 28, 2017.  

17 U.S. EPA Technology Transfer Network Clean Air Technology Center – RACT/BACT/LAER Clearinghouse, 

https://cfpub.epa.gov/rblc/index.cfm?action=Search.BasicSearch&lang=en 
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Step 3 – Ranking of Control Technologies 

All technically feasible options were ranked based on their control effectiveness.  If there was 

only one remaining option or if all of the remaining technologies could achieve equivalent 

control efficiencies, ranking based on control efficiency is not required. 

Step 4 – Evaluation of most effective controls 

Beginning with the most efficient control option in the ranking, detailed economic, energy, and 

environmental impact evaluations were performed.  If the most effective control was shown to 

be economically feasible, without negative energy or environmental impacts, no further 

evaluation of controls is necessary. 

Potential Control Technology Emission Impact Evaluation 

As part of the BACT assessment, emissions associated with existing and potential control 
technologies for Hexcel sources of PM2.5 and its precursors were evaluated based on the 
following tasks: 
 

1. Provide a summary of existing emissions for each source of PM2.5 and PM2.5 precursors.   
2. Calculate emissions reductions for technically feasible options.  

Cost/Benefit Analysis for Potential Control Technologies 

The economic feasibility evaluated the cost effectiveness of each control option.  Costs of 

installing and operating control technologies were estimated and annualized following the 

methodologies outlined in the U.S. EPA’s Office of Air Quality Planning and Standards (OAQPS) 

Air Pollution Control Cost Manual (CCM) and other industry resources18.  Additional resources 

obtained from Hexcel engineering specifications and control technology vendor estimates were 

also used to determine costs for implementation of the control technologies. 

As no cost effectiveness threshold has been established by UDAQ or U.S. EPA for this BACT 

analyses, a very conservative value of $30,000 per ton of pollutant reduced has been established 

as the expected cost effectiveness threshold for BACT for this analysis, based on discussions 

with UDAQ.19 

Environmental Impact Analysis for Potential Control Technologies  

Impacts of waste disposal and additional energy requirements were evaluated for each control 

option. 

                                                            

18 Office of Air Quality Planning and Standards (OAQPS), EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452‐02‐001 

(http://www.epa.gov/ttn/catc/products.html#cccinfo), Daniel C. Mussatti & William M. Vatavuk, January 2002. 

19 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam Hacker (Aspen Outlook, 

LLC), February 28, 2017. 
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Step 5 – Select BACT 

In the final step, one pollutant‐specific control option has been proposed as BACT for each 

emission unit under review, for PM2.5 and its precursors based on evaluations from the previous 

step. 

BACT Analysis for Fiber Line Emissions 

Fiber Line Process Description 

Because Hexcel’s process is complex, an understanding of it is important for determining 

technical and economic feasibility of various control options.  The first step in converting 

polyacrylonitrile (PAN) fiber into carbon fiber is the stabilization of the PAN fibers in an air 

oxidation process.  The intent of this step is to prepare the PAN fibers for the high temperature 

processing of carbonization. 

Completion of the oxidation process occurs with the operation of oxidizer ovens.  The ovens are 

set at specified temperatures in order to achieve the required amount of oxidation reaction for 

the fiber stabilization process.  The ovens employed in the process are either electrical or 

natural gas heated.  Fiber Lines 2, 3 and 4 have been established with electrically heated ovens, 

which emit no combustion emissions.  Fiber Lines 5, 6, 7, 8, 10, 11, 12, 13, 14, 15 and 16 have 

been established with natural gas heated ovens.  Natural gas combustion related emissions are 

minimal, with NOX being the primary emission from these sources.  (There are no Fiber Lines 1 

or 9.)   

Process emissions are also generated during the oxidizing process within the ovens.  They are 

not combined with the natural gas combustion emissions in the existing configuration of Fiber 

Lines 5 – 7, but are combined with the combustion emissions in the configuration of Fiber Lines 

8, 10, 11, 12, 13, 14, 15 and 16.  Emissions associated with the stabilization process occurring in 

the oxidation ovens are primarily hydrogen cyanide (HCN), VOCs, NH3, CO and filterable and 

condensable PM10 and PM2.5.  Exhaust gases containing process emissions from the ovens are 

captured in hoods at either ends of each oven or within the oven structure. 

Carbonization is the next downstream step in the manufacturing of carbon fiber.  This step is 

comprised of two (2) different phases.  The first phase is tar removal.  This occurs within a 

furnace through which the fiber continuously passes, commonly referred to as the low 

temperature furnace.  The tar removal step takes place in an electrically heated furnace at 

temperatures ranging from 300 °C to 800 °C.  Process emissions generated from the tar removal 

phase are primarily HCN, VOCs, and particulates. 

The second carbonization phase occurs at temperatures higher than those of the tar removal 

phase, ranging from 1,200 °C to 1,450 °C.  The high temperature treatment of the fiber occurs in 

another electrically heated furnace, commonly referred to as the high temperature furnace or 

HT furnace.  This phase of carbonization primarily generates HCN, VOC, and particulates 

emissions. 
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Hexcel is permitted to operate 14 Fiber Lines, each located in a separate building.  The proposed 

control device options evaluated for each Fiber Line were based on the assumption that all stack 

flow would be directed to one control device per building.   

BACT Analysis for PM2.5 Emissions 

Condensable Particulate Matter 

UDAQ is required to evaluate condensable PM2.5, in addition to the filterable fraction of the 

pollutant.  Condensable particulate matter (CPM) comprises a considerable fraction of PM2.5 and 

can be converted to submicron filterable particles under certain atmospheric conditions. 

Review of the RBLC and other sources indicates that recently determined BACT controls have no 

direct control for CPM.  CPM are mainly made up of organics, nitrates, and sulfates.  Therefore, 

controlling VOCs, NOX, and SO2 will provide control for CPMs.  Since this analysis includes BACT 

reviews for VOC, NOx, and SOx, further review of specific controls for CPM was not conducted. 

Queries of the U.S. EPA’s RBLC database and other sources were conducted to determine what 

emission controls have been accepted by permitting authorities as RACT, BACT or LAER for all 

forms of particulate, including condensable PM10 or PM2.5.  The result of this query is included in 

the summary for the PM2.5 BACT and did not identify any RACT, BACT or LAER determinations for 

condensable PM10 or PM2.5.   

It has therefore been assumed that control technologies that were found to be BACT for 

particulate matter (PM10 and PM2.5), apply to the filterable portion and that the condensable 

portion has been addressed through BACT analyses for VOCs, NOX, and SO2. 

Identify All Control Technologies for PM2.5 

Based on the review of U.S. EPA RBLC database and similar operations, Hexcel has identified the 

following control technologies that would be applicable for controlling filterable PM2.5 emissions 

from the proposed gas streams: 

1. Good Combustion Practices,  
2. Use of Natural Gas Only as Fuel, 
3. Baghouse, 
4. Venturi Scrubber, and 
5. Wet Electrostatic Precipitator (ESP)  

 

The search of the RBLC database produced two carbon fiber manufacture facilities.  Results of 

this search are presented in Attachment C, Table C‐1.  Additional searches of the database, for 

similar combustion units fired with natural gas were also conducted.  The results of these 

searches for all particulate are presented in Table C‐2.  The controls applicable to filterable PM 

and PM10 are assumed to provide a level of control for PM2.5 as well. 
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Good Combustion Practices 

Several operations are listed in the U.S. EPA’s RBLC database where good combustion practices 

are the accepted technology for minimizing particulate emissions.  Particulate emissions are 

reduced by good combustion practices by keeping the burners maintained properly so that they 

continue to operate according to their design. 

Use of Natural Gas Only as Fuel 

Particulate emissions from combustion of natural gas are typically very low and generally lower 

than from combustion of other fuels such as diesel.  Hexcel currently employs natural gas as fuel 

for control of particulate emissions from combustion sources at the facility. 

Baghouse 

Baghouse operation involves removal of particulates by collecting particulates on filter bags as 

an exhaust stream passes through the baghouse.  Optimal operational temperature of a 

baghouse is at 500 °F or less, and cannot typically withstand higher exhaust temperatures.  

Baghouse technology is a well‐established particulate control technology that has historically 

been established as BACT for many types of facilities and processes.  Baghouse control 

efficiencies are highly dependent upon inlet grain loading to the baghouse, but have been 

shown to obtain a particulate collection efficiency up to 99.5% for PM10, and up to 99% capture 

for PM2.5.  Although many of the calculated grain loadings for the Fiber Lines were less than 

0.005 gr/dscf, a commonly achievable baghouse control standard, controlled emission rates 

were conservatively calculated for all Fiber Lines according to presumed baghouse control 

efficiency.  

Venturi Scrubber 

Venturi scrubbers are generally applied for controlling particulate matter and sulfur dioxide.  

They are designed for applications requiring high removal efficiencies of particles with 

diameters between 0.5 and 5.0 micrometers.  Venturi scrubbers accelerate the waste gas 

stream to atomize the scrubbing liquid to improve gas to liquid contact.  Scrubbers employ 

gradually narrowing and then expanding sections, called the throat, to accelerate the gaseous 

streams.  Liquid is either introduced to the venturi upstream of the throat or injected directly 

into the throat where it is atomized into small droplets by turbulence.  Once the liquid is 

atomized, the mixture decelerates causing additional impacts and agglomeration of the 

droplets.  Once the particulate is captured within the liquid, the wet particulate is separated 

from excess water using a cyclonic separator and/or mist eliminator.   

The high pressure drop required for these systems results in high energy use.  The relatively 

short gas‐liquid contact time restricts their application to highly soluble gases.  Therefore, they 

are infrequently used for the control of volatile organic compound emissions in dilute 
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concentration20.  Venturi scubber particulate collection efficiencies range from 70% to greater 

than 99%, depending on the application. The BACT analysis estimates scrubber PM2.5 control 

efficiency at 98% based on vendor information21. Although there is a potential for particulate 

from Hexcel operations to clog a packed bed scrubber, the quote provided by Pollution Control 

Systems is for a 2‐stage unit with a venturi scrubber upstream of a packed bed scrubber, for 

control of PM2.5, SO2 and NH3 to 98%.   

Wet ESP 

The possibility of using a Wet Electrostatic Precipitator (ESP) was reviewed for this analysis.  

Particulates are removed by electrically charging the particles and collecting the charged 

particles on plates.  Collected particulate is washed off the plates and collected in hoppers 

below the ESP.  High efficiency, wet ESPs can achieve 99%+ removal efficiency for submicron 

particles at minimum pressure drop.22.  

Eliminate Technically Infeasible Options 

Wet ESP 

At a Davis County disposal facility in the 1990’s, Hexcel experienced systematic failure of an ESP 

due to the presence of small carbon fiber filaments upon incineration of carbon pre‐

impregnated fiber.  The very fine broken carbon filaments in the process gas stream are 

conductive and, as a result, they short circuited the ESP.  Based on this proven technical 

infeasibility, Hexcel will not be considering this control technology further for this application.   

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of filterable PM2.5 are the following, with most effective control first and least effective 

control last. 

1. Baghouse 
2. Venturi Scrubber 
3. Good Combustion Practices 
4. Use of Natural Gas Only as Fuel 

                                                            

20 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452‐02‐001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 5 SO2 and Acid Gas Controls, Section 5.2 Post‐Combustion Controls, Chapter 1 Wet Scrubbers for Acid Gas, p. 1‐5. 

21 The basic equipment cost of a 2‐stage unit, with a venturi scrubber upstream of a packed‐bed scrubber able to achieve 98% 

removal efficiency was e‐mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC). 

22 Clean Gas Systems, Inc (CGS) Wet Electrostatic Precipitators, http://www.cgscgs.com/precip.htm 
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Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies  

Attachment A presents emissions for each Fiber Line associated with the existing process 

operation, as well as the emissions once each particulate control technology under evaluation is 

applied.  Supporting detailed emission calculations are provided in Attachment B, Table B‐1. 

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility.  Baghouse emissions were calculated 

assuming a particulate collection efficiency of 99.5% for PM10, and 99% capture for PM2.5.  

Although many of the calculated grain loadings for the Fiber Lines were less than 0.005 gr/dscf, 

a commonly achievable baghouse control standard, controlled emission rates were 

conservatively calculated for all Fiber Lines according to presumed baghouse control 

efficiency23. Control efficiency associated with operation of a 2‐stage system with a venturi 

scrubber upstream of a packed bed was estimated at 98% for PM2.5 based on a vendor cost 

estimate for control of PM2.5, SO2 and NH3
24.  

Cost/Benefit Analysis for Potential Control Technologies  

Annualized costs associated with implementing the baghouse and wet scrubber technologies on 

Fiber Lines 2 – 7, 8, 10, 11, 12, 13, 14, 15 and 16 were calculated and are summarized in 

Attachment A for each of the Fiber Lines.  Detailed annualized cost calculations are provided in 

Attachment B, Tables B‐2 and B‐3. 

Environmental Impact Analysis for Potential Control Technologies  

Additional environmental impact is associated with waste disposal requirements for both the 

operation of a baghouse or a wet scrubber.  Baghouse operation requires disposal of the solid 

waste collected from the filters.  Wet scrubber operation for control of PM requires disposal of 

waste in the form of a slurry or wet sludge.  This creates a need for both wastewater treatment 

and solid waste disposal. 

Select BACT for Filterable PM2.5  

The review of U.S. EPA RBLC database for operations similar to Hexcel’s showed that 

technologies typically used for particulate controls include: good combustion practices, 

baghouse, wet scrubber, or wet ESP.  The RBLC database does not contain any examples of 

carbon fiber facilities installing particulate control devices for RACT, BACT, or LAER.  As 

described above, the wet ESP technology is incompatible with Hexcel’s operations.   

                                                            

23 The 0.005 gr/scf emitted after control is a commonly achievable baghouse standard cited in many BACT findings.  This limit is also 

attributable to the maximum achievable control technology standards for iron and steel foundries, found in 40 CFR 63.7690. 

24 The basic equipment cost of a 2‐stage unit, with a venturi scrubber upstream of a packed‐bed scrubber able to achieve 98% 

removal efficiency was e‐mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC). 
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Hexcel has installed baghouses in compliance with BACT requirements to control the new Fiber 

Lines 13 and 14.  Hexcel is also committed to installing baghouses, in compliance with BACT 

requirements to control permitted, but not yet constructed Fiber Lines 15 and 16.  As 

implementation of the baghouse technology has been shown to be the most effective control of 

filterable PM2.5, no additional particulate control is warranted to meet BACT for Fiber Lines 13, 

14, 15 and 16.   

Low particulate emission rates, in addition to excessive retrofit costs associated with the other 

existing individual Hexcel Fiber Lines make add‐on control device technology cost prohibitive.  

Redesign of the Fiber Lines would also require significant loss in production for Hexcel.  Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of particulate controls for the older lines.  The estimated 

annualized cost effectiveness of installing a baghouse or particulate scrubber on existing Fiber 

Lines (2 ‐7, 8, 10, 11 and 12) is more than $70,000 per ton of particulate reduced, which is 

greater than the proposed $30,000 BACT threshold.  Therefore, existing controls, including good 

combustion practices and use of natural gas as fuel are determined to be PM2.5 BACT for Fiber 

Lines 2‐7, 8, 10, 11 and 12. 

BACT Analysis for SO2 Emissions 

Identify All Control Technologies for SO2 

Hexcel has identified the following control technologies applicable for controlling SO2 emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations: 

1. Use of Natural Gas Only as Fuel, and 
2. Venturi Scrubber 

 

Two carbon fiber manufacture facilities were identified in the search of the RBLC database.  

Attachment C, Table C‐1 presents a summary of controls identified for the carbon fiber 

manufacturing facilities.  As shown in this table, SO2 is not a regulated pollutant for these 

facilities.  Table C‐3 presents the results of searches of the database conducted for similar 

combustion units fired with natural gas for SO2.  These results indicate that SO2 controls are 

rarely implemented for similar types of units. 

Use of Natural Gas Only as Fuel 

SO2 emissions from combustion of natural gas are typically very low and generally lower than 

from combustion of other fuels such as diesel.  Hexcel currently employs natural gas as fuel for 

control of SO2 emissions from combustion sources at the facility. 

Venturi Scrubber 

Venturi scrubbers are generally applied for controlling particulate matter and sulfur dioxide.  

Operation of this unit is described in detail in the PM2.5 BACT section.   
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The BACT analysis estimates scrubber SO2 control efficiency at 98% based on vendor 

information25. Although there is a potential for particulate from Hexcel operations to clog a 

packed bed scrubber, the quote provided by Pollution Control Systems is for a 2‐stage unit with 

a venturi scrubber upstream of a packed bed scrubber, for control of PM2.5, SO2 and NH3 to 98%.   

Eliminate Technically Infeasible Options 

None of the identified technologies are technically infeasible. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of SO2 are the following, with most effective control first and least effective control last. 

1. Venturi Scrubber 
2. Use of Natural Gas Only as Fuel 

 

Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each SO2 control technology under evaluation is applied are presented in Attachment A.  

Supporting emission calculations are provided in Attachment B, Table B‐1. 

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility.  Emissions estimates from the fiber 

lines with Venturi scrubber technology installed are calculated assuming 98% control efficiency. 

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing the Venturi scrubber technology on Fiber Lines 2 

– 7, 8, 10, 11, 12, 13, 14, 15 and 16 were calculated and are summarized in Attachment A for 

each of the Fiber Lines.  Detailed annualized cost calculations are provided in Attachment B, 

Table B‐4. 

Environmental Impact Analysis for Potential Control Technologies  

Additional environmental impact is associated with waste disposal requirements for the 

operation of a Venturi scrubber which creates a need for wastewater treatment.  High energy 

use requirements are also associated with these units, creating increased combustion emissions. 

                                                            

25 The basic equipment cost of a 2‐stage unit, with a venturi scrubber upstream of a packed‐bed scrubber able to achieve 98% 

removal efficiency was e‐mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC). 
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Select BACT for SO2 

The review of U.S. EPA RBLC database for operations similar to Hexcel’s showed that 

technologies typically used for control of SO2 include: combustion of natural gas as a fuel and 

use of scrubber technologies.  The RBLC database does not contain any examples of carbon fiber 

facilities installing SO2 control devices for RACT, BACT, or LAER.  Low SO2 emission rates, in 

addition to excessive retrofit costs associated with the other existing individual Hexcel Fiber 

Lines make add‐on control device technology cost prohibitive.  Redesign of the Fiber Lines 

would also require significant loss in production for Hexcel.  Costs associated with loss of 

production have conservatively not been included in the total costs associated with the 

installation of SO2 controls for the older lines.  The estimated annualized cost effectiveness of 

installing scrubber technology on existing Fiber Lines is more than $115,000 per ton of SO2 

reduced, substantially more than the proposed $30,000 BACT threshold.  Therefore, existing 

controls, including use of natural gas as fuel is determined to be SO2 BACT for all Fiber Lines.  

BACT Analysis for NOx Emissions 

As described previously, Fiber Line operation depends on the oxidation process, completed with 

oxidizer ovens set at specified temperatures to achieve the required oxidation for fiber 

stabilization.  The ovens have the capability to be either electrical or natural gas heated.  Fiber 

lines 2, 3 and 4 have been established with electrically heated ovens, which emit no combustion 

emissions Fiber Lines 5, 6, 7, 8, 10, 11, 12, 13, 14, 15 and 16 have been established with natural 

gas heated ovens.  Natural gas combustion related emissions are minimal, with NOX being the 

primary emission from these sources.  Process emissions generated during the oxidizing process 

within the ovens are not combined with the natural gas combustion emissions in the existing 

configuration of Fiber Lines 5 – 7, but are combined with the combustion emissions in the 

configuration of Fiber Lines 8, 10, 11, 12, 13, 14, 15 and 16.  For this analysis, combined 

emissions from the fiber lines were evaluated. 

Identify All Control Technologies 

Hexcel has identified the following control technologies applicable for controlling NOX emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations: 

1. Good Combustion Practices,  
2. Use of Natural Gas Only as Fuel, 
3. Low‐NOX Burners, 
4. Ultra‐Low‐NOX Burners, 
5. LoTOX 
6. Selective Catalytic Reduction (SCR), and 
7. Selective Non‐Catalytic Reduction (SNCR) 

 

Two carbon fiber manufacture facilities were identified in the search of the RBLC database.  

Attachment C, Table C‐1 presents a summary of controls identified for the carbon fiber 

manufacturing facilities.  These facilities maintained combustion of natural gas as the accepted 
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NOX control.  Table C‐4 presents the results of searches of the database conducted for similar 

combustion units fired with natural gas for NOX.  The list above is a summary of these results. 

Good Combustion Practices 

The search of the U.S. EPA RBLC database identified many operations where NOX emissions are 

controlled by good combustion practices.  Good combustion practices include keeping burners 

maintained and operating within design parameters, thereby keeping NOX emissions to a 

minimum. 

Use of Natural Gas Only as Fuel 

The search of the U.S. EPA RBLC database identified some operations where NOX emissions are 

controlled by firing of natural gas.  NOX emissions may be limited by restricting fuel type to 

natural gas because combustion of other fuels may increase NOX emission rates.  Hexcel 

currently employs natural gas as fuel and good combustion practices for control of NOX 

emissions from many of the combustion sources at the facility. 

Low‐NOX Burners  

Low NOX burners (LNB) are accepted technology for control of NOX from sources similar to the 

oxidation ovens.  Low NOx burner technology implements a staged combustion process utilizing 

lean fuel conditions and a lower temperature environment.  Lean combustion is achieved by 

increasing the air‐to‐fuel ratio such that peak and average temperatures in the combustion zone 

are lowered.  The addition of excess air can also reduce residence times at peak temperatures. 

These conditions reduce thermal NOX formation.  Standard LNB technology can reduce NOX 

emissions as compared with standard burners by 50%26.   

Ultra Low‐NOX Burners  

Ultra LNBs (ULNB) add on to the LNB technology to include a process such as flue gas 

recirculation to further reduce NOX.  Recirculation of cooled flue gas reduces temperature by 

diluting the oxygen content of the combustion air and by causing heat to be diluted in the larger 

quantity of flue gas.  ULNBs provide a stable flame using several different zones, such as a 

primary combustion zone, a zone where fuel is added to chemically reduce NOX, and a zone for 

final combustion with low excess air to limit temperature.  There are many variations on the 

ULNB theme of reducing NOX that can produce more than 80% Destruction Removal Efficiency 

(DRE)27.  NOX emission rates as low as 9 ppmv have been achieved in practice28.   

                                                            

26 Based on assumptions contained in emission factors available through AP‐42 Table 1.4‐1 – Emission Factors for Nitrogen Oxides 

(NOX) and Carbon Monoxide (CO) from Natural Gas Combustion.  Uncontrolled emissions from a small boiler are 100 lb/106 scf while 

controlled Low‐NOX burner emissions from a small boiler are 50 lb/106 scf.  Therefore, Low NOX burners are assumed to control 

emissions by 50%. [1‐50/100 = 50%] 

27 U.S. EPA Technical Bulletin “Nitrogen Oxides (NOX) Why and How are They Controlled”, EPA 456/F‐99‐006R November 1999. 

28 Manufacturer guarantees, including http://rto.american‐environmental.us/Ultra_Low_NOx_Burners_9ppm.html 

(footnote continued) 
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LoTOx SystemTM 

The LoTOx SystemTM is a relatively new NOx control system.  It is a low temperature oxidation 

process which reduces NOx emissions by the addition of ozone at an optimum temperature of 

325 °F.  The ozone oxidizes nitrous oxides to higher oxides of nitrogen such as N2O5.  After 

oxidation, these oxides can be removed using other conventional pollutant control technologies.  

The LoTOx SystemTM must be used in conjunction with an absorption or adsorption process, such 

as scrubbers because the system oxidizes the NOX to N2O5 which is soluble in water or reactive 

with alkaline solids.  Ozone required for the process is produced from oxygen on‐site through a 

conventional industrial ozone generator.29   

SCR 

SCR reduces NOX emissions through a post combustion process involving the injection of a 

reductant (ammonia) into the exhaust gas stream, upstream of a catalyst. The catalyst lowers 

the activation energy for the reaction to occur between NOX in the exhaust and the reductant to 

form nitrogen and water. SCR can be applied as a stand‐alone NOX control or with other 

technologies such as combustion controls.  In practice, SCR systems operate at to achieve NOX 

control efficiencies in the range of 70% to 90%30.   

SNCR 

SNCR controls NOX emissions by injecting ammonia or a urea solution into the post combustion 

zone, reducing NOX to molecular N2 and water.  The reagent can react with a number of flue gas 

components. However, the NOX reduction reaction is favored over other chemical reaction 

processes for a specific temperature range and in the presence of oxygen, therefore, it is 

considered a selective chemical process31. 

The technique requires thorough mixing of reagent into the furnace chamber with at least 0.5 

seconds of residence time at a temperature above 1,600 °F and below 2,100 °F.  Optimally, the 

reagent is injected into the furnace at approximately 1,900 – 1,950 °F which is a good tradeoff 

between the competing reaction of oxidation of ammonia to NOX and maximizing the residence 

time prior to the low temperature limit32. 

SNCR can be applied as a stand‐alone NOX control or with other technologies such as 

combustion controls.  The SNCR system can be designed for seasonal or year‐round operations.  

SNCR can achieve NOX reduction efficiencies of up to 75% in short‐term demonstrations.  In 

                                                            

29 Information on the LoTOx SystemTM obtained from the following website: http://www.linde‐
gas.com/en/products_and_supply/emissions_solutions/lotox/index.html and provided by The Linde Group on March 31, 
2017. 

30 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA/424/B‐02‐001 (http://www.epa.gov/ttn/catc/dir1/c_allchs.pdf); 

January 2002 

31 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA/424/B‐02‐001 (http://www.epa.gov/ttn/catc/dir1/c_allchs.pdf); 

January 2002 

32 SNCR System – Design, Installation and Operating Experience, David L. Wojichowski, De‐NOx Technologies LLC 

(footnote continued) 
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typical field applications, however, it provides 30% to 50% NOX reduction.  Reductions of up to 

65% have been reported for some field applications of SNCR in tandem with combustion control 

equipment such as LNB33.  

The hardware associated with an SNCR installation is relatively simple and readily available.  

Consequently, SNCR applications tend to have low capital costs compared to LNB and SCR.  

Installation of SNCR equipment requires minimum downtime. 

Eliminate Technically Infeasible Options 

LoTOx SystemTM 

The LoTOx SystemTM must be used in conjunction with an absorption or adsorption process, such 

as a scrubber.  Therefore, it is not an ideal NOX control option for Hexcel as these additional 

controls are not currently used at the facility.  In addition, the system operates optimally at a 

temperature of 325 °F.  The temperature of the ovens and other combustion sources are 

variable and typically not at this specified temperature.  The air stream would need to be cooled 

or heated to the optimal temperature of 325 F for proper LoTOx operation.  This would require 
additional operational expense and as well as increased combustion related emissions.   

For these combined reasons, LoTOx technology is considered to be technically infeasible for 

controlling NOX emissions from the Fiber Lines.   

SCR 

In the review of the RBLC database and other control technology resources for ovens, furnaces, 

dryers and burners, as shown in Tables C‐1 through C‐4, application of SCR is found in 

association with devices and processes such as gas turbines, nitric acid plants, and steel mill 

annealing furnaces.  These particular types of operations are not the same as the operations 

found at the Hexcel facility, therefore, it has been shown that this type of control technology 

has not been used in operations similar to Hexcel operations. 

Inherent to Hexcel’s operations in the presence of Silica Oxide (SiO2) at a very small particle size 

(0.3 m) in the gas stream.  Because of the particulate laden stream, installation of a baghouse 

would be required prior to operation of a SCR for the Hexcel stream to minimize catalyst 

plugging or poisoning.  The very small size of the particulate in the Hexcel stream may not be 

captured within the baghouse, and have a high potential to poison or plug the catalyst of the 

SCR.  This would make the SCR ineffective for the fiber line process.   

Because the SCR technology does not control emissions effectively at high temperatures, in 

excess of 1,000 F, as well as at low temperatures, below 700 F, the air stream would need to 

be cooled to a maximum of 450 F for proper baghouse operation and the air stream would be 

                                                            

33 Ibid. 
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reheated to above 700 F for proper SCR operation.  This would require significant operational 
expense and additional combustion related emissions.   

An additional negative aspect associated with the SCR system is additional ammonia emissions.  

Ammonia slip (release of ammonia emissions) increases as the SCR catalyst activity decreases.  

Therefore, an increase in ammonia emissions would be expected with the operation of the SCR.  

As noted in the introduction to this analysis, ammonia is a PM2.5 precursor.   

For these combined reasons, SCR technology is considered to be technically infeasible for 

controlling NOX emissions from the Fiber Lines.   

SNCR 

Though simple in concept, it is challenging in practice to design an SNCR system that is reliable, 

economical, simple to control, and meets other technical, environmental, and regulatory 

criteria.  The review of the RBLC database and other control technology resources for ovens, 

furnaces, dryers and burners shown in Tables C‐1 through C‐4 show that this type of control 

technology has not been used in operations similar to Hexcel operations.    

The SNCR technology does not control emissions effectively at temperatures below 1,600 F.  
Because the Hexcel the air stream will be controlled by baghouse for particulate emissions, it 

would need to be cooled to a maximum of 450 F for proper baghouse operation and the air 
stream would be reheated to above 1,600 F for proper SNCR operation.  This would require 
significant operational expense and additional combustion related emissions.   

Additional ammonia emissions are also associated with the ammonia injection process for the 

SNCR.  Most of the excess reagent used in the process is destroyed through other chemical 

reactions.  However, a small portion remains in the flue gas as ammonia slip34.  Ammonia is 

considered as a precursor to PM2.5 formation.  

For these reasons, the SNCR technology is considered to be technically infeasible for the Hexcel 

Fiber Line process. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of NOX are the following, with most effective control first and least effective control last. 

1. Ultra‐Low‐NOX Burners, 
2. Low‐NOX Burners, 
3. Good Combustion Practices,  
4. Use of Natural Gas Only as Fuel, 

 

                                                            

34 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA/424/B‐02‐001 (http://www.epa.gov/ttn/catc/dir1/c_allchs.pdf); 

January 2002 
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Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each NOX control technology under evaluation is applied are presented in Attachment A.  

Supporting emission calculations are provided in Attachment B, Table B‐1. 

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility.  Emissions associated with 

implementation of the LNB burner technology were calculated assuming 50% control 

efficiency35.  Emissions associated with implementation of the ULNB burner technology were 

calculated assuming 80% control efficiency36. 

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing the LNB burner technologies on Fiber Lines 2 – 

7, 8, 10, 11, and 12 were calculated and are summarized in Attachment A for each of the Fiber 

Lines.  Detailed annualized cost calculations are provided in Attachment B, Tables B‐6 and B‐7. 

Environmental Impact Analysis for Potential Control Technologies  

Additional environmental impact is associated with additional energy requirements and 

potential emissions associated with the firing of LNBs. 

Select BACT for NOx 

The review of U.S. EPA RBLC database for operations similar to Hexcel’s showed that 

technologies typically used for NOX controls include: good combustion practices, use of natural 

gas as a fuel, use of LNBs, and use of LoTOX, SCR or SNCR.  It has been shown that LoTOX, SCR 

and SNCR technologies are technically infeasible for Hexcel’s operations.  Therefore, the 

proposed operation of LNB technology is the best available control for this type of gas stream.  

Hexcel has installed LNBs in compliance with BACT requirements to control the new Fiber Lines 

13 and 14.  Hexcel is also committed to installing LNBs in compliance with BACT requirements to 

control permitted, but not built Fiber Lines 15 and 16.  On May 19, 2015, Hexcel submitted a 

letter to UDAQ regarding “Supplemental Responses – BACT for Oxidation Ovens of Proposed 

New Carbon Fiberlines 15 and 16 Modification of AO DAQE‐AN113860023‐0015 to Add Carbon 

Fiber Lines 15 and 16”.37 This letter provides supplemental information regarding determination 

of BACT for the oxidation ovens for Fiber Lines 15 and 16 as implementation of LNB technology, 

                                                            

35 Based on assumptions contained in emission factors available through AP‐42 Table 1.4‐1 – Emission Factors for Nitrogen Oxides 

(NOX) and Carbon Monoxide (CO) from Natural Gas Combustion.  Uncontrolled emissions from a small boiler are 100 lb/106 scf while 

controlled Low‐NOX burner emissions from a small boiler are 50 lb/106 scf.  Therefore, Low NOX burners are assumed to control 

emissions by 50%. [1‐50/100 = 50%] 

36 U.S. EPA Technical Bulletin “Nitrogen Oxides (NOX) Why and How are They Controlled”, EPA 456/F‐99‐006R November 1999.  

37 Letter to Nando Meli, UDAQ from Bryan Wheeler, Hexcel Corporation May 19, 2015. 
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and is provided as Attachment D.  Cost calculations provided in this letter in 2015 dollars 

determined a cost per ton threshold for installation of ULNB on the Fiber Line 13, 14, 15 or 16 

oxidation ovens at $47,890 per ton of NOX reduced.  This threshold will be higher in 2017 

dollars, in addition to requiring retrofit costs for Fiber Lines 13 and 14.  As implementation of 

the LNB technology has been shown to be the most effective control of NOX at the Hexcel 

facility, no additional NOX control is warranted to meet BACT for Fiber Lines 13, 14, 15 and 16.   

Burners installed for existing units in Fiber Lines 2 through 7, 8, 10, 11, and 12 were installed 

from 1981 through 2011.  The burners on the ovens for these Fiber Lines were installed based 

on Hexcel’s permitted allowable emissions at the time of permitting.  Retrofit of the existing 

burners to incorporate LNB technology would require many expensive operational adjustments 

to the ovens, including, but not limited to: 

 Demolition of existing operations; 

 Redesign of hoods; 

 Ductwork, ID‐fan and stack redesign; 

 Air flow adjustments;  

 Gas line input retrofit; and 

 Installation of pressure regulators. 

A retrofit factor of 1.4 was included in the cost of installing the LNBs based on documentation 

provided in the OAQPS manual, however this does not represent the true additional costs 

associated with retrofitting the older lines to incorporate newer burners.  Because proper 

oxidation is essential to the carbon stabilization process, redesign of the oven burner operations 

would require a complete redesign of the Fiber Line process to achieve permitted production 

levels.  Redesign of the Fiber Lines would create significant loss in production for Hexcel.  Hexcel 

estimates up to 3 weeks of down time per line for Fiber Lines 2 ‐7, 8 and 10, and 2 weeks per 

each of 4 ovens per line of lost time for Fiber Lines 11 and 12 to install LNB technology.  Costs 

associated with loss of production have been included in the total costs associated with the 

installation of LNBs for the older lines.    

For these reasons, this proposed technology is cost prohibitive for controlling NOX emissions 

from Fiber Lines 2 through 7, 8, 10, 11 and 12.  The estimated cost effectiveness of 

implementing this technology on existing Fiber Lines (2 ‐7, 8, 10, 11 and 12) is substantially more 

than the expected cost effectiveness threshold for BACT of $30,000 per ton of NOX reduced.  

The estimated annualized cost to install and operate an add‐on control device for NOX is more 

than $70,000 per ton of NOX reduced per Fiber Line.  Thus, the LNB technology has been 

determined to be cost prohibitive.   

Existing controls, including good combustion practices and use of natural gas as fuel is 

determined to be NOX BACT for Fiber Lines 2‐7, 8, 10, 11, and 12.  NOX control for the newer 

Fiber Lines 13 and 14, and proposed Fiber Lines 15 and 16 will incorporate LNB as established in 

the AOs approved for Hexcel December 2011 and August 2015, respectively.   
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BACT Analysis for VOC Emissions 

Identify All Control Technologies 

Hexcel has identified the following control technologies applicable for controlling VOC emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations: 

1. Good Combustion Practices,  

2. Use of Natural Gas Only as Fuel, 

3. Oxidation Catalyst, 

4. Flares, 

5. Incinerators, and 

6. Regenerative Thermal Oxidizer (RTO) 

Two carbon fiber manufacture facilities were identified in the search of the RBLC database.  

Attachment C, Table C‐1 presents a summary of controls identified for the carbon fiber 

manufacturing facilities.  The only VOC control associated with the identified carbon fiber 

manufacture facilities is a wet scrubber for the control of VOCs from an acrylonitrile delivery 

storage tank.  This type of system does not exist at the Hexcel facility.  Table C‐5 presents the 

results of searches of the database conducted for similar combustion units fired with natural gas 

for VOC.  The list above is a summary of these results.  Each identified control technology is 

discussed further below. 

Good Combustion Practices 

Good combustion practices are the accepted technology for minimizing VOC emissions for many 

sources listed in the U.S. EPA’s RBLC database.  In this practice, VOC emissions are reduced by 

keeping burners maintained properly and operating according to their design. Hexcel has opted 

for this level of control for combustion sources. 

Use of Natural Gas Only as Fuel 

The use of natural gas as fuel limits VOC emissions, as compared to other fuel options, such as 

diesel or coal, because these options generate more VOC emissions per heat output.  VOC 

emissions from combustion of natural gas are lower than emissions from any other readily 

available fuel.  Therefore, Hexcel has opted for this level of control for combustion sources. 

Catalytic Oxidation 

Catalytic air purification is characterized by flameless oxidation of the pollutants contained in 

the exhaust air at temperatures between 200 and 500 °C.  This control technology is typically 

used for abatement for low to medium air volumes.  After the exhaust air has been heated up, 

the pollutants are oxidized by the catalyst to CO2 and H2O.  The process can only be applied to 

certain pollutants and to exhaust air containing no dust.  Certain contaminants will chemically 

react or alloy with common catalysts and cause deactivation.  Control by catalytic oxidation can 

achieve VOC reductions greater than 95% at optimal temperatures and conditions. 

Flares 

Flaring/vapor combustion is a VOC combustion control process in which the VOCs are piped to a 

remote, usually elevated, location and burned in an open flame in the open air using a specially 
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designed burner tip, auxiliary fuel, and steam or air to promote mixing for nearly complete 

destruction.  VOC destruction efficiency depends on an adequate flame temperature, sufficient 

residence time in the combustion zone, and turbulent mixing.  A properly operated flare can 

achieve a destruction efficiency of 98% or greater.  The waste gas stream must have a heating 

value greater than 300 Btu/scf.  If this minimum is not met, auxiliary fuel must be introduced to 

achieve sufficient combustion. 

Flares can be used to control almost any high concentration VOC stream, and can handle 

fluctuations in VOC concentration, flow rate, heating value, and inert content.  Flaring is 

appropriate for continuous, batch, and variable flow vent stream applications38. 

Incinerators 

Incineration destroys organic emissions by oxidizing them to carbon dioxide and water vapor.  

Incineration is the most universally applicable control method for organics.  Given the proper 

conditions, any organic compound will oxidize.  Oxidation proceeds more rapidly at higher 

temperatures and a higher organic pollutant content. 

The heart of an incinerator system is a combustion chamber in which the VOC‐containing waste 

stream is burned.  Since the inlet waste gas stream temperature is generally much lower than 

that required for combustion, energy must be supplied to the incinerator to raise the waste gas 

temperature.  The energy released by the combustion of the VOCs in the waste gas stream is 

rarely sufficient to raise its own temperature to the desired levels, so that auxiliary fuel (e.g., 

natural gas) must be added. 

The reactor temperature is determined by the required level of VOC control of the waste gas 

that must be achieved within the time that it spends in the thermal combustion chamber.  The 

shorter the residence time, the higher the reactor temperature must be.  Once the unit is 

designed and built, the residence time is not easily changed, so that the required reaction 

temperature becomes a function of the particular gaseous species and the desired level of 

control39.  

Regenerative Thermal Oxidizer 

A RTO destroys HAPs, VOCs and odorous emissions that are often discharged from industrial or 

manufacturing processes. Emission destruction is achieved through the process of high 

temperature thermal oxidation, using the proper mix of temperature, residence time, 

turbulence and oxygen to convert pollutants into carbon dioxide and water vapor. RTOs 

repurpose the thermal energy generated during operation to reduce operating costs and energy 

consumption of the system itself. 

                                                            

38 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452‐02‐001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 3 VOC Controls, Section 3.2 VOC Destruction Controls, Chapter 1 Flares, p. 1‐5. 

39 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452‐02‐001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 3 VOC Controls, Section 3.2 VOC Destruction Controls, Chapter 2 Incinerators, p. 2‐6. 
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VOC and HAP‐laden process gas is either pushed or pulled into the inlet manifold of the oxidizer 

via a system fan. Flow control directs this gas into energy recovery chambers where it is 

preheated. The process gas and contaminants are progressively heated in ceramic media beds 

as they move toward the combustion chamber. 

Once oxidized in the combustion chamber, the hot purified air releases thermal energy as it 

passes through the media bed in the outlet flow direction. The outlet bed is heated and the gas 

is cooled so that the outlet gas temperature is only slightly higher than the process inlet 

temperature. Poppet valves alternate the airflow direction into the media beds to maximize 

energy recovery within the oxidizer. The high‐energy recovery within these oxidizers reduces the 

auxiliary fuel requirement and saves operating cost. RTOs can achieve high destruction 

efficiency and self‐sustaining operation with no auxiliary fuel usage at low concentrations. 

Emissions associated with implementation of the RTO technology were calculated assuming 98% 

control efficiency40. 

Eliminate Technically Infeasible Options 

Catalytic Oxidation 

The catalytic oxidation process can only be applied to certain pollutants and to exhaust air 

containing no dust in a small temperature range. Certain contaminants will chemically react or 

alloy with common catalysts and cause deactivation.  Hexcel has had issues with the silica dust 

associated with the Fiber Lines and catalysts in the past. 

Additional negative aspects may include the products of combustion, which may increase the 

emissions of some pollutants.  Specifically, sulfur containing compounds will be converted to 

their oxides, and halogen containing compounds will be converted to acids.   

For these reasons, catalytic oxidation is considered to be technically infeasible for the Hexcel 

Fiber Line process. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of VOC are the following, with most effective control first and least effective control last. 

1. Regenerative Thermal Oxidizer 
2. Incinerators 
3. Flares 
4. Use of Natural Gas Only as Fuel 
5. Good Combustion Practices  

 

                                                            

40 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452‐02‐001, Daniel C. Mussatti & William M. Vatavuk, January 

2002. Section 3 VOC Controls, Section 3.2 VOC Destruction Controls, Chapter 2 Incinerators, p. 2‐7. 
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Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each VOC control technology under evaluation is applied are presented in Attachment A.  

Supporting emission calculations are provided in Attachment B, Table B‐1. 

Because the existing operations of the Fiber Lines include good combustion practices, natural 

gas as fuel, flaring and incineration, the estimated emissions associated with these controls are 

equal to existing emissions from the facility.   

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing the RTO on Fiber Lines 2 – 7, 8, 10, 11 and 12 

were calculated and are summarized in Attachment A for each of the Fiber Lines.  Supporting 

cost calculations are provided in Attachment B, Table B‐8. 

Environmental Impact Analysis for Potential Control Technologies  

Additional environmental impact is associated with additional energy requirements and 

potential emissions associated with the firing of the RTO. 

Select BACT for VOC 

Based on the review of U.S. EPA RBLC database for operations somewhat similar to Hexcel’s, 

control technologies typically used for VOC controls include: good combustion practices, use of 

natural gas as a fuel, and use of thermal oxidizer technologies.  The proposed operation of a 

RTO, following a high temperature furnace is clearly the best available control for this type of 

gas stream and has been installed for use with Fiber Lines 13 and 14, and has been planned for 

installation for the proposed Fiber Lines 15 and 16.   

However, the estimated cost effectiveness of implementing this technology on existing Fiber 

Lines (2 ‐7, 8, 10, 11 and 12) is more than is the expected cost effectiveness threshold for BACT 

of $30,000 per ton of VOC reduced.  The estimated annualized cost to install and operate an 

add‐on control device for VOC is more than $75,000 per ton of VOC reduced.  In addition, 

redesign of the Fiber Lines would require significant loss in production for Hexcel.  Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of VOC controls for the older lines.  Thus, installation of the RTO 

technology on the older lines has been shown to be cost prohibitive.  Therefore, existing 

controls, including good combustion practices, use of natural gas as fuel, incineration and flaring 

technology are determined to be VOC BACT for Fiber Lines 2‐7, 8, 10, 11 and 12. 

BACT Analysis for Ammonia Emissions 

The stabilization process occurring in the oxidation ovens produce NH3 emissions.  Exhaust gases 

containing oxidation process emissions from the ovens are captured in hoods at either ends of 

each oven or within the oven structure.  
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Identify All Control Technologies 

Hexcel has identified the following control technologies applicable for controlling NH3 emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations: 

1. Good operating practices,  
2. Leak Detection and Repair Program (LDAR), and  
3. Wet scrubber 

 

Two carbon fiber manufacture facilities were identified in the search of the RBLC database.  

Attachment C, Table C‐1 presents a summary of controls identified for the carbon fiber 

manufacturing facilities.  The facility did not install NH3 control equipment.  Table C‐6 contains 

the results of additional searches for NH3 controls in the database, for similar combustion units 

fired with natural gas.  The only sources identified with NH3 BACT requirements were associated 

with the operation of a SCR, or a combustion turbine.  No specific control devices for NH3 were 

identified. 

Ammonia emissions can be controlled by various control technologies including both add‐on 

control devices and pollution prevention techniques.  The wet packed tower scrubber can 

control ammonia emissions with control efficiencies up to 99%.  Condensers can remove 

ammonia by converting gas to a liquid, with the condensate being returned to the process for 

reuse.  Ammonia recycle, where ammonia is collected from the exhaust gas stream and 

subsequently returned to the process, is a common pollution prevention method.  This process 

is most often used in the manufacture of fertilizers where quantities of ammonia are abundant 

and subsequently render the method feasible. Each identified control technology is discussed 

further below. 

Good Operating Practices 

Good operating practices limit ammonia emissions by ensuring that fugitive emissions are 

minimized.  U.S. EPA acknowledged in the OAQPS manual, that, where the cost of add‐on 

controls is not warranted, ammonia emissions may be limited by applying good management 

practices41. 

LDAR 

Leak Detection and Repair Programs (LDAR) are used in operations where liquid ammonia is 

contained in pipes.  The program entails routine monitoring for leaks around piping connections 

and pumps using a handheld analyzer. 

Wet Scrubber 

The most common add‐on control device used to control ammonia emissions is the wet 

scrubber which employs the method of absorption. Through absorption, gaseous material is 

collected through direct contact with a scrubbing liquid, which is usually water. The success of 

                                                            

41OAQPS Control Technology Center, Control and Pollution Prevention Options for Ammonia Emissions, EPA 456/R‐95‐002, Jennifer 

Phillips, April 1995. p. 2. 
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the scrubber is dependent on the solubility of a gas in the scrubbing liquor. Since ammonia is 

highly soluble in water, the wet scrubber is effective in controlling ammonia emissions. Control 

efficiencies up to 99% have been demonstrated in actual applications. 

Venturi scrubbers are generally applied for controlling particulate matter and SO2.  However, 

with the incorporation of a packed bed scrubber, NH3 may be efficiently controlled as well.  

Operation of this unit is described in detail in the PM2.5 BACT section.   

The BACT analysis estimates scrubber/packed bed NH3 control efficiency at 98% based on 

vendor information42. Although there is a potential for particulate from Hexcel operations to 

clog a packed bed scrubber, the quote provided by Pollution Control Systems is for a 2‐stage 

unit with a venturi scrubber upstream of a packed bed scrubber, for control of PM2.5, SO2 and 

NH3 to 98%.   

Disadvantages associated with the use of wet scrubbers include a possible water disposal 

problem, possibility of high pressure drop and horsepower requirements, and corrosion of the 

unit. The high pressure drop through these systems results in high energy use, and the relatively 

short gas‐liquid contact time restricts their application to highly soluble gases.  

Eliminate Technically Infeasible Options 

Leak Detection and Repair Program 

The LDAR programs that are cited in the RBLC are associated with processes involving 
concentrated, aqueous ammonia containment where ammonia is emitted from fugitive 
components, not a stack.  The ammonia associated with the Hexcel process is primarily emitted 
at the stack, is gaseous and dilute, and formed as a by‐product of either the combustion process 
or the open surface treatment operations.  A LDAR program would not be an effective control 
for either of these types of operations, and is not considered further. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of VOC are the following, with most effective control first and least effective control last. 

1. Wet scrubber 
2. Good operating practices,  

 

                                                            

42 The basic equipment cost of a 2‐stage unit, with a venturi scrubber upstream of a packed‐bed scrubber able to achieve 98% 

removal efficiency was e‐mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC). 
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Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Attachment A presents for each Fiber Line the emissions associated with the existing process 

operation, and the emissions once each NH3 control technology under evaluation is applied.  The 

supporting detailed emission calculations are provided in Attachment B, Table B‐1. 

Because the existing operations of the Fiber Lines includes good operational practices as part of 

the existing process, no further evaluation of emissions associated with these controls were 

evaluated beyond calculation of existing emissions from the facility.  Emissions associated with 

implementation of a wet scrubber/packed bed technology were calculated assuming 98% based 

on vendor information43. 

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing a wet scrubber/packed bed on all Fiber Lines 

were calculated and are summarized in Attachment A for each of the Fiber Lines.  Supporting 

cost calculations are provided in Attachment B, Table B‐5. 

Environmental Impact Analysis for Potential Control Technologies  

Additional environmental impact associated with the use of wet scrubber/packed beds include 

water disposal requirements and potential packed bed replacement resulting in solid waste 

disposal.  The high pressure drop through these systems results in high energy use, resulting in 

additional combustion emissions. 

Select BACT for Ammonia 

Based on the review of U.S. EPA RBLC database and other sources for operations somewhat 

similar to Hexcel’s, other control technologies typically used for ammonia controls include: good 

operating practices, leak detection and repair programs, and use of wet scrubber technologies.  

Use of an LDAR program for ammonia at Hexcel has been shown to be technically inapplicable.   

Installation of wet scrubber/packed bed technology would require redesign of the Fiber Lines.  

Redesign of the Fiber Lines would require significant loss in production for Hexcel.  Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of NH3 controls for the older lines.  The estimated cost 

effectiveness of implementing a wet scrubber technology on all Fiber Lines is more than is the 

expected cost effectiveness threshold for BACT of $30,000 per ton of NH3 reduced.  The 

estimated annualized cost to install and operate an add‐on control device for ammonia is more 

than $55,000 per ton of NH3 reduced.  In addition, redesign of the Fiber Lines would require 

significant loss in production for Hexcel, which has, conservatively, not been included in the 

                                                            

43 The basic equipment cost of a 2‐stage unit, with a venturi scrubber upstream of a packed‐bed scrubber able to achieve 98% 

removal efficiency was e‐mailed on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, LLC). 
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total costs associated with the installation of NH3 controls for the Fiber Lines.  Therefore, the 

wet scrubber/packed bed technology has been determined to be cost prohibitive.   

Existing controls, including good operating practices is determined to be ammonia BACT for all 

Fiber Lines. The RBLC database indicates that good management practices is a common control 

technology used in conjunction with similar types of processes.  Thus, the RBLC search results 

support Hexcel’s BACT determination. 

BACT Analysis for Miscellaneous Operations Associated with the Fiber 

Lines 

Hexcel’s primary Fiber Line manufacturing operations require operation of associated 

operations which include: pilot plant operations, matrix operations, comfort heating and 

emergency generation equipment.  The pilot plant is a research facility which is essentially a 

small Fiber Line.  Matrix or Pre‐Preg operations involve the finishing process of application of 

resins to the carbon fiber.  Emissions associated with these operations primarily include 

ammonia, xylene, and combustion emissions from operation of the pilot plant, the matrix 

incinerators, the HVAC system and emergency generators.   

The discussions provided for the Fiber Line operations also apply to the Pilot operations, as well 

as the Matrix incinerator operations, except for the inclusion of ammonia and VOC emissions 

from the Matrix process.   

Annualized costs associated with implementing proposed control technologies on the Pilot and 

Matrix operations were calculated and are summarized in Attachment A for each of the Pilot 

and Matrix operations.  Supporting cost calculations are provided in Attachment B. 

Over the last few years Hexcel has updated the control technology associated with the Matrix, 

Tower 1 and Tower 3 incinerators.  These upgrades included installation of a more efficient 

incinerator for Tower 1 and an RTO for Tower 3 in place of the previously existing incinerators, 

reducing incinerator and combustion related emissions.  Hexcel is in the planning stages for 

replacing the Tower 4 incinerator as well. 

BACT for the Pilot and Matrix operations is determined to be maintenance of Good Operation 

and Combustion Practices and operation of all incinerators and burners with natural gas fuel, 

consistent with the Fiber Line BACT determinations.  Hexcel will continue to evaluate the 

functionality of existing control technologies on the Matrix operations and upgrade as 

appropriate. 

BACT for the HVAC system is determined to be maintenance of Good Operation and Combustion 

Practices and operation of all burners with natural gas fuel.   

BACT for the emergency generators will be the use of engines in compliance with NSPS Subparts 

IIII and JJJJ and NESHAP ZZZZ, a restriction on the number of hours the generators are allowed to 

operate annually, and use of low sulfur diesel fuel, propane or natural gas.  These types of 
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controls have been clearly established as BACT for these types of sources.  There is no 

precedence established for implementing add‐on controls such as baghouse, SCR, scrubber 

technology, or thermal oxidation technology on a small diesel engine that is used for emergency 

purposes.  No further evaluation of these controls has been conducted. 

A summary of emission rates associated with the HVAC and diesel generator sources is provided 

in Attachment A. 
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Startup/Shutdown Emissions Controls for BACT Listed Equipment 

On April 30, 2014 Hexcel submitted a response to a request from UDAQ for additional 

information related to the PM2.5 SIP RACT Request.  In this request, Hexcel was asked to provide 

recommendations for startup and shutdown controls for the RACT listed equipment at the 

facility.  In the response to the request, Hexcel provided a detailed evaluation of the start‐

up/shutdown emission controls for Hexcel’s processes including Fiber Lines 2, 3, 4, 5‐7, 8, 10, 11, 

12, 13, and 14 and Matrix (pre‐preg) operations which manufacture solvated resins and perform 

solvated resin impregnation.  This analysis provided a description of the available controls, best 

operational practices, and Hexcel’s procedures including those above and beyond the AO 

requirements to eliminate or prevent emissions during startup/shutdown.   

Hexcel’s standard operating procedure is to not start processing product until desired operating 

conditions have been achieved.  Therefore, the startup sequence begins and runs to completion 

prior to the input or passing of PAN or pre‐preg through the system.  Similarly, shutdown of the 

system is conducted at a time which no product is running through the fiber lines or pre‐preg 

processes.  Therefore, during start‐up and shutdown of the carbon fiber lines, process related 

emissions are not expected; only natural gas combustion related emissions are expected.  These 

emissions have already been accounted as part of Hexcel’s normal emissions and are permitted 

as a part of facility‐wide natural gas consumption limits.  Hexcel currently accounts for emissions 

during startup/shutdown of equipment and reports them to UDAQ in its annual emissions 

inventory.   

Hexcel will refer to the April 30, 2014 letter submitted to UDAQ for the detailed description of 

startup/shutdown operations and best practices associated with the Hexcel West Valley City 

Facility.44  These identified operations satisfy startup/shutdown BACT conditions for the facility 

and apply to Fiber Lines 15 and 16 as well.  A copy of this letter is provided in Attachment E for 

reference. 

   

                                                            

44 Letter to Ms. Camron Harry, UDAQ from Shannon Storrud, Hexcel Corporation, dated April 30, 2014, RE: PM2.5 
SIP RACT – Responses to Request for Additional Information. 
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Recommended Emission Limits and Monitoring Requirements 

Hexcel currently operates under Approval Order DAQE‐AN113860028‐16.  Within this AO, 

Hexcel is bound to existing emission limits and monitoring requirements.  A summary of the AO 

requirements is provided in Attachment F.   

All Hexcel sources are listed in the Special Provision Section, Section II.A of the AO.  This section 

details source type, manufacturer and rating where available for each Hexcel emission source.  

All sources have been discussed and evaluated in the previous BACT sections.  PM2.5 BACT 

determinations have been made for each of the facility sources. 

Emission limits and monitoring requirements for the facility as a whole, as well as for each 

identified source are listed in the Special Provision Section, Section II.B of the AO.  All 

requirements have been established to ensure the Hexcel facility meets all applicable state and 

federal standards and requirements.  In permitting this facility, BACT determinations have been 

made for the most recently permitted Fiber Lines (Fiber Lines 13, 14, 15 and 16).   

In the previous sections of this BACT Analysis, it has been shown that no additional controls are 

required for this facility to meet the requirements of a PM2.5 BACT determination.  Therefore, 

the emission limits and monitoring requirements established for the facility in its AO are 

sufficient to meet PM2.5 BACT/ BACM requirements. 

Hexcel’s Efforts Above and Beyond ‐ ISO 14001 Environmental Management 

System Procedures 

Hexcel has implemented and maintains a rigorous system of training, inspections and reporting 

at the Facility as a part of ISO 14001 procedures that ensures compliance with the all applicable 

emission standards and limits.    

Hexcel environmental staff ensure that all employees are properly trained to do the required 

monitoring to maintain compliance with the facility AO and other environmental requirements.  

The staff environmental engineer requires that at least one employee conduct daily inspections 

of all operations.  During these inspections, the employee observes any opacity events, as well 

as other non‐conforming environmental conditions, and reports them.   

An Emission Control Record (ECR) system is maintained to complement the inspection 

procedures.  The ECR system helps Hexcel to efficiently identify and respond to any deviations 

or excess emissions events.  A thorough investigation is conducted for each identified concern 

or nonconformance to determine its viability or any impacts.  Appropriate actions will be 

identified, taken, and documented on the ECR form to mitigate all concerns or impacts resulting 

from each nonconformance.  The ECR itself is not an excess emission event.  The ECR is simply 

an internal procedure to track all deviations.  Once an ECR is initiated, the Environmental 

Engineer determines whether to notify UDAQ with an Unavoidable Breakdown report or not.  

Emission standards and limits, which are tracked at the Facility, are part of the ECR.  The ECR 

system essentially is a Nonconformance and Corrective/Preventative Action Plan that is part of 

Hexcel’s overall Environmental Management System Procedure.   
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BACT Implementation Calendar 

As a result of this PM2.5 BACT analysis, the Hexcel facility is not required to install additional 

controls or implement additional monitoring requirements on any existing or permitted facility 

sources.  Therefore, there is no timeline required for implementation of specific BACT 

requirements.   

Hexcel is committed to meeting all monitoring and reporting requirements established in its AO, 

and will continue to do so within the required schedule. 
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Attachment A  

PM2.5 BACT Summaries 



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas

Good 

Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner
Existing 

Incineration/ Flares
Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx 

Burner with Flue 

Gas 

Recirculation

Thermal 

Oxidization

BACT option 5

Selective 

Catalytic 

Reduction

BACT option 6

Selective Non‐

Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(ton/yr)
0.37 0.06 0.09 1.22 0.00

BACT option 1 0.37 0.06 0.09 1.22 NA1

BACT option 2 0.004 0.001 0.09 1.22 NA1

BACT option 3 0.01 0.046 1.22 NA1

BACT option 4 NA1 0.018 0.02

BACT option 5 NA1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 373,961$             $149,312.8 NA2 NA2 NA1

Emission Reduction (tons) 0.37 0.05568

Cost Effectiveness ($/ton) 1,022,062$          2,681,695$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 147,063$             $223,421.7 NA2 NA1

Emission Reduction (tons) 0.36 0.046

Cost Effectiveness ($/ton) 406,035$             4,906,671$        

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $228,442.9 $650,728

Emission Reduction (tons) 0.073 1.20

Cost Effectiveness ($/ton) 3,135,590$         543,222$                 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Table A‐1: PM2.5 BACT Summary ‐ Fiber Line 2

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 2

BACT Option Analysis



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐

Catalytic Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
4.38 1.67 14.06 3.42 3.82

BACT option 1 4.38 1.67 14.06 3.42 3.82

BACT option 2 0.04 0.03 14.06 3.42 NA
1

BACT option 3 0.09 8.82 3.42 0.076

BACT option 4 NA
1 5.83 0.07

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 579,739$             $191,928.5 NA2
NA

2
NA

1

Emission Reduction (tons) 4.34 1.64

Cost Effectiveness ($/ton) 133,581$             117,248$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 327,798$             $607,849.2 NA2 $191,928.5

Emission Reduction (tons) 4.30 5.13 3.35

Cost Effectiveness ($/ton) 76,301$               118,432$                       57,208$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $612,134.4 $1,711,998

Emission Reduction (tons) 8.21 3.35

Cost Effectiveness ($/ton) 74,542$                         510,641$                

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 3

Table A‐2: PM2.5 BACT Summary ‐ Fiber Line 3

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
3.81 1.03 8.90 3.13 3.17

BACT option 1 3.81 1.03 8.90 3.13 3.17

BACT option 2 0.04 0.021 8.90 3.13 NA
1

BACT option 3 0.08 5.64 3.13 0.063

BACT option 4 NA
1 3.80 0.06

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 606,492$             $190,670.1 NA2
NA

2
NA

1

Emission Reduction (tons) 3.77 1.01

Cost Effectiveness ($/ton) 160,866$             188,158$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 356,423$             $503,713.2 NA2 $190,670.1

Emission Reduction (tons) 3.73 3.18 3.11

Cost Effectiveness ($/ton) 95,502$               158,538$                         61,323$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $509,615.9 $1,531,056

Emission Reduction (tons) 5.08 3.07

Cost Effectiveness ($/ton) 100,247$                         498,528$                

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Controlled Emissions Table (tpy):

Table A‐3: PM2.5 BACT Summary ‐ Fiber Line 4

Option 2 Cost/Benefit Analysis Summary

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

West Valley City, UTSite Location:
Hexcel Corporation Salt Lake City 

Operations 
Site Name:

Component ID: Quick Component Description: Fiber Line 4

BACT Option Analysis



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
2.18 1.04 9.10 2.54 1.35

BACT option 1 2.18 1.04 9.10 2.54 1.35

BACT option 2 0.02 0.021 9.10 2.54 NA
1

BACT option 3 0.04 4.55 2.54 0.027

BACT option 4 NA
1 1.82 0.05

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 714,778$             $244,784.0 NA2
NA

2
NA

1

Emission Reduction (tons) 2.16 1.02

Cost Effectiveness ($/ton) 330,488$             240,158$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 445,862$             $827,188.4 NA2 $244,784.0

Emission Reduction (tons) 2.14 4.55 1.33

Cost Effectiveness ($/ton) 208,254$             181,899$                        184,367$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $878,329.4 $1,846,550

Emission Reduction (tons) 7.28 2.49

Cost Effectiveness ($/ton) 120,715$                        741,310$                

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 5

Table A‐4: PM2.5 BACT Summary ‐ Fiber Line 5

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐

Catalytic Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
2.18 1.07 9.37 4.14 3.67

BACT option 1 2.18 1.07 9.37 4.14 3.67

BACT option 2 0.02 0.021 9.37 4.14 NA
1

BACT option 3 0.04 4.69 4.14 0.073

BACT option 4 NA
1 1.87 0.08

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 652,171$             $221,438.3 NA2
NA

2
NA

1

Emission Reduction (tons) 2.16 1.05

Cost Effectiveness ($/ton) 301,727$             210,806$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 392,022$             $1,272,021.1 NA2 $221,438.3

Emission Reduction (tons) 2.14 4.69 3.59

Cost Effectiveness ($/ton) 183,220$             271,427$                       61,649$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $1,322,453.3 $2,661,868

Emission Reduction (tons) 7.50 4.05

Cost Effectiveness ($/ton) 176,368$                       656,580$                

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 6

Table A‐5: PM2.5 BACT Summary ‐ Fiber Line 6

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx 

Burner with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐

Catalytic Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
2.79 1.68 14.71 8.18 2.12

BACT option 1 2.79 1.68 14.71 8.18 2.12

BACT option 2 0.03 0.03 14.71 8.18 NA
1

BACT option 3 0.06 7.35 8.18 0.042

BACT option 4 NA
1 2.94 0.16

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 734,858$             $250,366.8 ‐$                              ‐$                          NA1

Emission Reduction (tons) 2.76 1.65

Cost Effectiveness ($/ton) 266,180$             151,887$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 495,772$             $1,641,586.8 ‐$                          $250,366.8

Emission Reduction (tons) 2.73 7.35 2.07

Cost Effectiveness ($/ton) 181,411$             223,221$                     120,775$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $1,691,481.0 $3,565,071

Emission Reduction (tons) 11.77 8.01

Cost Effectiveness ($/ton) 143,754$                     444,832$                

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 7

Table A‐6: PM2.5 BACT Summary ‐ Fiber Line 7

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3
Venturi 

Scrubber
Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx 

Burner with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐

Catalytic Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
8.80 3.52 8.89 21.83 9.88

BACT option 1 8.80 3.52 8.89 21.83 9.88

BACT option 2 0.09 0.07 8.89 21.83 NA1

BACT option 3 0.18 4.44 21.83 0.198

BACT option 4 NA1 1.78 0.44

BACT option 5 NA1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 1,169,762$          $1,084,979.8 NA2 NA2 NA1

Emission Reduction (tons) 8.71 3.45

Cost Effectiveness ($/ton) 134,229$             314,790$                   

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 842,880$             $1,381,159.4 NA2 $1,084,979.8

Emission Reduction (tons) 8.63 4.44 9.68

Cost Effectiveness ($/ton) 97,707$               310,724$                      112,044$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $1,431,870.8 $3,531,663

Emission Reduction (tons) 7.11 21.39

Cost Effectiveness ($/ton) 201,333$                      165,077$                

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 8

Table A‐7: PM2.5 BACT Summary ‐ Fiber Line 8

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐

Catalytic Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
8.80 3.52 8.89 21.83 9.88

BACT option 1 8.80 3.52 8.89 21.83 9.88

BACT option 2 0.09 0.07 8.89 21.83 NA
1

BACT option 3 0.18 4.44 21.83 0.198

BACT option 4 NA
1 1.78 0.44

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 1,169,762$          $1,084,979.8 NA2
NA

2
NA

1

Emission Reduction (tons) 8.71 3.45

Cost Effectiveness ($/ton) 134,229$             314,790$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 842,880$             $2,611,024.4 NA2 $1,084,979.8

Emission Reduction (tons) 8.63 4.44 9.68

Cost Effectiveness ($/ton) 97,707$               587,410$                      112,044$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $2,661,735.8 $5,991,393

Emission Reduction (tons) 7.11 21.39

Cost Effectiveness ($/ton) 374,262$                      280,049$                

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 10

Table A‐8: PM2.5 BACT Summary ‐ Fiber Line 10

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
10.82 4.32 10.93 31.66 12.14

BACT option 1 10.82 4.32 10.93 31.66 12.14

BACT option 2 0.11 0.09 10.93 31.66 NA
1

BACT option 3 0.22 5.46 31.66 0.243

BACT option 4 NA
1 2.19 0.63

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 1,053,100$          $942,301.9 NA2
NA

2
NA

1

Emission Reduction (tons) 10.71 4.24

Cost Effectiveness ($/ton) 98,332$               222,467$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 743,552$             $2,056,173.7 NA2 $942,301.9

Emission Reduction (tons) 10.60 5.46 11.90

Cost Effectiveness ($/ton) 70,137$               376,415$                          79,183$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $2,106,730.8 $2,446,441

Emission Reduction (tons) 8.74 31.03

Cost Effectiveness ($/ton) 241,044$                          78,841$                  

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 11

Table A‐9: PM2.5 BACT Summary ‐ Fiber Line 11

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐

Catalytic Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
10.82 4.32 10.93 31.66 12.14

BACT option 1 10.82 4.32 10.93 31.66 12.14

BACT option 2 0.11 0.09 10.93 31.66 NA
1

BACT option 3 0.22 5.46 31.66 0.243

BACT option 4 NA
1 2.19 0.63

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 1,053,100$          $942,301.9 NA2
NA

2
NA

1

Emission Reduction (tons) 10.71 4.24

Cost Effectiveness ($/ton) 98,332$               222,467$                  

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 743,552$             $2,056,173.7 NA2 $942,301.9

Emission Reduction (tons) 10.60 5.46 11.90

Cost Effectiveness ($/ton) 70,137$               376,415$                      79,183$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $2,106,730.8 $2,446,441

Emission Reduction (tons) 8.74 31.03

Cost Effectiveness ($/ton) 241,044$                      78,841$                  

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 12

Table A‐10: PM2.5 BACT Summary ‐ Fiber Line 12

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3
Venturi 

Scrubber
Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
6.04 0.76 18.48 4.10 2.12

BACT option 1 6.04 0.76 18.48 4.10 2.12

BACT option 2 NA2 0.02 18.48 4.10 NA1

BACT option 3 NA2
NA

3
NA

2 0.042

BACT option 4 NA1 NA2 NA2

BACT option 5 NA1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 $1,343,133.2 NA3 NA3 NA1

Emission Reduction (tons) 0.74

Cost Effectiveness ($/ton) 1,806,546$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 NA3 NA3 $1,343,133.2

Emission Reduction (tons) 2.07

Cost Effectiveness ($/ton) 649,585$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 NA2 NA2

Emission Reduction (tons)

Cost Effectiveness ($/ton)

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Not applicable ‐ maximum control already applied

3 ‐ Existing conditions

Option 2 Cost/Benefit Analysis Summary

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Table A‐11: PM2.5 BACT Summary ‐ Fiber Line 13

Site Name: West Valley City, UT

Component ID: Quick Component Description: Fiber Line 13

Hexcel Corporation Salt Lake City Operations 



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3
Venturi 

Scrubber
Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
6.04 0.76 18.48 4.10 2.12

BACT option 1 6.04 0.76 18.48 4.10 2.12

BACT option 2 6.04 0.02 18.48 4.10 NA1

BACT option 3 NA2
NA

3 4.10 0.042

BACT option 4 NA1 NA2 4.10

BACT option 5 NA1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 $1,484,529.7 NA3 NA3 NA1

Emission Reduction (tons) 0.74

Cost Effectiveness ($/ton) 1,996,727$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 NA3 NA3 $1,484,529.7

Emission Reduction (tons) 2.07

Cost Effectiveness ($/ton) 717,970$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 NA2 NA2

Emission Reduction (tons)

Cost Effectiveness ($/ton)

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Not applicable ‐ maximum control already applied

3 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 14

Table A‐12: PM2.5 BACT Summary ‐ Fiber Line 14

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3
Venturi 

Scrubber
Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
6.56 0.82 20.05 4.44 2.30

BACT option 1 6.56 0.82 20.05 4.44 2.30

BACT option 2 6.56 0.02 20.05 4.44 NA1

BACT option 3 NA2
NA

3 4.44 0.046

BACT option 4 NA1 NA2 4.44

BACT option 5 NA1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 $2,180,930.4 NA3 NA3 NA1

Emission Reduction (tons) 0.81

Cost Effectiveness ($/ton) 2,703,776$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 NA3 NA3 $2,180,930.4

Emission Reduction (tons) 2.24

Cost Effectiveness ($/ton) 972,205$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 NA2 NA2

Emission Reduction (tons)

Cost Effectiveness ($/ton)

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Not applicable ‐ maximum control already applied

3 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 15

Table A‐13: PM2.5 BACT Summary ‐ Fiber Line 15

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas

Good 

Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner
Existing 

Incineration/ Flares
Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx 

Burner with Flue 

Gas 

Recirculation

Thermal 

Oxidization

BACT option 5

Selective 

Catalytic 

Reduction

BACT option 6

Selective Non‐

Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
6.56 0.82 20.05 4.44 2.30

BACT option 1 6.56 0.82 20.05 4.44 2.30

BACT option 2 6.56 0.02 20.05 4.44 NA1

BACT option 3 NA2 NA3 4.44 0.046

BACT option 4 NA1 NA2 4.44

BACT option 5 NA1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 $2,180,930.4 NA3 NA3 NA1

Emission Reduction (tons) 0.81

Cost Effectiveness ($/ton) 2,703,776$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA2 NA3 NA3 $2,180,930.4

Emission Reduction (tons) 2.24

Cost Effectiveness ($/ton) 972,205$             

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 NA2 NA2

Emission Reduction (tons)

Cost Effectiveness ($/ton)

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Not applicable ‐ maximum control already applied

3 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Fiber Line 16

Table A‐14: PM2.5 BACT Summary ‐ Fiber Line 16

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

Good Operating 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

Leak Detection 

and Repair 

Program

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

Venturi Scrubber

BACT option 4 Wet ESP

Ultra Low NOx Burner 

with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐Catalytic 

Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.01 0.0051 0.035 0.04 0.03

BACT option 1 0.01 0.0051 0.035 0.04 0.03

BACT option 2 0.00 0.0001 0.035 0.04 NA
1

BACT option 3 0.0002 0.018 0.04 0.001

BACT option 4 NA
1 0.0071 0.001

BACT option 5 NA
1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 543,937$               $170,213.4 NA2
NA

2
NA

1

Emission Reduction (tons) 0.01 0.00

Cost Effectiveness ($/ton) 55,269,821$         34,346,313$              

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 304,135$               $19,721.7 NA2 $170,213.4

Emission Reduction (tons) 0.01 0.02 0.03

Cost Effectiveness ($/ton) 31,218,720$         1,116,358$                        5,915,460$          

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA1 $21,875.4 $418,836

Emission Reduction (tons) 0.03 0.04

Cost Effectiveness ($/ton) 773,921$                           11,352,766$           

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

BACT Option Analysis

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Pilot Fiber Line

Table A‐15: PM2.5 BACT Summary ‐ Pilot Fiber Line

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT option 1

Good 

Combustion 

Practices

Natural Gas
Good Combustion 

Practices

Good Combustion 

Practices

BACT option 2 Baghouse Venturi Scrubber Natural Gas Natural Gas

BACT option 3 Venturi Scrubber Low NOx Burner

Existing 

Incineration/ 

Flares

BACT option 4 Wet ESP

Ultra Low NOx 

Burner with Flue Gas 

Recirculation

Thermal 

Oxidization

BACT option 5
Selective Catalytic 

Reduction

BACT option 6
Selective Non‐

Catalytic Reduction

PM2.5 SO2 NOx VOC NH3

Existing Allowable Emissions 

(tn/yr)
0.79 0.063 5.21 0.59 0.00

BACT option 1 0.79 0.063 5.21 0.59

BACT option 2 0.01 0.001 5.21 0.59

BACT option 3 0.02 NA
3 0.59

BACT option 4 NA1
NA

2
NA

2

BACT option 5 NA1

BACT option 6 NA1

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA
1 $300,603.0 NA3 NA3

Emission Reduction (tons) 0.06

Cost Effectiveness ($/ton) 4,902,202$               

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) 306,401$             NA
2 NA3

Emission Reduction (tons) 0.78

Cost Effectiveness ($/ton) 394,481$            

PM2.5 SO2 NOx VOC NH3

Annualized Cost ($) NA
1 NA2 NA2

Emission Reduction (tons)

Cost Effectiveness ($/ton)

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions

1 ‐ Not technically feasible

2 ‐ Not applicable ‐ maximum control already applied

3 ‐ Existing conditions

Option 3 Cost/Benefit Analysis Summary

Option 4 Cost/Benefit Analysis Summary

Controlled Emissions Table (tpy):

Option 2 Cost/Benefit Analysis Summary

Component ID: Quick Component Description: Matrix Operations

BACT Option Analysis

Table A‐16: PM2.5 BACT Summary ‐ Matrix Operations

Site Name:
Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT



PM2.5 SO2 NOx VOC NH3

BACT Condition Annual Hours of 

Operation Restriction

Annual Hours of 

Operation Restriction

Annual Hours of 

Operation Restriction

Annual Hours of 

Operation Restriction NA

BACT Condition Restrictions and Use 

of Low Sulfur Fuel

Restrictions and Use 

of Low Sulfur Fuel

Restrictions and Use 

of Low Sulfur Fuel

Restrictions and Use 

of Low Sulfur Fuel NA

BACT Condition
Engines compliant 

with NSPS IIII and JJJJ 

and NESHAP ZZZZ

Engines compliant 

with NSPS IIII and JJJJ 

and NESHAP ZZZZ

Engines compliant 

with NSPS IIII and JJJJ 

and NESHAP ZZZZ

Engines compliant 

with NSPS IIII and JJJJ 

and NESHAP ZZZZ NA

PM2.5 SO2 NOx VOC NH3

Existing Allowable 

Emissions (tn/yr)
0.75 1.08 11.65 1.03 NA

Table A‐17: PM2.5 BACT Summary ‐ Emergency Generators

BACT Option Analysis

Controlled Emissions Table (tpy):

Site Name: Hexcel Corporation Salt Lake City Operations  Site Location: West Valley City, UT

Component ID: Quick Component Description: Emergency Generators



PM2.5 SO2 NOx VOC NH3

BACT Condition
Burning of Natural 

Gas Fuel

Burning of Natural 

Gas Fuel

Burning of Natural 

Gas Fuel

Burning of Natural 

Gas Fuel NA

BACT Condition
Good Combustion 

Practices

Good Combustion 

Practices

Good Combustion 

Practices

Good Combustion 

Practices NA

PM2.5 SO2 NOx VOC NH3

Existing Allowable 

Emissions (tn/yr)
0.56 0.04 6.98 0.41 NA

Table A‐18: PM2.5 BACT Summary ‐ HVAC Systems

Hexcel Corporation Salt Lake City Operations 

BACT Option Analysis

Controlled Emissions Table (tpy):

Site Name: West Valley City, UT

Component ID: Quick Component Description: HVAC Systems

Site Location:
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Attachment B  

Emission and Cost Calculations 



PM2.5 SO2 NOx VOC NH3

FL2b 0.37 0.06 0.09 1.22 0.00

FL3 4.38 1.67 14.06 3.42 3.82

FL4 3.81 1.03 8.90 3.13 3.17

FL5 2.18 1.04 9.10 2.54 1.35

FL6 2.18 1.07 9.37 4.14 3.67

FL7 2.79 1.68 14.71 8.18 2.12

FL8 8.80 3.52 8.89 21.83 9.88

FL10 8.80 3.52 8.89 21.83 9.88

FL11 10.82 4.32 10.93 31.66 12.14

FL12 10.82 4.32 10.93 31.66 12.14

FL13 6.04 0.76 18.48 4.10 2.12

FL14 6.04 0.76 18.48 4.10 2.12

FL15 6.56 0.82 20.05 4.44 2.30

FL16 6.56 0.82 20.05 4.44 2.30

Pilot 0.01 0.005 0.04 0.04 0.03

Matrix 0.79 0.06 5.21 0.59 0.00
Emergency 

Generators
0.75 1.08 11.65 1.03 NA

HVAC 0.56 0.04 6.98 0.41 NA
Total Point 

Source 

Emissions 82.28 26.59 196.79 148.77 67.06

Notes:

Table B: Existing/Proposed BACT PTE Emissions Summary (tpy)a

b Since the RACT was completed, the Fiber Line 2 incinerator has been approved and 

installed. Emissions associated with the approved incinerator have been updated.

a  Since submission of the RACT assessment, emissions have been updated per the 

2014 FL15/16 modification NOI, as well as 2016 FL13 stack tests.



Low‐NOX 

Burner

Low‐NOX 

Burner

Ultra Low‐NOX 

Burner

Fiberline 

ID Building Source ID Source Code Source Description SCFM Ave

PM10 grain 

loadingb
PM10 

Controlled
c

Technically 

feasible
d
?

PM2.5 

controlled
e

PM10 

Controlled
f

PM2.5 

Controlled
g

SO2
h 

Controlled

NH3
h 

Controlled

Technically 

feasible
i
?

NOX
j 

Controlled NOX
k Controlled

VOC
l 

Controlled CO
m 
Controlled

(lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (scfm) (gr/scf) (lb/hr) (Y/N) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (Y/N) (lb/hr) (lb/hr) (lb/hr) (lb/hr)

2 2344 200 2344 200 Ox. Oven Vest. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2 2344 202 2344 202 Ox. Oven Hoods ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2 2344 203 2344 203 Incinerator 2.08E‐02 1.6416E‐01 8.4380E‐02 1.2971E‐02 ‐‐ 1.2656E‐02 1.1926E‐01 253.7 0.075 8.208E‐04 Y 8.438E‐04 8.208E‐04 1.688E‐03 2.594E‐04 Y 1.040E‐02 4.158E‐03 2.385E‐03 1.266E‐03
2 2344 204 2344 204 LTF Seal Ex. Out ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

2 2344 205 2344 205 LTF Seal Ex. Out ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
2 2344 206 2344 206 HTF Seal Ex. In ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
2 2344 207 2344 207 HTF Seal Ex. In ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
2 2344 208 2344 208 HTF Seal Ex. Out ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
2 2344 209 2344 209 HMF Seal Ex. In ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 7.9909E‐02 1.598E‐03
2 2344 210 2344 210 HMF Seal Ex. Out ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 7.9909E‐02 1.598E‐03
2 2344 211 2344 211 Surface Treat Ex ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
2 2344 212 2344 212 Sizing Dryer Ex. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
3 2344 301 2344 301 Ox.Ov.#1 In.Vest 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 1115.3 0.007 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 302 2344 302 Ox.Ov.#1 OutVest 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 1115.3 0.007 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 303 2344 303 Ox.Ov.#2 In.Vest 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 1115.3 0.007 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 304 2344 304 Ox.Ov.#2 OutVest 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 1115.3 0.007 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 305 2344 305 Ox.Ov.#3 In.Vest 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 1115.3 0.007 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 306 2344 306 Ox.Ov.#3 OutVest 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 1115.3 0.007 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 308 2344 308 Incinerator 2.3436E+00 6.8736E‐01 3.5331E‐01 3.6757E‐01 1.9933E‐04 2.1858E‐02 3.7304E‐02 1860.8 0.043 3.437E‐03 Y 3.533E‐03 3.437E‐03 7.066E‐03 7.351E‐03 3.987E‐06 Y 1.172E+00 4.687E‐01 7.461E‐04 2.186E‐03
3 2344 309 2344 309 HTF/LTF Seal Ex. 3.9603E‐03 8.1254E‐02 4.1765E‐02 ‐‐ 1.0925E‐01 3.7554E‐02 9.0813E‐02 1680.0 0.006 4.063E‐04 Y 4.177E‐04 4.063E‐04 8.353E‐04 2.185E‐03 1.816E‐03
3 2344 310 2344 310 HTF Seal Ex. Out 4.4535E‐02 ‐‐ ‐‐ ‐‐ 9.3757E‐04 1.0001E‐01 1.0391E‐01 1680.0 ‐‐ 1.875E‐05 N 2.227E‐02 4.453E‐02 2.078E‐03 1.000E‐02
3 2344 311 2344 311 Surface Treat Ex ‐‐ ‐‐ ‐‐ ‐‐ 9.1496E‐02 ‐‐ ‐‐ ‐‐ 1.830E‐03
3 2344 312 2344 312 Sizing Dryer Ex. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
3 2344 313 2344 313 Ox.Ov.#1 In.Hood 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 676.9 0.012 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 314 2344 314 Ox.Ov.#1 OutHood 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 676.9 0.012 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 315 2344 315 Ox.Ov.#2 In.Hood 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 676.9 0.012 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 316 2344 316 Ox.Ov.#2 OutHood 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 676.9 0.012 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 317 2344 317 Ox.Ov.#3 In.Hood 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 676.9 0.012 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 318 2344 318 Ox.Ov.#3 OutHood 1.7052E‐02 6.8255E‐02 4.8184E‐02 ‐‐ 5.5092E‐02 4.3597E‐02 4.4876E‐02 676.9 0.012 3.413E‐04 Y 4.818E‐04 3.413E‐04 9.637E‐04 1.102E‐03 N 1.705E‐02 1.705E‐02 8.975E‐04 4.360E‐03
3 2344 322 2344 322 Burner Box ‐ Dragonmouth 6.1431E‐01 5.3676E‐02 2.7590E‐02 1.3789E‐02 1.0100E‐02 1.6219E‐02 1.0517E‐02 347.3 0.018 2.684E‐04 Y 2.759E‐04 2.684E‐04 5.518E‐04 2.758E‐04 2.020E‐04 N 6.143E‐01 6.143E‐01 2.103E‐04 1.622E‐03
4 2436 400A 2436 400A Ox.Oven #1 In.A 9.5283E‐03 3.3170E‐02 2.3416E‐02 ‐‐ 4.9818E‐02 2.1040E‐02 2.9649E‐02 632.0 0.006 1.658E‐04 Y 2.342E‐04 1.658E‐04 4.683E‐04 9.964E‐04 N 9.528E‐03 9.528E‐03 5.930E‐04 2.104E‐03
4 2436 400B 2436 400B Ox.Oven #1 In.B 4.6916E‐03 5.2430E‐02 3.7012E‐02 ‐‐ 3.4824E‐02 1.6058E‐02 2.2249E‐02 632.0 0.010 2.621E‐04 Y 3.701E‐04 2.621E‐04 7.402E‐04 6.965E‐04 N 4.692E‐03 4.692E‐03 4.450E‐04 1.606E‐03
4 2436 401A 2436 401A Ox.Oven #1 OutA 1.0205E‐02 7.3518E‐02 5.1899E‐02 ‐‐ 5.0785E‐02 2.4619E‐02 4.2756E‐02 632.0 0.014 3.676E‐04 Y 5.190E‐04 3.676E‐04 1.038E‐03 1.016E‐03 N 1.021E‐02 1.021E‐02 8.551E‐04 2.462E‐03
4 2436 401B 2436 401B Ox.Oven #1 OutB 1.1028E‐02 5.0364E‐02 3.5554E‐02 ‐‐ 4.6480E‐02 2.5151E‐02 3.5840E‐02 632.0 0.009 2.518E‐04 Y 3.555E‐04 2.518E‐04 7.111E‐04 9.296E‐04 N 1.103E‐02 1.103E‐02 7.168E‐04 2.515E‐03
4 2436 402A 2436 402A Ox.Oven #2 In.A 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03
4 2436 402B 2436 402B Ox.Oven #2 In.B 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03
4 2436 403A 2436 403A Ox.Oven #2 OutA 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03
4 2436 403B 2436 403B Ox.Oven #2 OutB 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03
4 2436 404A 2436 404A Ox.Oven #3 In.A 1.2188E‐02 6.7472E‐02 4.7631E‐02 ‐‐ 4.2176E‐02 4.6142E‐02 3.1680E‐02 632.0 0.012 3.374E‐04 Y 4.763E‐04 3.374E‐04 9.526E‐04 8.435E‐04 N 1.219E‐02 1.219E‐02 6.336E‐04 4.614E‐03
4 2436 404B 2436 404B Ox.Oven #3 In.B 1.1076E‐02 2.1156E‐02 1.4935E‐02 ‐‐ 2.7908E‐02 3.2454E‐02 2.6263E‐02 632.0 0.004 1.058E‐04 Y 1.493E‐04 1.058E‐04 2.987E‐04 5.582E‐04 N 1.108E‐02 1.108E‐02 5.253E‐04 3.245E‐03
4 2436 405A 2436 405A Ox.Oven #3 OutA 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03
4 2436 405B 2436 405B Ox.Oven #3 OutB 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03
4 2436 406A 2436 406A Ox.Oven #4 In.A 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03

4 2436 406B 2436 406B Ox.Oven #4 In.B 1.0556E‐02 4.2253E‐02 2.9828E‐02 ‐‐ 3.4105E‐02 2.6989E‐02 2.7781E‐02 632.0 0.008 2.113E‐04 Y 2.983E‐04 2.113E‐04 5.966E‐04 6.821E‐04 N 1.056E‐02 1.056E‐02 5.556E‐04 2.699E‐03
4 2436 407A 2436 407A Ox.Oven #4 OutA 1.6058E‐02 2.6162E‐02 1.8468E‐02 ‐‐ 1.0496E‐02 3.3276E‐02 2.1426E‐02 632.0 0.005 1.308E‐04 Y 1.847E‐04 1.308E‐04 3.694E‐04 2.099E‐04 N 1.606E‐02 1.606E‐02 4.285E‐04 3.328E‐03
4 2436 407B 2436 407B Ox.Oven #4 OutB 9.6734E‐03 1.3756E‐02 9.7105E‐03 ‐‐ 1.0350E‐02 1.7170E‐02 1.2382E‐02 632.0 0.003 6.878E‐05 Y 9.711E‐05 6.878E‐05 1.942E‐04 2.070E‐04 N 9.673E‐03 9.673E‐03 2.476E‐04 1.717E‐03
4 2436 409 2436 409 LTF Incinerator 1.4508E+00 4.2551E‐01 2.1871E‐01 2.2754E‐01 1.2339E‐04 1.3531E‐02 2.3093E‐02 1748.7 0.028 2.128E‐03 Y 2.187E‐03 2.128E‐03 4.374E‐03 4.551E‐03 2.468E‐06 Y 7.254E‐01 2.902E‐01 4.619E‐04 1.353E‐03
4 2436 410 2436 410 LTF Seal Exhaust 2.2402E‐03 1.4414E‐01 7.4088E‐02 ‐‐ 9.2991E‐03 5.4949E‐03 2.1557E‐02 1070.9 0.016 7.207E‐04 Y 7.409E‐04 7.207E‐04 1.482E‐03 1.860E‐04 4.311E‐04 5.495E‐04
4 2436 411 2436 411 LTF/HTF Seal Ex. 2.4516E‐03 5.0300E‐02 2.5855E‐02 ‐‐ 6.7630E‐02 2.3248E‐02 5.6217E‐02 3272.2 0.002 2.515E‐04 Y 2.585E‐04 2.515E‐04 5.171E‐04 1.353E‐03 1.124E‐03
4 2436 412 2436 412 HTF Seal Exhaust ‐‐ 1.0987E‐01 5.6477E‐02 ‐‐ 3.8167E‐02 ‐‐ 9.9289E‐02 778.4 0.016 5.494E‐04 Y 5.648E‐04 5.494E‐04 1.130E‐03 7.633E‐04 1.986E‐03
4 2436 413 2436 413 HTF Seal Exhaust 2.7569E‐02 ‐‐ ‐‐ ‐‐ 5.8040E‐04 6.1909E‐02 6.4328E‐02 1536.0 ‐‐ 1.161E‐05 N 1.378E‐02 2.757E‐02 1.287E‐03 6.191E‐03
4 2436 414 2436 414 Surface Treat Ex ‐‐ ‐‐ ‐‐ ‐‐ 2.8320E‐02 ‐‐ ‐‐ ‐‐ 5.664E‐04
4 2436 415 2436 415 Surface Treat Ex ‐‐ ‐‐ ‐‐ ‐‐ 2.8320E‐02 ‐‐ ‐‐ ‐‐ 5.664E‐04
4 2436 416 2436 416 Sizing Dryer Ex. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
4 2436 417 2436 417 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
4 2436 418 2436 418 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
4 2436 419 2436 419 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
4 2436 420 2436 420 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
4 2436 421 2436 421 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
4 2436 422 2436 422 Burner Box ‐ Dragonmouth 3.8029E‐01 3.3228E‐02 1.7080E‐02 8.5362E‐03 6.2526E‐03 1.0040E‐02 6.5107E‐03 347.3 0.011 1.661E‐04 Y 1.708E‐04 1.661E‐04 3.416E‐04 1.707E‐04 1.251E‐04 N 3.803E‐01 3.803E‐01 1.302E‐04 1.004E‐03
5 2436 501A 2436 501A Ox.Ov.#1 In.Vest ‐‐ 3.1598E‐02 2.2306E‐02 ‐‐ 2.5293E‐02 ‐‐ 3.7469E‐02 817.9 0.005 1.580E‐04 Y 2.231E‐04 1.580E‐04 4.461E‐04 5.059E‐04 7.494E‐04
5 2436 501B 2436 501B Ox.Ov.#1 In.Hood ‐‐ 3.5109E‐03 2.4785E‐03 ‐‐ 2.8145E‐03 ‐‐ 4.1605E‐03 1279.8 0.000 1.755E‐05 Y 2.478E‐05 1.755E‐05 4.957E‐05 5.629E‐05 8.321E‐05
5 2436 501C 2436 501C Ox.Ov.#1 In. Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 502A 2436 502A Ox.Ov.#1 OutVest ‐‐ 2.5422E‐02 1.7947E‐02 ‐‐ 2.0460E‐02 ‐‐ 3.6980E‐02 1115.3 0.003 1.271E‐04 Y 1.795E‐04 1.271E‐04 3.589E‐04 4.092E‐04 7.396E‐04
5 2436 502B 2436 502B Ox.Ov.#1‐2 Hood ‐‐ 4.9597E‐03 3.5012E‐03 ‐‐ 3.7445E‐03 ‐‐ 7.9539E‐03 1279.8 0.000 2.480E‐05 Y 3.501E‐05 2.480E‐05 7.002E‐05 7.489E‐05 1.591E‐04
5 2436 502C 2436 502C Ox.Ov.#1 Out Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 503A 2436 503A Ox.Ov.#2 In.Vest ‐‐ 1.9247E‐02 1.3587E‐02 ‐‐ 1.3265E‐02 ‐‐ 3.4704E‐02 1115.3 0.002 9.623E‐05 Y 1.359E‐04 9.623E‐05 2.717E‐04 2.653E‐04 6.941E‐04
5 2436 503C 2436 503C Ox.Ov.#2 In. Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 504A 2436 504A Ox.Ov.#2 OutVest ‐‐ 1.9247E‐02 1.3587E‐02 ‐‐ 1.3265E‐02 ‐‐ 3.4704E‐02 1115.3 0.002 9.623E‐05 Y 1.359E‐04 9.623E‐05 2.717E‐04 2.653E‐04 6.941E‐04
5 2436 504B 2436 504B Ox.Ov.#2‐3 Hood ‐‐ 4.3569E‐03 3.0757E‐03 ‐‐ 3.3406E‐03 3.3529E‐03 8.4923E‐03 1279.8 0.000 2.178E‐05 Y 3.076E‐05 2.178E‐05 6.151E‐05 6.681E‐05 1.698E‐04 3.353E‐04
5 2436 504C 2436 504C Ox.Ov.#2 Out Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 505A 2436 505A Ox.Ov.#3 In.Vest ‐‐ 1.9945E‐02 1.4080E‐02 ‐‐ 1.6850E‐02 3.0127E‐02 4.1691E‐02 1115.3 0.002 9.972E‐05 Y 1.408E‐04 9.972E‐05 2.816E‐04 3.370E‐04 8.338E‐04 3.013E‐03
5 2436 505C 2436 505C Ox.Ov.#3 In. Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 506A 2436 506A Ox.Ov.#3 OutVest ‐‐ 2.0611E‐02 1.4550E‐02 ‐‐ 2.0313E‐02 5.9238E‐02 4.8445E‐02 1115.3 0.002 1.031E‐04 Y 1.455E‐04 1.031E‐04 2.910E‐04 4.063E‐04 9.689E‐04 5.924E‐03
5 2436 506B 2436 506B Ox.Ov.#3‐4 Hood ‐‐ 4.5790E‐03 3.2325E‐03 ‐‐ 4.5154E‐03 1.3167E‐02 1.0768E‐02 1279.8 0.000 2.289E‐05 Y 3.232E‐05 2.289E‐05 6.465E‐05 9.031E‐05 2.154E‐04 1.317E‐03
5 2436 506C 2436 506C Ox.Ov.#3 Out Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 507A 2436 507A Ox.Ov.#4 In.Vest ‐‐ 2.0611E‐02 1.4550E‐02 ‐‐ 2.0313E‐02 5.9238E‐02 4.8445E‐02 1115.3 0.002 1.031E‐04 Y 1.455E‐04 1.031E‐04 2.910E‐04 4.063E‐04 9.689E‐04 5.924E‐03
5 2436 507C 2436 507C Ox.Ov.#4 In. Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 508A 2436 508A Ox.Ov.#4 OutVest ‐‐ 2.0611E‐02 1.4550E‐02 ‐‐ 2.0313E‐02 5.9238E‐02 4.8445E‐02 1115.3 0.002 1.031E‐04 Y 1.455E‐04 1.031E‐04 2.910E‐04 4.063E‐04 9.689E‐04 5.924E‐03
5 2436 508B 2436 508B Ox.Ov.#4 OutHood ‐‐ 2.2948E‐03 1.6200E‐03 ‐‐ 2.2516E‐03 6.5834E‐03 5.3720E‐03 1279.8 0.000 1.147E‐05 Y 1.620E‐05 1.147E‐05 3.240E‐05 4.503E‐05 1.074E‐04 6.583E‐04
5 2436 508C 2436 508C Ox.Ov.#4 Out Gas 3.0090E‐02 2.2868E‐03 1.6144E‐03 1.8054E‐04 ‐‐ 2.5276E‐02 1.6549E‐03 357.0 0.001 1.143E‐05 Y 1.614E‐05 1.143E‐05 3.229E‐05 3.611E‐06 Y 1.504E‐02 6.018E‐03 3.310E‐05 2.528E‐03
5 2436 509 2436 509 LTF Incinerator 1.4508E+00 4.2551E‐01 2.1871E‐01 2.2748E‐01 1.2339E‐04 1.3531E‐02 2.0407E‐02 1748.7 0.028 2.128E‐03 Y 2.187E‐03 2.128E‐03 4.374E‐03 4.550E‐03 2.468E‐06 Y 7.254E‐01 2.902E‐01 4.081E‐04 1.353E‐03
5 2436 510 2436 510 LTF Seal Exhaust 2.2402E‐03 1.4414E‐01 7.4088E‐02 ‐‐ 9.2991E‐03 5.4949E‐03 2.1557E‐02 1070.9 0.016 7.207E‐04 Y 7.409E‐04 7.207E‐04 1.482E‐03 1.860E‐04 Y 1.120E‐03 4.480E‐04 4.311E‐04 5.495E‐04
5 2436 511 2436 511 HTF Seal Exhaust 2.4516E‐03 5.0300E‐02 2.5855E‐02 ‐‐ 6.7630E‐02 2.3248E‐02 5.6217E‐02 1466.6 0.004 2.515E‐04 Y 2.585E‐04 2.515E‐04 5.171E‐04 1.353E‐03 Y 1.226E‐03 4.903E‐04 1.124E‐03 2.325E‐03
5 2436 512 2436 512 HTF Seal Exhaust ‐‐ 2.1520E‐02 1.1062E‐02 ‐‐ 2.6309E‐03 5.4209E‐03 9.4750E‐02 1466.6 0.002 1.076E‐04 Y 1.106E‐04 1.076E‐04 2.212E‐04 5.262E‐05 1.895E‐03 5.421E‐04
5 2436 513 2436 513 Surface Treat Ex ‐‐ ‐‐ ‐‐ ‐‐ 5.6640E‐02 ‐‐ ‐‐ ‐‐ 1.133E‐03
5 2436 515 2436 515 Sizing Dryer Ex. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
5 2436 517 2436 517 Hood Exhaust ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
5 2436 518 2436 518 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
5 2436 519 2436 519 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
5 2436 520 2436 520 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
5 2436 521 2436 521 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
5 2436 522 2436 522 Dragonmouth 3.8029E‐01 3.3228E‐02 1.7080E‐02 8.5362E‐03 6.2526E‐03 1.0040E‐02 6.5107E‐03 347.3 0.011 1.661E‐04 Y 1.708E‐04 1.661E‐04 3.416E‐04 1.707E‐04 1.251E‐04 Y 1.901E‐01 7.606E‐02 1.302E‐04 1.004E‐03
6 2479 601A 2479 601A Ox. Ov. #1 In.A 5.5489E‐04 1.8092E‐02 1.7169E‐02 ‐‐ 5.5552E‐02 2.3331E‐02 6.5943E‐02 1039.9 0.002 9.046E‐05 Y 1.717E‐04 9.046E‐05 3.434E‐04 1.111E‐03 Y 2.774E‐04 1.110E‐04 1.319E‐03 2.333E‐03
6 2479 601B 2479 601B Ox. Ov. #1 In.B 5.5489E‐04 1.8092E‐02 1.7169E‐02 ‐‐ 5.5552E‐02 2.3331E‐02 6.5943E‐02 1039.9 0.002 9.046E‐05 Y 1.717E‐04 9.046E‐05 3.434E‐04 1.111E‐03 Y 2.774E‐04 1.110E‐04 1.319E‐03 2.333E‐03
6 2479 601C 2479 601C Ox. Ov. #1 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 602A 2479 602A Ox. Ov. #1 Out.A 5.5489E‐04 1.8092E‐02 1.7169E‐02 ‐‐ 5.5552E‐02 2.3331E‐02 6.5943E‐02 1039.9 0.002 9.046E‐05 Y 1.717E‐04 9.046E‐05 3.434E‐04 1.111E‐03 Y 2.774E‐04 1.110E‐04 1.319E‐03 2.333E‐03
6 2479 602B 2479 602B Ox. Ov. #1 Out.B 5.5489E‐04 1.8092E‐02 1.7169E‐02 ‐‐ 5.5552E‐02 2.3331E‐02 6.5943E‐02 1039.9 0.002 9.046E‐05 Y 1.717E‐04 9.046E‐05 3.434E‐04 1.111E‐03 Y 2.774E‐04 1.110E‐04 1.319E‐03 2.333E‐03
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6 2479 602C 2479 602C Ox. Ov. #1 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 603A 2479 603A Ox. Ov. #2 In.A ‐‐ 1.1018E‐02 1.0456E‐02 ‐‐ 5.3332E‐02 3.8338E‐02 4.2386E‐02 1039.9 0.001 5.509E‐05 Y 1.046E‐04 5.509E‐05 2.091E‐04 1.067E‐03 8.477E‐04 3.834E‐03
6 2479 603B 2479 603B Ox. Ov. #2 In.B ‐‐ 1.1018E‐02 1.0456E‐02 ‐‐ 5.3332E‐02 3.8338E‐02 4.2386E‐02 743.5 0.002 5.509E‐05 Y 1.046E‐04 5.509E‐05 2.091E‐04 1.067E‐03 8.477E‐04 3.834E‐03
6 2479 603C 2479 603C Ox. Ov. #2 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 604A 2479 604A Ox. Ov. #2 Out.A ‐‐ 1.1018E‐02 1.0456E‐02 ‐‐ 5.3332E‐02 3.8338E‐02 4.2386E‐02 743.5 0.002 5.509E‐05 Y 1.046E‐04 5.509E‐05 2.091E‐04 1.067E‐03 8.477E‐04 3.834E‐03
6 2479 604B 2479 604B Ox. Ov. #2 Out.B ‐‐ 1.1018E‐02 1.0456E‐02 ‐‐ 5.3332E‐02 3.8338E‐02 4.2386E‐02 743.5 0.002 5.509E‐05 Y 1.046E‐04 5.509E‐05 2.091E‐04 1.067E‐03 8.477E‐04 3.834E‐03
6 2479 604C 2479 604C Ox. Ov. #2 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 605A 2479 605A Ox. Ov. #3 In.A ‐‐ 1.1018E‐02 1.0456E‐02 ‐‐ 5.3332E‐02 3.8338E‐02 4.2386E‐02 743.5 0.002 5.509E‐05 Y 1.046E‐04 5.509E‐05 2.091E‐04 1.067E‐03 8.477E‐04 3.834E‐03
6 2479 605B 2479 605B Ox. Ov. #3 In.B ‐‐ 1.1018E‐02 1.0456E‐02 ‐‐ 5.3332E‐02 3.8338E‐02 4.2386E‐02 743.5 0.002 5.509E‐05 Y 1.046E‐04 5.509E‐05 2.091E‐04 1.067E‐03 8.477E‐04 3.834E‐03
6 2479 605C 2479 605C Ox. Ov. #3 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 606A 2479 606A Ox. Ov. #3 Out.A ‐‐ 1.1803E‐02 1.1201E‐02 ‐‐ 2.5550E‐02 3.2776E‐02 3.5551E‐02 743.5 0.002 5.902E‐05 Y 1.120E‐04 5.902E‐05 2.240E‐04 5.110E‐04 7.110E‐04 3.278E‐03
6 2479 606B 2479 606B Ox. Ov. #3 Out.B ‐‐ 1.1803E‐02 1.1201E‐02 ‐‐ 2.5550E‐02 3.2776E‐02 3.5551E‐02 743.5 0.002 5.902E‐05 Y 1.120E‐04 5.902E‐05 2.240E‐04 5.110E‐04 7.110E‐04 3.278E‐03
6 2479 606C 2479 606C Ox. Ov. #3 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 607A 2479 607A Ox. Ov. #4 In.A ‐‐ 1.1803E‐02 1.1201E‐02 ‐‐ 2.5550E‐02 3.2776E‐02 3.5551E‐02 743.5 0.002 5.902E‐05 Y 1.120E‐04 5.902E‐05 2.240E‐04 5.110E‐04 7.110E‐04 3.278E‐03
6 2479 607B 2479 607B Ox. Ov. #4 In.B ‐‐ 1.1803E‐02 1.1201E‐02 ‐‐ 2.5550E‐02 3.2776E‐02 3.5551E‐02 743.5 0.002 5.902E‐05 Y 1.120E‐04 5.902E‐05 2.240E‐04 5.110E‐04 7.110E‐04 3.278E‐03
6 2479 607C 2479 607C Ox. Ov. #4 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 608A 2479 608A Ox. Ov. #4 Out.A ‐‐ 1.1803E‐02 1.1201E‐02 ‐‐ 2.5550E‐02 3.2776E‐02 3.5551E‐02 743.5 0.002 5.902E‐05 Y 1.120E‐04 5.902E‐05 2.240E‐04 5.110E‐04 7.110E‐04 3.278E‐03
6 2479 608B 2479 608B Ox. Ov. #4 Out.B ‐‐ 1.1803E‐02 1.1201E‐02 ‐‐ 2.5550E‐02 3.2776E‐02 3.5551E‐02 743.5 0.002 5.902E‐05 Y 1.120E‐04 5.902E‐05 2.240E‐04 5.110E‐04 7.110E‐04 3.278E‐03
6 2479 608C 2479 608C Ox. Ov. #4 Gas 3.1010E‐02 2.3568E‐03 2.2366E‐03 1.8606E‐04 ‐‐ 2.6049E‐02 1.7056E‐03 287.4 0.001 1.178E‐05 Y 2.237E‐05 1.178E‐05 4.473E‐05 3.721E‐06 Y 1.551E‐02 6.202E‐03 3.411E‐05 2.605E‐03
6 2479 609A 2479 609A LTF Seal In.A ‐‐ 6.2993E‐03 3.2379E‐03 ‐‐ 1.2737E‐03 2.2196E‐03 1.2447E‐02 391.1 0.002 3.150E‐05 Y 3.238E‐05 3.150E‐05 6.476E‐05 2.547E‐05 2.489E‐04 2.220E‐04
6 2479 609B 2479 609B LTF Seal In.B ‐‐ 6.2993E‐03 3.2379E‐03 ‐‐ 1.2737E‐03 2.2196E‐03 1.2447E‐02 391.1 0.002 3.150E‐05 Y 3.238E‐05 3.150E‐05 6.476E‐05 2.547E‐05 2.489E‐04 2.220E‐04
6 2479 610 2479 610 LTF Incinerator 1.4952E+00 4.3852E‐01 2.2541E‐01 2.3443E‐01 1.2717E‐04 1.3945E‐02 2.1031E‐02 983.4 0.052 2.193E‐03 Y 2.254E‐03 2.193E‐03 4.508E‐03 4.689E‐03 2.543E‐06 Y 7.476E‐01 2.990E‐01 4.206E‐04 1.394E‐03
6 2479 611A 2479 611A LTF Seal Out.A 1.2633E‐03 2.5919E‐02 1.3323E‐02 ‐‐ 3.4849E‐02 1.1979E‐02 2.8969E‐02 391.1 0.008 1.296E‐04 Y 1.332E‐04 1.296E‐04 2.665E‐04 6.970E‐04 Y 6.316E‐04 2.527E‐04 5.794E‐04 1.198E‐03
6 2479 611B 2479 611B LTF Seal Out.B 1.2633E‐03 2.5919E‐02 1.3323E‐02 ‐‐ 3.4849E‐02 1.1979E‐02 2.8969E‐02 391.1 0.008 1.296E‐04 Y 1.332E‐04 1.296E‐04 2.665E‐04 6.970E‐04 Y 6.316E‐04 2.527E‐04 5.794E‐04 1.198E‐03
6 2479 612A 2479 612A HTF Seal In.A 1.9596E‐01 1.7122E‐02 8.8010E‐03 4.3987E‐03 3.2219E‐03 5.1737E‐03 3.3549E‐03 391.1 0.005 8.561E‐05 Y 8.801E‐05 8.561E‐05 1.760E‐04 8.797E‐05 6.444E‐05 Y 9.798E‐02 3.919E‐02 6.710E‐05 5.174E‐04
6 2479 612B 2479 612B HTF Seal In.B 1.9596E‐01 1.7122E‐02 8.8010E‐03 4.3987E‐03 3.2219E‐03 5.1737E‐03 3.3549E‐03 391.1 0.005 8.561E‐05 Y 8.801E‐05 8.561E‐05 1.760E‐04 8.797E‐05 6.444E‐05 Y 9.798E‐02 3.919E‐02 6.710E‐05 5.174E‐04
6 2479 613A 2479 613A HTF Seal Out.A ‐‐ 5.6672E‐03 2.9130E‐03 ‐‐ 2.0556E‐03 1.1665E‐02 4.4442E‐02 391.1 0.002 2.834E‐05 Y 2.913E‐05 2.834E‐05 5.826E‐05 4.111E‐05 8.888E‐04 1.167E‐03
6 2479 613B 2479 613B HTF Seal Out.B ‐‐ 5.6672E‐03 2.9130E‐03 ‐‐ 2.0556E‐03 1.1665E‐02 4.4442E‐02 391.1 0.002 2.834E‐05 Y 2.913E‐05 2.834E‐05 5.826E‐05 4.111E‐05 8.888E‐04 1.167E‐03
6 2479 614 2479 614 Surface Treatment Hood ‐‐ ‐‐ ‐‐ ‐‐ 5.8373E‐02 ‐‐ ‐‐ ‐‐ 1.167E‐03
6 2479 615 2479 615 Sizing Dryer ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
6 2479 616A 2479 616A Sizing Enclosure ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
6 2479 616B 2479 616B Sizing Enclosure ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
6 2479 617 2479 617 Sizing Mix Tank ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
6 2479 618 2479 618 Sizing Tank Vent ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
6 2479 619 2479 619 NH3HCO3 Mix Tank ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
6 2479 620 2479 620 Spill Vent ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
7 2479 701A 2479 701A Ox. Ov. #1 In.A 8.7075E‐04 2.8390E‐02 2.0041E‐02 ‐‐ 5.6717E‐02 3.6611E‐02 1.7662E‐01 1599.8 0.002 1.419E‐04 Y 2.004E‐04 1.419E‐04 4.008E‐04 1.134E‐03 Y 4.354E‐04 1.741E‐04 3.532E‐03 3.661E‐03
7 2479 701B 2479 701B Ox. Ov. #1 In.B 8.7075E‐04 2.8390E‐02 2.0041E‐02 ‐‐ 5.6717E‐02 3.6611E‐02 1.7662E‐01 1599.8 0.002 1.419E‐04 Y 2.004E‐04 1.419E‐04 4.008E‐04 1.134E‐03 Y 4.354E‐04 1.741E‐04 3.532E‐03 3.661E‐03
7 2479 701C 2479 701C Ox. Ov. #1 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 702A 2479 702A Ox. Ov. #1 Out.A 8.7075E‐04 2.8390E‐02 2.0041E‐02 ‐‐ 1.4565E‐02 3.6611E‐02 1.0384E‐01 1599.8 0.002 1.419E‐04 Y 2.004E‐04 1.419E‐04 4.008E‐04 2.913E‐04 Y 4.354E‐04 1.741E‐04 2.077E‐03 3.661E‐03
7 2479 702B 2479 702B Ox. Ov. #1 Out.B 8.7075E‐04 2.8390E‐02 2.0041E‐02 ‐‐ 1.4565E‐02 3.6611E‐02 1.0384E‐01 1599.8 0.002 1.419E‐04 Y 2.004E‐04 1.419E‐04 4.008E‐04 2.913E‐04 Y 4.354E‐04 1.741E‐04 2.077E‐03 3.661E‐03
7 2479 702C 2479 702C Ox. Ov. #1 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 703A 2479 703A Ox. Ov. #2 In.A ‐‐ 1.7290E‐02 1.2206E‐02 ‐‐ 1.3981E‐02 6.0161E‐02 9.5604E‐02 1173.2 0.002 8.645E‐05 Y 1.221E‐04 8.645E‐05 2.441E‐04 2.796E‐04 1.912E‐03 6.016E‐03
7 2479 703B 2479 703B Ox. Ov. #2 In.B ‐‐ 1.7290E‐02 1.2206E‐02 ‐‐ 1.3991E‐02 6.0161E‐02 9.5604E‐02 1173.2 0.002 8.645E‐05 Y 1.221E‐04 8.645E‐05 2.441E‐04 2.798E‐04 1.912E‐03 6.016E‐03
7 2479 703C 2479 703C Ox. Ov. #2 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 704A 2479 704A Ox. Ov. #2 Out.A ‐‐ 1.7290E‐02 1.2206E‐02 ‐‐ 1.3398E‐02 6.0161E‐02 1.0132E‐01 1173.2 0.002 8.645E‐05 Y 1.221E‐04 8.645E‐05 2.441E‐04 2.680E‐04 2.026E‐03 6.016E‐03
7 2479 704B 2479 704B Ox. Ov. #2 Out.B ‐‐ 1.7290E‐02 1.2206E‐02 ‐‐ 1.3398E‐02 6.0161E‐02 1.0132E‐01 1173.2 0.002 8.645E‐05 Y 1.221E‐04 8.645E‐05 2.441E‐04 2.680E‐04 2.026E‐03 6.016E‐03
7 2479 704C 2479 704C Ox. Ov. #2 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 705A 2479 705A Ox. Ov. #3 In.A ‐‐ 1.7290E‐02 1.2206E‐02 ‐‐ 9.7365E‐03 6.0161E‐02 8.6461E‐02 1139.4 0.002 8.645E‐05 Y 1.221E‐04 8.645E‐05 2.441E‐04 1.947E‐04 1.729E‐03 6.016E‐03
7 2479 705B 2479 705B Ox. Ov. #3 In.B ‐‐ 1.7290E‐02 1.2206E‐02 ‐‐ 9.7365E‐03 6.0161E‐02 8.6461E‐02 1139.4 0.002 8.645E‐05 Y 1.221E‐04 8.645E‐05 2.441E‐04 1.947E‐04 1.729E‐03 6.016E‐03
7 2479 705C 2479 705C Ox. Ov. #3 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 706A 2479 706A Ox. Ov. #3 Out.A ‐‐ 1.8522E‐02 1.3075E‐02 ‐‐ 9.7365E‐03 5.1433E‐02 8.6461E‐02 1139.4 0.002 9.261E‐05 Y 1.308E‐04 9.261E‐05 2.615E‐04 1.947E‐04 1.729E‐03 5.143E‐03
7 2479 706B 2479 706B Ox. Ov. #3 Out.B ‐‐ 1.8522E‐02 1.3075E‐02 ‐‐ 9.7365E‐03 5.1433E‐02 8.6461E‐02 1139.4 0.002 9.261E‐05 Y 1.308E‐04 9.261E‐05 2.615E‐04 1.947E‐04 1.729E‐03 5.143E‐03
7 2479 706C 2479 706C Ox. Ov. #3 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 707A 2479 707A Ox. Ov. #4 In.A ‐‐ 1.8522E‐02 1.3075E‐02 ‐‐ 9.7365E‐03 5.1433E‐02 8.6461E‐02 1115.3 0.002 9.261E‐05 Y 1.308E‐04 9.261E‐05 2.615E‐04 1.947E‐04 1.729E‐03 5.143E‐03
7 2479 707B 2479 707B Ox. Ov. #4 In.B ‐‐ 1.8522E‐02 1.3075E‐02 ‐‐ 9.7365E‐03 5.1433E‐02 8.6461E‐02 1115.3 0.002 9.261E‐05 Y 1.308E‐04 9.261E‐05 2.615E‐04 1.947E‐04 1.729E‐03 5.143E‐03
7 2479 707C 2479 707C Ox. Ov. #4 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 708A 2479 708A Ox. Ov. #4 Out.A ‐‐ 1.8522E‐02 1.3075E‐02 ‐‐ 6.0754E‐03 5.1433E‐02 7.1599E‐02 1115.3 0.002 9.261E‐05 Y 1.308E‐04 9.261E‐05 2.615E‐04 1.215E‐04 1.432E‐03 5.143E‐03
7 2479 708B 2479 708B Ox. Ov. #4 Out.B ‐‐ 1.8522E‐02 1.3075E‐02 ‐‐ 6.0754E‐03 5.1433E‐02 7.1599E‐02 1115.3 0.002 9.261E‐05 Y 1.308E‐04 9.261E‐05 2.615E‐04 1.215E‐04 1.432E‐03 5.143E‐03
7 2479 708C 2479 708C Ox. Ov. #4 Gas 4.8662E‐02 3.6983E‐03 2.6108E‐03 2.9197E‐04 ‐‐ 4.0876E‐02 2.6764E‐03 287.4 0.002 1.849E‐05 Y 2.611E‐05 1.849E‐05 5.222E‐05 5.839E‐06 Y 2.433E‐02 9.732E‐03 5.353E‐05 4.088E‐03
7 2479 709 2479 709 Tar Removal Furn. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
7 2479 710 2479 710 LTF Seal In. ‐‐ 9.8851E‐03 5.0811E‐03 ‐‐ 1.9988E‐03 3.4830E‐03 1.9532E‐02 1955.5 0.001 4.943E‐05 Y 5.081E‐05 4.943E‐05 1.016E‐04 3.998E‐05 3.906E‐04 3.483E‐04
7 2479 711 2479 711 LTF Incinerator 2.3463E+00 6.8814E‐01 2.7787E‐01 3.6788E‐01 1.9956E‐04 2.1883E‐02 3.3002E‐02 1860.8 0.043 3.441E‐03 Y 2.779E‐03 3.441E‐03 5.557E‐03 7.358E‐03 3.991E‐06 Y 1.173E+00 4.693E‐01 6.600E‐04 2.188E‐03
7 2479 712 2479 712 LTF Seal Out.A 3.9648E‐03 8.1346E‐02 4.1813E‐02 ‐‐ 1.0937E‐01 3.7597E‐02 9.0917E‐02 1222.2 0.008 4.067E‐04 Y 4.181E‐04 4.067E‐04 8.363E‐04 2.187E‐03 Y 1.982E‐03 7.930E‐04 1.818E‐03 3.760E‐03
7 2479 713 2479 713 HTF Seal In. 6.1501E‐01 5.3737E‐02 5.0031E‐02 1.3805E‐02 1.0112E‐02 1.6238E‐02 1.0529E‐02 1885.6 0.003 2.687E‐04 Y 5.003E‐04 2.687E‐04 1.001E‐03 2.761E‐04 2.022E‐04 Y 3.075E‐01 1.230E‐01 2.106E‐04 1.624E‐03
7 2479 714 2479 714 HTF Seal Out.A ‐‐ 1.7786E‐02 9.1424E‐03 ‐‐ 1.7613E‐03 3.6611E‐02 7.4983E‐02 1222.2 0.002 8.893E‐05 Y 9.142E‐05 8.893E‐05 1.828E‐04 3.523E‐05 1.500E‐03 3.661E‐03
7 2479 715 2479 715 Surface Treat. ‐‐ ‐‐ ‐‐ ‐‐ 9.1600E‐02 ‐‐ ‐‐ ‐‐ 1.832E‐03
7 2479 716 2479 716 Not Used ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
7 2479 717 2479 717 Sizing Dryer ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
7 2479 718 2479 718 Sizing Enclosure ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
7 2479 719 2479 719 MeCl Storage ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
7 2479 720 2479 720 TCA Storage ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
7 2479 721 2479 721 Solv. Size. Stor. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8 2480 801 2480 801 Ox. Ov. #1 In.PAN 1.2681E‐01 3.8334E‐01 3.1409E‐01 8.5838E‐02 1.6485E‐01 1.0730E‐01 5.4527E‐01 5370.8 0.008 1.917E‐03 Y 3.141E‐03 1.917E‐03 6.282E‐03 1.717E‐03 3.297E‐03 Y 6.340E‐02 2.536E‐02 1.091E‐02 1.073E‐02
8 2480 802 2480 802 Ox. Ov. #1 Out.PAN 2.2435E‐01 5.6478E‐01 4.5845E‐01 7.8035E‐02 6.5549E‐01 2.1850E‐01 9.0325E‐01 5370.8 0.012 2.824E‐03 Y 4.585E‐03 2.824E‐03 9.169E‐03 1.561E‐03 1.311E‐02 Y 1.122E‐01 4.487E‐02 1.807E‐02 2.185E‐02
8 2480 803 2480 803 Ox. Ov. #2 In.PAN 1.6582E‐01 2.4581E‐01 1.6973E‐01 7.5108E‐02 3.3165E‐01 2.5947E‐01 5.1600E‐01 5370.8 0.005 1.229E‐03 Y 1.697E‐03 1.229E‐03 3.395E‐03 1.502E‐03 6.633E‐03 Y 8.291E‐02 3.316E‐02 1.032E‐02 2.595E‐02
8 2480 804 2480 804 Ox. Ov. #2 Out.PAN 1.3656E‐01 2.9165E‐01 1.9704E‐01 6.7305E‐02 4.4675E‐01 2.6629E‐01 6.8378E‐01 5370.8 0.006 1.458E‐03 Y 1.970E‐03 1.458E‐03 3.941E‐03 1.346E‐03 8.935E‐03 Y 6.828E‐02 2.731E‐02 1.368E‐02 2.663E‐02
8 2480 805 2480 805 Ox. Ov. #3 In.PAN 1.1705E‐01 1.8533E‐01 1.0632E‐01 7.2182E‐02 1.1413E‐01 2.1655E‐01 5.5014E‐01 5370.8 0.004 9.267E‐04 Y 1.063E‐03 9.267E‐04 2.126E‐03 1.444E‐03 2.283E‐03 Y 5.853E‐02 2.341E‐02 1.100E‐02 2.165E‐02
8 2480 806 2480 806 Ox. Ov. #3 Out.PAN 1.1705E‐01 2.1167E‐01 1.4534E‐01 6.7305E‐02 1.0242E‐01 2.1460E‐01 5.1503E‐01 5370.8 0.005 1.058E‐03 Y 1.453E‐03 1.058E‐03 2.907E‐03 1.346E‐03 2.048E‐03 Y 5.853E‐02 2.341E‐02 1.030E‐02 2.146E‐02
8 2480 807 2480 807 Ox. Ov. #4 In.PAN 1.1705E‐01 1.5412E‐01 1.1120E‐01 6.7305E‐02 4.6821E‐02 2.3898E‐01 4.5650E‐01 5370.8 0.003 7.706E‐04 Y 1.112E‐03 7.706E‐04 2.224E‐03 1.346E‐03 9.364E‐04 Y 5.853E‐02 2.341E‐02 9.130E‐03 2.390E‐02
8 2480 808 2480 808 Ox. Ov. #4 Out.A 1.1705E‐01 1.7655E‐01 1.1803E‐01 7.0231E‐02 6.9256E‐02 1.8533E‐01 3.6676E‐01 5370.8 0.004 8.828E‐04 Y 1.180E‐03 8.828E‐04 2.361E‐03 1.405E‐03 1.385E‐03 Y 5.853E‐02 2.341E‐02 7.335E‐03 1.853E‐02
8 2480 809 2480 809 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8 2480 810 2480 810 LTF Seal In. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1543.0
8 2480 811 2480 811 LTF Incinerator 5.1698E‐03 3.3262E‐01 1.3315E‐01 7.1207E‐02 2.1460E‐02 1.2681E‐02 4.9747E‐02 1478.3 0.026 1.663E‐03 Y 1.332E‐03 1.663E‐03 2.663E‐03 1.424E‐03 4.292E‐04 Y 2.585E‐03 1.034E‐03 9.949E‐04 1.268E‐03
8 2480 812 2480 812 LTF Seal Out. 5.6575E‐03 1.1608E‐01 8.3887E‐02 6.6329E‐02 1.5607E‐01 5.3649E‐02 1.2973E‐01 1543.0 0.009 5.804E‐04 Y 8.389E‐04 5.804E‐04 1.678E‐03 1.327E‐03 3.121E‐03 Y 2.829E‐03 1.132E‐03 2.595E‐03 5.365E‐03
8 2480 813 2480 813 HTF Seal In. 8.7759E‐01 7.6680E‐02 6.0338E‐02 1.9699E‐02 1.4429E‐02 2.3170E‐02 1.5025E‐02 1491.1 0.006 3.834E‐04 Y 6.034E‐04 3.834E‐04 1.207E‐03 3.940E‐04 2.886E‐04 Y 4.388E‐01 1.755E‐01 3.005E‐04 2.317E‐03
8 2480 814 2480 814 HTF Seal Out. 1.9509E‐02 1.4436E‐01 1.1217E‐01 6.2428E‐02 1.9509E‐03 1.3656E‐02 9.0410E‐02 1543.0 0.011 7.218E‐04 Y 1.122E‐03 7.218E‐04 2.243E‐03 1.249E‐03 3.902E‐05 Y 9.754E‐03 3.902E‐03 1.808E‐03 1.366E‐03
8 2480 815 2480 815 Surface Treat. ‐‐ ‐‐ ‐‐ ‐‐ 1.3071E‐01 ‐‐ ‐‐ ‐‐ 2.614E‐03
8 2480 816 2480 816 Surface Treat. Rinse ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8 2480 817 2480 817 Sizing Dryer 1. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.6252E‐01 3158.8 ‐‐ 3.250E‐03
8 2480 818 2480 818 Sizing Dryer 2. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8 2480 819 2480 819 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8 2480 820 2480 820 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8 2480 821 2480 821 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
10 2481 10‐01 2481 10‐01 Ox. Ov. #1 In.PAN 1.2681E‐01 3.8334E‐01 3.1409E‐01 8.5838E‐02 1.6485E‐01 1.0730E‐01 5.4527E‐01 5370.8 0.008 1.917E‐03 Y 3.141E‐03 1.917E‐03 6.282E‐03 1.717E‐03 3.297E‐03 Y 6.340E‐02 2.536E‐02 1.091E‐02 1.073E‐02
10 2481 10‐02 2481 10‐02 Ox. Ov. #1 Out.PAN 2.2435E‐01 5.6478E‐01 4.5845E‐01 7.8035E‐02 6.5549E‐01 2.1850E‐01 9.0325E‐01 5370.8 0.012 2.824E‐03 Y 4.585E‐03 2.824E‐03 9.169E‐03 1.561E‐03 1.311E‐02 Y 1.122E‐01 4.487E‐02 1.807E‐02 2.185E‐02
10 2481 10‐03 2481 10‐03 Ox. Ov. #2 In.PAN 1.6582E‐01 2.4581E‐01 1.6973E‐01 7.5108E‐02 3.3165E‐01 2.5947E‐01 5.1600E‐01 5370.8 0.005 1.229E‐03 Y 1.697E‐03 1.229E‐03 3.395E‐03 1.502E‐03 6.633E‐03 Y 8.291E‐02 3.316E‐02 1.032E‐02 2.595E‐02
10 2481 10‐04 2481 10‐04 Ox. Ov. #2 Out.PAN 1.3656E‐01 2.9165E‐01 1.9704E‐01 6.7305E‐02 4.4675E‐01 2.6629E‐01 6.8378E‐01 5370.8 0.006 1.458E‐03 Y 1.970E‐03 1.458E‐03 3.941E‐03 1.346E‐03 8.935E‐03 Y 6.828E‐02 2.731E‐02 1.368E‐02 2.663E‐02
10 2481 10‐05 2481 10‐05 Ox. Ov. #3 In.PAN 1.1705E‐01 1.8533E‐01 1.0632E‐01 7.2182E‐02 1.1413E‐01 2.1655E‐01 5.5014E‐01 5370.8 0.004 9.267E‐04 Y 1.063E‐03 9.267E‐04 2.126E‐03 1.444E‐03 2.283E‐03 Y 5.853E‐02 2.341E‐02 1.100E‐02 2.165E‐02
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Baghouse RTO

10 2481 10‐06 2481 10‐06 Ox. Ov. #3 Out.PAN 1.1705E‐01 2.1167E‐01 1.4534E‐01 6.7305E‐02 1.0242E‐01 2.1460E‐01 5.1503E‐01 5370.8 0.005 1.058E‐03 Y 1.453E‐03 1.058E‐03 2.907E‐03 1.346E‐03 2.048E‐03 Y 5.853E‐02 2.341E‐02 1.030E‐02 2.146E‐02
10 2481 10‐07 2481 10‐07 Ox. Ov. #4 In.PAN 1.1705E‐01 1.5412E‐01 1.1120E‐01 6.7305E‐02 4.6821E‐02 2.3898E‐01 4.5650E‐01 5370.8 0.003 7.706E‐04 Y 1.112E‐03 7.706E‐04 2.224E‐03 1.346E‐03 9.364E‐04 Y 5.853E‐02 2.341E‐02 9.130E‐03 2.390E‐02
10 2481 10‐08 2481 10‐08 Ox. Ov. #4 Out.A 1.1705E‐01 1.7655E‐01 1.1803E‐01 7.0231E‐02 6.9256E‐02 1.8533E‐01 3.6676E‐01 5370.8 0.004 8.828E‐04 Y 1.180E‐03 8.828E‐04 2.361E‐03 1.405E‐03 1.385E‐03 Y 5.853E‐02 2.341E‐02 7.335E‐03 1.853E‐02
10 2481 10‐09 2481 10‐09 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
10 2481 10‐10 2481 10‐10 LTF Seal In. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1543.0
10 2481 10‐11 2481 10‐11 LTF Incinerator 5.1698E‐03 3.3262E‐01 1.3315E‐01 7.1207E‐02 2.1460E‐02 1.2681E‐02 4.9747E‐02 1478.3 0.026 1.663E‐03 Y 1.332E‐03 1.663E‐03 2.663E‐03 1.424E‐03 4.292E‐04 Y 2.585E‐03 1.034E‐03 9.949E‐04 1.268E‐03
10 2481 10‐12 2481 10‐12 LTF Seal Out. 5.6575E‐03 1.1608E‐01 8.3887E‐02 6.6329E‐02 1.5607E‐01 5.3649E‐02 1.2973E‐01 1543.0 0.009 5.804E‐04 Y 8.389E‐04 5.804E‐04 1.678E‐03 1.327E‐03 3.121E‐03 Y 2.829E‐03 1.132E‐03 2.595E‐03 5.365E‐03
10 2481 10‐13 2481 10‐13 HTF Seal In. 8.7759E‐01 7.6680E‐02 6.0338E‐02 1.9699E‐02 1.4429E‐02 2.3170E‐02 1.5025E‐02 1491.1 0.006 3.834E‐04 Y 6.034E‐04 3.834E‐04 1.207E‐03 3.940E‐04 2.886E‐04 Y 4.388E‐01 1.755E‐01 3.005E‐04 2.317E‐03
10 2481 10‐14 2481 10‐14 HTF Seal Out. 1.9509E‐02 1.4436E‐01 1.1217E‐01 6.2428E‐02 1.9509E‐03 1.3656E‐02 9.0410E‐02 1543.0 0.011 7.218E‐04 Y 1.122E‐03 7.218E‐04 2.243E‐03 1.249E‐03 3.902E‐05 Y 9.754E‐03 3.902E‐03 1.808E‐03 1.366E‐03
10 2481 10‐15 2481 10‐15 Surface Treat. ‐‐ ‐‐ ‐‐ ‐‐ 1.3071E‐01 ‐‐ ‐‐ ‐‐ 2.614E‐03
10 2481 10‐16 2481 10‐16 Surface Treat. Rinse ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
10 2481 10‐17 2481 10‐17 Sizing Dryer 1. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.6252E‐01 3158.8 ‐‐ 3.250E‐03
10 2481 10‐18 2481 10‐18 Sizing Dryer 2. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
10 2481 10‐19 2481 10‐19 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
10 2481 10‐20 2481 10‐20 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
10 2481 10‐21 2481 10‐21 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
11 2482 11‐01 2482 11‐01 Ox. Ov. #1 In.PAN 1.5583E‐01 4.7110E‐01 3.8599E‐01 1.0549E‐01 2.0259E‐01 1.3186E‐01 8.0808E‐01 3989.7 0.014 2.356E‐03 Y 3.860E‐03 2.356E‐03 7.720E‐03 2.110E‐03 4.052E‐03 Y 7.792E‐02 3.117E‐02 1.616E‐02 1.319E‐02
11 2482 11‐02 2482 11‐02 Ox. Ov. #1 Out.PAN 2.7571E‐01 6.9406E‐01 5.6340E‐01 9.5898E‐02 8.0555E‐01 2.6852E‐01 1.2480E+00 3989.7 0.020 3.470E‐03 Y 5.634E‐03 3.470E‐03 1.127E‐02 1.918E‐03 1.611E‐02 Y 1.379E‐01 5.514E‐02 2.496E‐02 2.685E‐02
11 2482 11‐03 2482 11‐03 Ox. Ov. #2 In.PAN 2.0378E‐01 3.0208E‐01 2.0858E‐01 9.2302E‐02 4.0757E‐01 3.1886E‐01 7.7212E‐01 3989.7 0.009 1.510E‐03 Y 2.086E‐03 1.510E‐03 4.172E‐03 1.846E‐03 8.151E‐03 Y 1.019E‐01 4.076E‐02 1.544E‐02 3.189E‐02
11 2482 11‐04 2482 11‐04 Ox. Ov. #2 Out.PAN 1.6782E‐01 3.5842E‐01 2.4214E‐01 8.2712E‐02 5.4902E‐01 3.2725E‐01 9.7830E‐01 3989.7 0.010 1.792E‐03 Y 2.421E‐03 1.792E‐03 4.843E‐03 1.654E‐03 1.098E‐02 Y 8.391E‐02 3.356E‐02 1.957E‐02 3.273E‐02
11 2482 11‐05 2482 11‐05 Ox. Ov. #3 In.PAN 1.4385E‐01 2.2776E‐01 1.3066E‐01 8.8706E‐02 1.4025E‐01 2.6612E‐01 8.1407E‐01 3989.7 0.007 1.139E‐03 Y 1.307E‐03 1.139E‐03 2.613E‐03 1.774E‐03 2.805E‐03 Y 7.192E‐02 2.877E‐02 1.628E‐02 2.661E‐02
11 2482 11‐06 2482 11‐06 Ox. Ov. #3 Out.PAN 1.4385E‐01 2.6012E‐01 1.7861E‐01 8.2712E‐02 1.2587E‐01 2.6372E‐01 7.7092E‐01 3989.7 0.008 1.301E‐03 Y 1.786E‐03 1.301E‐03 3.572E‐03 1.654E‐03 2.517E‐03 Y 7.192E‐02 2.877E‐02 1.542E‐02 2.637E‐02
11 2482 11‐07 2482 11‐07 Ox. Ov. #4 In.PAN 1.4385E‐01 1.8940E‐01 1.3666E‐01 8.2712E‐02 5.7539E‐02 2.9369E‐01 6.9900E‐01 3989.7 0.006 9.470E‐04 Y 1.367E‐03 9.470E‐04 2.733E‐03 1.654E‐03 1.151E‐03 Y 7.192E‐02 2.877E‐02 1.398E‐02 2.937E‐02
11 2482 11‐08 2482 11‐08 Ox. Ov. #4 Out.A 1.4385E‐01 2.1697E‐01 1.4505E‐01 8.6308E‐02 8.5110E‐02 2.2776E‐01 5.8871E‐01 3989.7 0.006 1.085E‐03 Y 1.450E‐03 1.085E‐03 2.901E‐03 1.726E‐03 1.702E‐03 Y 7.192E‐02 2.877E‐02 1.177E‐02 2.278E‐02
11 2482 11‐09 2482 11‐09 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
11 2482 11‐10 2482 11‐10 LTF Seal In. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2906.4
11 2482 11‐11 2482 11‐11 LTF Incinerator 6.3533E‐03 4.0877E‐01 1.6363E‐01 8.7507E‐02 2.6372E‐02 1.5583E‐02 6.1135E‐02 1478.3 0.032 2.044E‐03 Y 1.636E‐03 2.044E‐03 3.273E‐03 1.750E‐03 5.274E‐04 Y 3.177E‐03 1.271E‐03 1.223E‐03 1.558E‐03
11 2482 11‐12 2482 11‐12 LTF Seal Out. 6.9526E‐03 1.4265E‐01 1.0309E‐01 8.1514E‐02 1.9180E‐01 6.5930E‐02 1.5943E‐01 2906.4 0.006 7.132E‐04 Y 1.031E‐03 7.132E‐04 2.062E‐03 1.630E‐03 3.836E‐03 Y 3.476E‐03 1.391E‐03 3.189E‐03 6.593E‐03
11 2482 11‐13 2482 11‐13 HTF Seal In. 1.0785E+00 9.4234E‐02 7.4151E‐02 2.4208E‐02 1.7732E‐02 2.8474E‐02 1.8464E‐02 2185.5 0.005 4.712E‐04 Y 7.415E‐04 4.712E‐04 1.483E‐03 4.842E‐04 3.546E‐04 Y 5.392E‐01 2.157E‐01 3.693E‐04 2.847E‐03
11 2482 11‐14 2482 11‐14 HTF Seal Out. 2.3975E‐02 1.7741E‐01 1.3785E‐01 7.6719E‐02 2.3975E‐03 1.6782E‐02 1.1111E‐01 2893.1 0.007 8.871E‐04 Y 1.379E‐03 8.871E‐04 2.757E‐03 1.534E‐03 4.795E‐05 Y 1.199E‐02 4.795E‐03 2.222E‐03 1.678E‐03
11 2482 11‐15 2482 11‐15 Surface Treat. ‐‐ ‐‐ ‐‐ ‐‐ 1.6063E‐01 ‐‐ ‐‐ ‐‐ 3.213E‐03
11 2482 11‐16 2482 11‐16 Surface Treat. Rinse ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
11 2482 11‐17 2482 11‐17 Sizing Dryer 1. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.9973E‐01 3390.8 ‐‐ 3.995E‐03
11 2482 11‐18 2482 11‐18 Sizing Dryer 2. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
11 2482 11‐19 2482 11‐19 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
11 2482 11‐20 2482 11‐20 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
11 2482 11‐21 2482 11‐21 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
12 2483 12‐01 2483 12‐01 Ox. Ov. #1 In.PAN 1.5583E‐01 4.7110E‐01 3.8599E‐01 1.0549E‐01 2.0259E‐01 1.3186E‐01 8.0808E‐01 3989.7 0.014 2.356E‐03 Y 3.860E‐03 2.356E‐03 7.720E‐03 2.110E‐03 4.052E‐03 Y 7.792E‐02 3.117E‐02 1.616E‐02 1.319E‐02
12 2483 12‐02 2483 12‐02 Ox. Ov. #1 Out.PAN 2.7571E‐01 6.9406E‐01 5.6340E‐01 9.5898E‐02 8.0555E‐01 2.6852E‐01 1.2480E+00 3989.7 0.020 3.470E‐03 Y 5.634E‐03 3.470E‐03 1.127E‐02 1.918E‐03 1.611E‐02 Y 1.379E‐01 5.514E‐02 2.496E‐02 2.685E‐02
12 2483 12‐03 2483 12‐03 Ox. Ov. #2 In.PAN 2.0378E‐01 3.0208E‐01 2.0858E‐01 9.2302E‐02 4.0757E‐01 3.1886E‐01 7.7212E‐01 3989.7 0.009 1.510E‐03 Y 2.086E‐03 1.510E‐03 4.172E‐03 1.846E‐03 8.151E‐03 Y 1.019E‐01 4.076E‐02 1.544E‐02 3.189E‐02
12 2483 12‐04 2483 12‐04 Ox. Ov. #2 Out.PAN 1.6782E‐01 3.5842E‐01 2.4214E‐01 8.2712E‐02 5.4902E‐01 3.2725E‐01 9.7830E‐01 3989.7 0.010 1.792E‐03 Y 2.421E‐03 1.792E‐03 4.843E‐03 1.654E‐03 1.098E‐02 Y 8.391E‐02 3.356E‐02 1.957E‐02 3.273E‐02
12 2483 12‐05 2483 12‐05 Ox. Ov. #3 In.PAN 1.4385E‐01 2.2776E‐01 1.3066E‐01 8.8706E‐02 1.4025E‐01 2.6612E‐01 8.1407E‐01 3989.7 0.007 1.139E‐03 Y 1.307E‐03 1.139E‐03 2.613E‐03 1.774E‐03 2.805E‐03 Y 7.192E‐02 2.877E‐02 1.628E‐02 2.661E‐02
12 2483 12‐06 2483 12‐06 Ox. Ov. #3 Out.PAN 1.4385E‐01 2.6012E‐01 1.7861E‐01 8.2712E‐02 1.2587E‐01 2.6372E‐01 7.7092E‐01 3989.7 0.008 1.301E‐03 Y 1.786E‐03 1.301E‐03 3.572E‐03 1.654E‐03 2.517E‐03 Y 7.192E‐02 2.877E‐02 1.542E‐02 2.637E‐02
12 2483 12‐07 2483 12‐07 Ox. Ov. #4 In.PAN 1.4385E‐01 1.8940E‐01 1.3666E‐01 8.2712E‐02 5.7539E‐02 2.9369E‐01 6.9900E‐01 3989.7 0.006 9.470E‐04 Y 1.367E‐03 9.470E‐04 2.733E‐03 1.654E‐03 1.151E‐03 Y 7.192E‐02 2.877E‐02 1.398E‐02 2.937E‐02
12 2483 12‐08 2483 12‐08 Ox. Ov. #4 Out.A 1.4385E‐01 2.1697E‐01 1.4505E‐01 8.6308E‐02 8.5110E‐02 2.2776E‐01 5.8871E‐01 3989.7 0.006 1.085E‐03 Y 1.450E‐03 1.085E‐03 2.901E‐03 1.726E‐03 1.702E‐03 Y 7.192E‐02 2.877E‐02 1.177E‐02 2.278E‐02
112 2483 12‐09 2483 12‐09 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
12 2483 12‐10 2483 12‐10 LTF Seal In. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2906.4
12 2483 12‐11 2483 12‐11 LTF Incinerator 6.3533E‐03 4.0877E‐01 1.6363E‐01 8.7507E‐02 2.6372E‐02 1.5583E‐02 6.1135E‐02 1478.3 0.032 2.044E‐03 Y 1.636E‐03 2.044E‐03 3.273E‐03 1.750E‐03 5.274E‐04 Y 3.177E‐03 1.271E‐03 1.223E‐03 1.558E‐03
12 2483 12‐12 2483 12‐12 LTF Seal Out. 6.9526E‐03 1.4265E‐01 1.0309E‐01 8.1514E‐02 1.9180E‐01 6.5930E‐02 1.5943E‐01 2906.4 0.006 7.132E‐04 Y 1.031E‐03 7.132E‐04 2.062E‐03 1.630E‐03 3.836E‐03 Y 3.476E‐03 1.391E‐03 3.189E‐03 6.593E‐03
12 2483 12‐13 2483 12‐13 HTF Seal In. 1.0785E+00 9.4234E‐02 7.4151E‐02 2.4208E‐02 1.7732E‐02 2.8474E‐02 1.8464E‐02 2185.5 0.005 4.712E‐04 Y 7.415E‐04 4.712E‐04 1.483E‐03 4.842E‐04 3.546E‐04 Y 5.392E‐01 2.157E‐01 3.693E‐04 2.847E‐03
12 2483 12‐14 2483 12‐14 HTF Seal Out. 2.3975E‐02 1.7741E‐01 1.3785E‐01 7.6719E‐02 2.3975E‐03 1.6782E‐02 1.1111E‐01 2893.1 0.007 8.871E‐04 Y 1.379E‐03 8.871E‐04 2.757E‐03 1.534E‐03 4.795E‐05 Y 1.199E‐02 4.795E‐03 2.222E‐03 1.678E‐03
12 2483 12‐15 2483 12‐15 Surface Treat. ‐‐ ‐‐ ‐‐ ‐‐ 1.6063E‐01 ‐‐ ‐‐ ‐‐ 3.213E‐03
12 2483 12‐16 2483 12‐16 Surface Treat. Rinse ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
12 2483 12‐17 2483 12‐17 Sizing Dryer 1. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.9973E‐01 3390.8 ‐‐ 3.995E‐03
12 2483 12‐18 2483 12‐18 Sizing Dryer 2. ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
12 2483 12‐19 2483 12‐19 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
12 2483 12‐20 2483 12‐20 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
12 2483 12‐21 2483 12‐21 Not Designated ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
13 2484 13‐01 2484 13‐01 Ox. Ov. #1 Zn 1 & 2 1.0347E‐01 1.4103E‐02 1.4103E‐02 1.2757E‐02 8.6463E‐04 6.9950E‐03 4.7696E‐03 2455.2 0.001 7.052E‐05 Y 1.410E‐04 7.052E‐05 2.821E‐04 2.551E‐04 N 1.035E‐01 1.035E‐01 6.995E‐04
13 2484 13‐02 2484 13‐02 Ox. Ov. #2 Zn 1 & 2 1.1268E‐01 1.7860E‐02 1.7860E‐02 1.6300E‐02 1.2402E‐03 9.8511E‐03 9.2132E‐03 3989.7 0.001 8.930E‐05 Y 1.786E‐04 8.930E‐05 3.572E‐04 3.260E‐04 N 1.127E‐01 1.127E‐01 9.851E‐04
13 2484 13‐03 2484 13‐03 Ox. Ov. #3 Zn 1 & 2 1.0064E‐01 5.8185E‐03 5.8185E‐03 5.3862E‐03 2.6577E‐04 3.4018E‐03 1.0737E‐03 3989.7 0.000 2.909E‐05 Y 5.819E‐05 2.909E‐05 1.164E‐04 1.077E‐04 N 1.006E‐01 1.006E‐01 3.402E‐04
13 2484 13‐04 2484 13‐04 Ox. Ov. #4 Zn 1 & 2 9.7093E‐02 5.4642E‐03 5.4642E‐03 4.3940E‐03 2.8632E‐04 3.3735E+00 1.4139E‐03 3989.7 0.000 2.732E‐05 Y 5.464E‐05 2.732E‐05 1.093E‐04 8.788E‐05 N 9.709E‐02 9.709E‐02 3.373E‐01
13 2484 13‐05 2484 13‐05 RTO & Baghouse 3.8048E+00 1.4258E+00 1.3366E+00 1.3437E‐01 3.2108E‐01 1.9378E‐01 7.1903E‐01 47897.0 0.003 7.129E‐03 Y 1.337E‐02 7.129E‐03 2.673E‐02 2.687E‐03 6.422E‐03 N 3.805E+00 3.805E+00 1.438E‐02 1.938E‐02
13 2484 13‐06 2484 13‐06 Surface Treatment ‐‐ ‐‐ ‐‐ ‐‐ 1.6063E‐01 ‐‐ ‐‐ ‐‐ 3.213E‐03
13 2484 13‐07 2484 13‐07 Sizing Dryer #1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.9973E‐01 ‐‐ 3.995E‐03
13 2484 13‐08 2484 13‐08 Sizing Dryer #2 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
13 2484 13‐09 2484 13‐09 Sizing Dryer #3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
13 2484 13‐10 2484 13‐10 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
14 2485 14‐01 2485 14‐01 Ox. Ov. #1 Zn 1 & 2 1.0347E‐01 1.4103E‐02 1.4103E‐02 1.2757E‐02 8.6463E‐04 6.9950E‐03 4.7696E‐03 2455.2 0.001 7.052E‐05 Y 1.410E‐04 7.052E‐05 2.821E‐04 2.551E‐04 N 1.035E‐01 1.035E‐01 6.995E‐04
14 2485 14‐02 2485 14‐02 Ox. Ov. #2 Zn 1 & 2 1.1268E‐01 1.7860E‐02 1.7860E‐02 1.6300E‐02 1.2402E‐03 9.8511E‐03 9.2132E‐03 3989.7 0.001 8.930E‐05 Y 1.786E‐04 8.930E‐05 3.572E‐04 3.260E‐04 N 1.127E‐01 1.127E‐01 9.851E‐04
14 2485 14‐03 2485 14‐03 Ox. Ov. #3 Zn 1 & 2 1.0064E‐01 5.8185E‐03 5.8185E‐03 5.3862E‐03 2.6577E‐04 3.4018E‐03 1.0737E‐03 3989.7 0.000 2.909E‐05 Y 5.819E‐05 2.909E‐05 1.164E‐04 1.077E‐04 N 1.006E‐01 1.006E‐01 3.402E‐04
14 2485 14‐04 2485 14‐04 Ox. Ov. #4 Zn 1 & 2 9.7093E‐02 5.4642E‐03 5.4642E‐03 4.3940E‐03 2.8632E‐04 3.3735E+00 1.4139E‐03 3989.7 0.000 2.732E‐05 Y 5.464E‐05 2.732E‐05 1.093E‐04 8.788E‐05 N 9.709E‐02 9.709E‐02 3.373E‐01
14 2485 14‐05 2485 14‐05 RTO & Baghouse 3.8048E+00 1.4258E+00 1.3366E+00 1.3437E‐01 3.2108E‐01 1.9378E‐01 7.1903E‐01 47897.0 0.003 7.129E‐03 Y 1.337E‐02 7.129E‐03 2.673E‐02 2.687E‐03 6.422E‐03 N 3.805E+00 3.805E+00 1.438E‐02 1.938E‐02
14 2485 14‐06 2485 14‐06 Surface Treatment ‐‐ ‐‐ ‐‐ ‐‐ 1.6063E‐01 ‐‐ ‐‐ ‐‐ 3.213E‐03
14 2485 14‐07 2485 14‐07 Sizing Dryer #1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.9973E‐01 ‐‐ 3.995E‐03
14 2485 14‐08 2485 14‐08 Sizing Dryer #2 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
14 2485 14‐09 2485 14‐09 Sizing Dryer #3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
14 2485 14‐10 2485 14‐10 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
15 2489 15‐01 2489 15‐01 Ox. Ov. #1 Zn 1 & 2 1.1226E‐01 1.5301E‐02 1.5301E‐02 1.3840E‐02 9.3806E‐04 7.5890E‐03 5.1747E‐03 4591.7 0.000 7.651E‐05 Y 1.530E‐04 7.651E‐05 3.060E‐04 2.768E‐04 N 1.123E‐01 1.123E‐01 7.589E‐04
15 2489 15‐02 2489 15‐02 Ox. Ov. #2 Zn 1 & 2 1.2226E‐01 1.9376E‐02 1.9376E‐02 1.7685E‐02 1.3456E‐03 1.0688E‐02 9.9957E‐03 7461.6 0.000 9.688E‐05 Y 1.938E‐04 9.688E‐05 3.875E‐04 3.537E‐04 N 1.223E‐01 1.223E‐01 1.069E‐03
15 2489 15‐03 2489 15‐03 Ox. Ov. #3 Zn 1 & 2 1.0918E‐01 6.3127E‐03 6.3127E‐03 5.8436E‐03 2.8834E‐04 3.6907E‐03 1.1649E‐03 7461.6 0.000 3.156E‐05 Y 6.313E‐05 3.156E‐05 1.263E‐04 1.169E‐04 N 1.092E‐01 1.092E‐01 3.691E‐04
15 2489 15‐04 2489 15‐04 Ox. Ov. #4 Zn 1 & 2 1.0534E‐01 5.9282E‐03 5.9282E‐03 4.7672E‐03 3.1064E‐04 3.6600E+00 1.5340E‐03 7461.6 0.000 2.964E‐05 Y 5.928E‐05 2.964E‐05 1.186E‐04 9.534E‐05 N 1.053E‐01 1.053E‐01 3.660E‐01
15 2489 15‐05 2489 15‐05 FTO/Baghouse/SCR/Heat Recove 4.1280E+00 1.5468E+00 1.4502E+00 1.4578E‐01 3.4835E‐01 2.1023E‐01 7.8009E‐01 97391.3 0.002 7.734E‐03 Y 1.450E‐02 7.734E‐03 2.900E‐02 2.916E‐03 6.967E‐03 N 4.128E+00 4.128E+00 1.560E‐02 2.102E‐02
15 2489 15‐06 2489 15‐06 Surface Treatment ‐‐ ‐‐ ‐‐ ‐‐ 1.7427E‐01 ‐‐ ‐‐ ‐‐ 3.485E‐03
15 2489 15‐07 2489 15‐07 Sizing Dryers #1,2,3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2.1669E‐01 ‐‐ 4.334E‐03
15 2489 15‐10 2489 15‐10 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
16 2490 16‐01 2490 16‐01 Ox. Ov. #1 Zn 1 & 2 1.1226E‐01 1.5301E‐02 1.5301E‐02 1.3840E‐02 9.3806E‐04 7.5890E‐03 5.1747E‐03 4591.7 0.000 7.651E‐05 Y 1.530E‐04 7.651E‐05 3.060E‐04 2.768E‐04 N 1.123E‐01 1.123E‐01 7.589E‐04
16 2490 16‐02 2490 16‐02 Ox. Ov. #2 Zn 1 & 2 1.2226E‐01 1.9376E‐02 1.9376E‐02 1.7685E‐02 1.3456E‐03 1.0688E‐02 9.9957E‐03 7461.6 0.000 9.688E‐05 Y 1.938E‐04 9.688E‐05 3.875E‐04 3.537E‐04 N 1.223E‐01 1.223E‐01 1.069E‐03
16 2490 16‐03 2490 16‐03 Ox. Ov. #3 Zn 1 & 2 1.0918E‐01 6.3127E‐03 6.3127E‐03 5.8436E‐03 2.8834E‐04 3.6907E‐03 1.1649E‐03 7461.6 0.000 3.156E‐05 Y 6.313E‐05 3.156E‐05 1.263E‐04 1.169E‐04 N 1.092E‐01 1.092E‐01 3.691E‐04
16 2490 16‐04 2490 16‐04 Ox. Ov. #4 Zn 1 & 2 1.0534E‐01 5.9282E‐03 5.9282E‐03 4.7672E‐03 3.1064E‐04 3.6600E+00 1.5340E‐03 7461.6 0.000 2.964E‐05 Y 5.928E‐05 2.964E‐05 1.186E‐04 9.534E‐05 N 1.053E‐01 1.053E‐01 3.660E‐01
16 2490 16‐05 2490 16‐05 FTO/Baghouse/SCR/Heat Recove 4.1280E+00 1.5468E+00 1.4502E+00 1.4578E‐01 3.4835E‐01 2.1023E‐01 7.8009E‐01 97391.3 0.002 7.734E‐03 Y 1.450E‐02 7.734E‐03 2.900E‐02 2.916E‐03 6.967E‐03 N 4.128E+00 4.128E+00 1.560E‐02 2.102E‐02
16 2490 16‐06 2490 16‐06 Surface Treatment ‐‐ ‐‐ ‐‐ ‐‐ 1.7427E‐01 ‐‐ ‐‐ ‐‐ 3.485E‐03
16 2490 16‐07 2490 16‐07 Sizing Dryers #1,2,3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 2.1669E‐01 ‐‐ 4.334E‐03
16 2490 16‐10 2490 16‐10 Bicarb Mix Room ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

PILOT 8162 PL01 8162 PL01 Pilot Plant Oxidation Ovens 5.3418E‐05 1.6155E‐04 8.3037E‐05 ‐‐ 1.7258E‐04 1.3657E‐04 1.4058E‐04 1787.5 0.000 8.077E‐07 Y 8.304E‐07 8.077E‐07 1.661E‐06 3.452E‐06 Y 2.671E‐05 1.068E‐05 2.812E‐06 1.366E‐05
PILOT 8162 PL02a 8162 PL02a Pilot Plant LT Furnace #1 In ‐‐ 5.7904E‐05 2.9763E‐05 ‐‐ 1.8577E‐07 ‐‐ 2.8800E‐05 623.6 0.000 2.895E‐07 Y 2.976E‐07 2.895E‐07 5.953E‐07 3.715E‐09 5.760E‐07
PILOT 8162 PL02b 8162 PL02b Pilot Plant LT Furnace #1 Out ‐‐ 6.1934E‐04 3.1835E‐04 ‐‐ 1.7908E‐04 5.7019E‐04 2.3702E‐03 623.6 0.000 3.097E‐06 Y 3.183E‐06 3.097E‐06 6.367E‐06 3.582E‐06 4.740E‐05 5.702E‐05
PILOT 8162 PL03a 8162 PL03a Pilot Plant LT Furnace #2 In ‐‐ 1.1340E‐03 5.8286E‐04 ‐‐ 1.3301E‐04 ‐‐ 4.8735E‐03 623.6 0.000 5.670E‐06 Y 5.829E‐06 5.670E‐06 1.166E‐05 2.660E‐06 9.747E‐05
PILOT 8162 PL03b 8162 PL03b Pilot Plant LT Furnace #2 Out ‐‐ 5.7904E‐05 2.9763E‐05 ‐‐ 1.8577E‐07 ‐‐ 2.8800E‐05 623.6 0.000 2.895E‐07 Y 2.976E‐07 2.895E‐07 5.953E‐07 3.715E‐09 5.760E‐07
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 Table B‐1a: Emission Reduction Calculations

VOC Emission 

Rate Before 

Control

CO Emission 

Rate Before 

Control

NH3 Emission 

Rate Before 
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Rate Before 

Control

PM2.5

Emission Rate 
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PM10
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Annual NOx 

Emission Rate 
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Baghouse RTO

PILOT 8162 PL04a 8162 PL04a Pilot Plant HT Furnace In ‐‐ 5.7904E‐05 2.9763E‐05 ‐‐ 1.8577E‐07 ‐‐ 2.6460E‐04 623.6 0.000 2.895E‐07 Y 2.976E‐07 2.895E‐07 5.953E‐07 3.715E‐09 5.292E‐06
PILOT 8162 PL04b 8162 PL04b Pilot Plant HT Furnace  Out ‐‐ 5.7904E‐05 2.9763E‐05 ‐‐ 6.2179E‐03 ‐‐ 2.6460E‐04 623.6 0.000 2.895E‐07 Y 2.976E‐07 2.895E‐07 5.953E‐07 1.244E‐04 5.292E‐06
PILOT 8162 PL05a 8162 PL05a Pilot Plant HM Furnace In ‐‐ 5.7904E‐05 2.9763E‐05 ‐‐ 1.8577E‐07 ‐‐ 2.6460E‐04 623.6 0.000 2.895E‐07 Y 2.976E‐07 2.895E‐07 5.953E‐07 3.715E‐09 5.292E‐06
PILOT 8162 Pl05b 8162 Pl05b Pilot Plant HM Furnace Out ‐‐ 5.7904E‐05 2.9763E‐05 ‐‐ 1.8577E‐07 ‐‐ 2.6460E‐04 623.6 0.000 2.895E‐07 Y 2.976E‐07 2.895E‐07 5.953E‐07 3.715E‐09 5.292E‐06
PILOT 8162 PL06 8162 PL06 Pilot Plant Incinerator 8.013E‐03 2.1532E‐03 1.1068E‐03 1.155E‐03 1.2238E‐07 4.4056E‐05 9.4658E‐05 253.7 0.001 1.077E‐05 Y 1.107E‐05 1.077E‐05 2.214E‐05 2.309E‐05 Y 4.007E‐03 1.603E‐03 1.893E‐06 4.406E‐06
Matrix 2478 2478_1 2478_1 Tower 1 RTO 0.30952 0.0470 0.0470 0.0037 ‐‐ 0.2476 0.0271 2589.4 0.002 2.352E‐04 Y 4.705E‐04 2.352E‐04 9.410E‐04 7.429E‐05 N 3.095E‐01 3.095E‐01 2.714E‐02 2.476E‐01
Matrix 2478 2478_16 2478_16 Tower 4 RTO 0.42857 0.0651 0.0651 0.0051 ‐‐ 0.3429 0.0543 2275.1 0.003 3.257E‐04 Y 6.514E‐04 3.257E‐04 1.303E‐03 1.029E‐04 N 4.286E‐01 4.286E‐01 5.429E‐02 3.429E‐01
Matrix 2478 2478_17 2478_17 Tower 3 RTO 0.45238 0.0688 0.0688 0.0054 ‐‐ 0.3619 0.0543 2275.1 0.004 3.438E‐04 Y 6.876E‐04 3.438E‐04 1.375E‐03 1.086E‐04 N 4.524E‐01 4.524E‐01 5.429E‐02 3.619E‐01
EmGen 2344 G‐31 G‐31 Emergency Generator 3.627 0.2574 2.5740E‐01 0.23985 ‐‐ 0.78156 0.2941497
EmGen 2344 G‐35 G‐35 Emergency Generator 3.627 0.2574 2.5740E‐01 0.23985 ‐‐ 0.78156 0.2941497
EmGen 2436 G‐54 G‐54 Emergency Generator 9.455 0.671 6.7100E‐01 0.62525 ‐‐ 2.0374 0.7668005
EmGen 2436 G‐58 G‐58 Emergency Generator 9.455 0.671 6.7100E‐01 0.62525 ‐‐ 2.0374 0.7668005
EmGen 2478 G‐76 G‐76 Emergency Generator 13.95 0.99 9.9000E‐01 0.9225 ‐‐ 3.006 1.131345
EmGen 2479 G‐81 G‐81 Emergency Generator 15.035 1.067 1.0670E+00 0.99425 ‐‐ 3.2398 1.2193385
EmGen 8132 G‐83 G‐83 Emergency Generator 6.944 0.4928 4.9280E‐01 0.4592 ‐‐ 1.49632 0.5631584
EmGen 2479 G‐84 G‐84 Emergency Generator 14.415 1.023 1.0230E+00 0.95325 ‐‐ 3.1062 1.1690565
EmGen 2478 G‐85 G‐85 Emergency Generator 16.585 1.177 1.1770E+00 1.09675 ‐‐ 3.5738 1.3450435
EmGen 2480 G‐86 G‐86 Emergency Generator 23.312 1.6544 1.6544E+00 1.5416 ‐‐ 5.02336 1.8906032
EmGen 2480 G‐87 G‐87 Emergency Generator 23.312 1.6544 1.6544E+00 1.5416 ‐‐ 5.02336 1.8906032
EmGen 2481 G‐88 G‐88 Emergency Generator 23.467 1.6654 1.6654E+00 1.55185 ‐‐ 5.05676 1.9031737
EmGen 2481 G‐89 G‐89 Emergency Generator 23.467 1.6654 1.6654E+00 1.55185 ‐‐ 5.05676 1.9031737
EmGen 2482 G‐2482‐1 West G‐2482‐1 West Emergency Generator 23.312 1.6544 1.6544E+00 1.5416 ‐‐ 5.02336 1.8906032
EmGen 2482 G‐2482‐2 East G‐2482‐2 East Emergency Generator 23.312 1.6544 1.6544E+00 1.5416 ‐‐ 5.02336 1.8906032
EmGen 2483 G‐2483‐1 West G‐2483‐1 West Emergency Generator 23.312 1.6544 1.6544E+00 1.5416 ‐‐ 5.02336 1.8906032
EmGen 2483 G‐2483‐2 East G‐2483‐2 East Emergency Generator 23.312 1.6544 1.6544E+00 1.5416 ‐‐ 5.02336 1.8906032
EmGen 2484 G‐2484‐1 West G‐2484‐1 West Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2484 G‐2484‐2 East G‐2484‐2 East Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2485 G‐2485‐1 West G‐2485‐1 West Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2485 G‐2485‐2 East G‐2485‐2 East Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2486 G‐2486‐1 West G‐2486‐1 West Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2486 G‐2486‐2 East G‐2486‐2 East Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2487 G‐2487‐1 West G‐2487‐1 West Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2487 G‐2487‐2 East G‐2487‐2 East Emergency Generator 5.4902 0.0840 0.0840 1.5621 ‐‐ 1.7807 0.7758
EmGen 2478 G‐90 G‐90 Emergency Generator 6.107 0.4334 4.3340E‐01 0.40385 ‐‐ 1.31596 0.4952777
EmGen 2478 G‐91 G‐91 Emergency Generator 1.519 0.1078 1.0780E‐01 0.10045 ‐‐ 0.32732 0.1231909
EmGen 2486 G‐92 G‐92 Emergency Generator 19.189 1.3618 1.3618E+00 1.26895 ‐‐ 4.13492 1.5562279
EmGen Plant CA‐239 CA‐239 Air Compressor 7.75 0.55 5.5000E‐01 0.5125 ‐‐ 1.67 0.628525
HVAC 2344 2344‐7 2344‐7 HVAC Heaters 0.1401 0.0113 0.0113 0.0009 ‐‐ 0.0596 0.0082
HVAC 2343 2343‐1 2343‐1 HVAC Heaters 0.0686 0.0055 0.0055 0.0004 ‐‐ 0.0292 0.0040
HVAC 2422 2422‐1 2422‐1 HVAC Heaters 0.0123 0.0010 0.0010 0.0001 ‐‐ 0.0053 0.0007
HVAC 2436 2436‐1 2436‐1 Boiler‐Out of Service 0.0000 0.0000 0.0000 0.0000 ‐‐ 0.0000 0.0000
HVAC 2436 2436‐10 2436‐10 HVAC Heaters 0.1577 0.0128 0.0128 0.0010 ‐‐ 0.0671 0.0092
HVAC 2478 2478‐16 2478‐16 Boiler 0.0290 0.0023 0.0023 0.0002 ‐‐ 0.0124 0.0017
HVAC 2479 2479‐1 2479‐1 HVAC Heaters 0.1509 0.0122 0.0122 0.0010 ‐‐ 0.0642 0.0088
HVAC 2480 2480‐1 2480‐1 HVAC Heaters 0.1339 0.0108 0.0108 0.0009 ‐‐ 0.0570 0.0078
HVAC 2481 2481‐1 2481‐1 HVAC Heaters 0.1339 0.0108 0.0108 0.0009 ‐‐ 0.0570 0.0078
HVAC 2482 2482‐18 2482‐18 HVAC Heaters 0.2678 0.0217 0.0217 0.0017 ‐‐ 0.1140 0.0157
HVAC 2483 2483‐18 2483‐18 HVAC Heaters 0.2678 0.0217 0.0217 0.0017 ‐‐ 0.1140 0.0157
HVAC 2486 2486‐1 2486‐1 HVAC unit downflow 0.0073 0.0006 0.0006 0.0000 ‐‐ 0.0031 0.0004
HVAC 2486 2486‐2 2486‐2 HVAC unit side discharge 0.0056 0.0004 0.0004 0.0000 ‐‐ 0.0024 0.0003
HVAC 2486 2486‐3 2486‐3 Heaters 0.0038 0.0003 0.0003 0.0000 ‐‐ 0.0016 0.0002
HVAC 2486 2486‐4 2486‐4 Boilers 0.0158 0.0013 0.0013 0.0001 ‐‐ 0.0067 0.0009
HVAC 2488 2488‐1 2488‐1 HVAC Heaters 0.0039 0.0003 0.0003 0.0000 ‐‐ 0.0017 0.0002
HVAC 8156 8156‐1 8156‐1 HVAC Heaters 0.0171 0.0014 0.0014 0.0001 ‐‐ 0.0073 0.0010
HVAC 8132 8132‐1 8132‐1 HVAC Heaters 0.0153 0.0012 0.0012 0.0001 ‐‐ 0.0065 0.0009
HVAC 8162 8162‐2 8162‐2 HVAC Heaters 0.0287 0.0023 0.0023 0.0002 ‐‐ 0.0122 0.0017
HVAC 8167 8167‐1 8167‐1 HVAC Heaters 0.0086 0.0007 0.0007 0.0001 ‐‐ 0.0036 0.0005
HVAC 8185 8185‐1 8185‐1 Air Conditioners 0.0086 0.0007 0.0007 0.0001 ‐‐ 0.0036 0.0005
HVAC 8186 8186‐1 8186‐1 Air Conditioners 0.0029 0.0002 0.0002 0.0000 ‐‐ 0.0012 0.0002
HVAC 8249 8249‐1 8249‐1 Boiler 0.0115 0.0009 0.0009 0.0001 ‐‐ 0.0049 0.0007
HVAC 8249 8249‐2 8249‐2 Hot Water Heater 0.0023 0.0002 0.0002 0.0000 ‐‐ 0.0010 0.0001
HVAC 8259 8259‐1 8259‐1 HVAC Heaters 0.0686 0.0055 0.0055 0.0004 ‐‐ 0.0292 0.0040
HVAC 9364 9364‐1 9364‐1 HVAC Heaters 0.0126 0.0010 0.0010 0.0001 ‐‐ 0.0053 0.0007
HVAC 9364 9364‐2 9364‐2 Boiler 0.0168 0.0014 0.0014 0.0001 ‐‐ 0.0071 0.0010
HVAC 9370 9370‐1 9370‐1 HVAC Heaters 0.0025 0.0002 0.0002 0.0000 ‐‐ 0.0011 0.0001

Notes:
a
  Emissions updated per 2014 FL15/16 NOI update and 2016 FL13 stack tests.
b  PM10 grain loading (gr/scf) = lb/hr x 7000 gr/lb x 1 hr/60 min  x min/scf

d  Although operation of a baghouse for units with grain loadings below 0.005 gr/scfm is not considered to be efficient, baghouse technology was evaluated for all units, regardless of calculated grain loading.

f The scrubber PM10 control efficiency was estimated at 98% based on a vendor cost estimate for control of PM2.5 at 98%.
g The scrubber PM2.5 control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of PM2.5.
h The scrubber's SO2 and NH3 control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of SO2 and NH3 by a 2‐stage system including venturi scrubber and packed bed.
i A low‐NOX burner is considered technically feasible if the existing burner is natural gas powered, not electric.
j Low NOX burner emissions were calculated assuming 50% control efficiency. AP‐42 Table 1.4‐1.  Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Low‐NOX burner emissions from a small boiler (50 lb/106 scf). [1‐50/100 = 50%]
k Ultra‐Low NOX burner emissions were calculated assuming 68% control efficiency. AP‐42 Table 1.4‐1.  Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Ultra‐Low‐NOX burner emissions from a small boiler (32 lb/106 scf). [1‐32/100 = 68%]
l The RTO control efficiency of VOC is estimated at 98% based on OAQPS manual page 2‐7, which describes a thermal oxidizer operating at 1600 degrees Fahrenheit.
m According to vendor's information, RTO provides 90% CO destruction efficiency or 10 ppmv CO outlet concentration, whichever is less stringent (per McGill AirClean 04/29/05).  This calculation is based on 90% control efficiency.

e The baghouse PM2.5 control efficiency was estimated at 99.0%.

c The baghouse PM10 control efficiency was estimated at 99.5%.
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2 2344 200 2344 200 Ox. Oven Vest.

2 2344 202 2344 202 Ox. Oven Hoods

2 2344 203 2344 203 Incinerator 1.633E‐01 Y 8.354E‐02 1.633E‐01 8.269E‐02 1.271E‐02 Y 1.040E‐02 1.663E‐02 1.169E‐01

2 2344 204 2344 204 LTF Seal Ex. Out

2 2344 205 2344 205 LTF Seal Ex. Out

2 2344 206 2344 206 HTF Seal Ex. In

2 2344 207 2344 207 HTF Seal Ex. In

2 2344 208 2344 208 HTF Seal Ex. Out

2 2344 209 2344 209 HMF Seal Ex. In 7.831E‐02

2 2344 210 2344 210 HMF Seal Ex. Out 7.831E‐02

2 2344 211 2344 211 Surface Treat Ex

2 2344 212 2344 212 Sizing Dryer Ex.

3 2344 301 2344 301 Ox.Ov.#1 In.Vest 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 302 2344 302 Ox.Ov.#1 OutVest 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 303 2344 303 Ox.Ov.#2 In.Vest 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 304 2344 304 Ox.Ov.#2 OutVest 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 305 2344 305 Ox.Ov.#3 In.Vest 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 306 2344 306 Ox.Ov.#3 OutVest 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 308 2344 308 Incinerator 6.839E‐01 Y 3.498E‐01 6.839E‐01 3.462E‐01 3.602E‐01 1.953E‐04 Y 1.172E+00 1.875E+00 3.656E‐02 1.967E‐02

3 2344 309 2344 309 HTF/LTF Seal Ex. 8.085E‐02 Y 4.135E‐02 8.085E‐02 4.093E‐02 1.071E‐01 8.900E‐02

3 2344 310 2344 310 HTF Seal Ex. Out 9.188E‐04 N 4.453E‐02 4.453E‐02 1.018E‐01 9.001E‐02

3 2344 311 2344 311 Surface Treat Ex

3 2344 312 2344 312 Sizing Dryer Ex.

3 2344 313 2344 313 Ox.Ov.#1 In.Hood 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 314 2344 314 Ox.Ov.#1 OutHood 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 315 2344 315 Ox.Ov.#2 In.Hood 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 316 2344 316 Ox.Ov.#2 OutHood 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 317 2344 317 Ox.Ov.#3 In.Hood 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 318 2344 318 Ox.Ov.#3 OutHood 6.791E‐02 Y 4.770E‐02 6.791E‐02 4.722E‐02 5.399E‐02 N 1.705E‐02 1.705E‐02 4.398E‐02 3.924E‐02

3 2344 322 2344 322 Burner Box ‐ Dragonmouth 5.341E‐02 Y 2.731E‐02 5.341E‐02 2.704E‐02 1.351E‐02 9.898E‐03 N 6.143E‐01 6.143E‐01 1.031E‐02 1.460E‐02

4 2436 400A 2436 400A Ox.Oven #1 In.A 3.300E‐02 Y 2.318E‐02 3.300E‐02 2.295E‐02 4.882E‐02 N 9.528E‐03 9.528E‐03 2.906E‐02 1.894E‐02

4 2436 400B 2436 400B Ox.Oven #1 In.B 5.217E‐02 Y 3.664E‐02 5.217E‐02 3.627E‐02 3.413E‐02 N 4.692E‐03 4.692E‐03 2.180E‐02 1.445E‐02

4 2436 401A 2436 401A Ox.Oven #1 OutA 7.315E‐02 Y 5.138E‐02 7.315E‐02 5.086E‐02 4.977E‐02 N 1.021E‐02 1.021E‐02 4.190E‐02 2.216E‐02

4 2436 401B 2436 401B Ox.Oven #1 OutB 5.011E‐02 Y 3.520E‐02 5.011E‐02 3.484E‐02 4.555E‐02 N 1.103E‐02 1.103E‐02 3.512E‐02 2.264E‐02

4 2436 402A 2436 402A Ox.Oven #2 In.A 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 402B 2436 402B Ox.Oven #2 In.B 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 403A 2436 403A Ox.Oven #2 OutA 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 403B 2436 403B Ox.Oven #2 OutB 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 404A 2436 404A Ox.Oven #3 In.A 6.713E‐02 Y 4.715E‐02 6.713E‐02 4.668E‐02 4.133E‐02 N 1.219E‐02 1.219E‐02 3.105E‐02 4.153E‐02

4 2436 404B 2436 404B Ox.Oven #3 In.B 2.105E‐02 Y 1.479E‐02 2.105E‐02 1.464E‐02 2.735E‐02 N 1.108E‐02 1.108E‐02 2.574E‐02 2.921E‐02

4 2436 405A 2436 405A Ox.Oven #3 OutA 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 405B 2436 405B Ox.Oven #3 OutB 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 406A 2436 406A Ox.Oven #4 In.A 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 406B 2436 406B Ox.Oven #4 In.B 4.204E‐02 Y 2.953E‐02 4.204E‐02 2.923E‐02 3.342E‐02 N 1.056E‐02 1.056E‐02 2.723E‐02 2.429E‐02

4 2436 407A 2436 407A Ox.Oven #4 OutA 2.603E‐02 Y 1.828E‐02 2.603E‐02 1.810E‐02 1.029E‐02 N 1.606E‐02 1.606E‐02 2.100E‐02 2.995E‐02

4 2436 407B 2436 407B Ox.Oven #4 OutB 1.369E‐02 Y 9.613E‐03 1.369E‐02 9.516E‐03 1.014E‐02 N 9.673E‐03 9.673E‐03 1.213E‐02 1.545E‐02

4 2436 409 2436 409 LTF Incinerator 4.234E‐01 Y 2.165E‐01 4.234E‐01 2.143E‐01 2.230E‐01 1.209E‐04 Y 7.254E‐01 1.161E+00 2.263E‐02 1.218E‐02

4 2436 410 2436 410 LTF Seal Exhaust 1.434E‐01 Y 7.335E‐02 1.434E‐01 7.261E‐02 9.113E‐03 2.113E‐02 4.945E‐03

4 2436 411 2436 411 LTF/HTF Seal Ex. 5.005E‐02 Y 2.560E‐02 5.005E‐02 2.534E‐02 6.628E‐02 5.509E‐02

4 2436 412 2436 412 HTF Seal Exhaust 1.093E‐01 Y 5.591E‐02 1.093E‐01 5.535E‐02 3.740E‐02 9.730E‐02

4 2436 413 2436 413 HTF Seal Exhaust 5.688E‐04 N 2.757E‐02 2.757E‐02 6.304E‐02 5.572E‐02

4 2436 414 2436 414 Surface Treat Ex 2.775E‐02

4 2436 415 2436 415 Surface Treat Ex 2.775E‐02

4 2436 416 2436 416 Sizing Dryer Ex.

4 2436 417 2436 417 ‐‐

4 2436 418 2436 418 ‐‐

4 2436 419 2436 419 ‐‐

4 2436 420 2436 420 ‐‐

4 2436 421 2436 421 ‐‐

4 2436 422 2436 422 Burner Box ‐ Dragonmouth 3.306E‐02 Y 1.691E‐02 3.306E‐02 1.674E‐02 8.365E‐03 6.128E‐03 N 3.803E‐01 3.803E‐01 6.380E‐03 9.036E‐03

5 2436 501A 2436 501A Ox.Ov.#1 In.Vest 3.144E‐02 Y 2.208E‐02 3.144E‐02 2.186E‐02 2.479E‐02 3.672E‐02

5 2436 501B 2436 501B Ox.Ov.#1 In.Hood 3.493E‐03 Y 2.454E‐03 3.493E‐03 2.429E‐03 2.758E‐03 4.077E‐03

5 2436 501C 2436 501C Ox.Ov.#1 In. Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 502A 2436 502A Ox.Ov.#1 OutVest 2.530E‐02 Y 1.777E‐02 2.530E‐02 1.759E‐02 2.005E‐02 3.624E‐02

5 2436 502B 2436 502B Ox.Ov.#1‐2 Hood 4.935E‐03 Y 3.466E‐03 4.935E‐03 3.431E‐03 3.670E‐03 7.795E‐03

5 2436 502C 2436 502C Ox.Ov.#1 Out Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 503A 2436 503A Ox.Ov.#2 In.Vest 1.915E‐02 Y 1.345E‐02 1.915E‐02 1.332E‐02 1.300E‐02 3.401E‐02

5 2436 503C 2436 503C Ox.Ov.#2 In. Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 504A 2436 504A Ox.Ov.#2 OutVest 1.915E‐02 Y 1.345E‐02 1.915E‐02 1.332E‐02 1.300E‐02 3.401E‐02

5 2436 504B 2436 504B Ox.Ov.#2‐3 Hood 4.335E‐03 Y 3.045E‐03 4.335E‐03 3.014E‐03 3.274E‐03 8.322E‐03 3.018E‐03

5 2436 504C 2436 504C Ox.Ov.#2 Out Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 505A 2436 505A Ox.Ov.#3 In.Vest 1.984E‐02 Y 1.394E‐02 1.984E‐02 1.380E‐02 1.651E‐02 4.086E‐02 2.711E‐02

5 2436 505C 2436 505C Ox.Ov.#3 In. Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 506A 2436 506A Ox.Ov.#3 OutVest 2.051E‐02 Y 1.440E‐02 2.051E‐02 1.426E‐02 1.991E‐02 4.748E‐02 5.331E‐02

5 2436 506B 2436 506B Ox.Ov.#3‐4 Hood 4.556E‐03 Y 3.200E‐03 4.556E‐03 3.168E‐03 4.425E‐03 1.055E‐02 1.185E‐02

5 2436 506C 2436 506C Ox.Ov.#3 Out Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 507A 2436 507A Ox.Ov.#4 In.Vest 2.051E‐02 Y 1.440E‐02 2.051E‐02 1.426E‐02 1.991E‐02 4.748E‐02 5.331E‐02
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5 2436 507C 2436 507C Ox.Ov.#4 In. Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 508A 2436 508A Ox.Ov.#4 OutVest 2.051E‐02 Y 1.440E‐02 2.051E‐02 1.426E‐02 1.991E‐02 4.748E‐02 5.331E‐02

5 2436 508B 2436 508B Ox.Ov.#4 OutHood 2.283E‐03 Y 1.604E‐03 2.283E‐03 1.588E‐03 2.207E‐03 5.265E‐03 5.925E‐03

5 2436 508C 2436 508C Ox.Ov.#4 Out Gas 2.275E‐03 Y 1.598E‐03 2.275E‐03 1.582E‐03 1.769E‐04 Y 1.504E‐02 2.407E‐02 1.622E‐03 2.275E‐02

5 2436 509 2436 509 LTF Incinerator 4.234E‐01 Y 2.165E‐01 4.234E‐01 2.143E‐01 2.229E‐01 1.209E‐04 Y 7.254E‐01 1.161E+00 2.000E‐02 1.218E‐02

5 2436 510 2436 510 LTF Seal Exhaust 1.434E‐01 Y 7.335E‐02 1.434E‐01 7.261E‐02 9.113E‐03 Y 1.120E‐03 1.792E‐03 2.113E‐02 4.945E‐03

5 2436 511 2436 511 HTF Seal Exhaust 5.005E‐02 Y 2.560E‐02 5.005E‐02 2.534E‐02 6.628E‐02 Y 1.226E‐03 1.961E‐03 5.509E‐02 2.092E‐02

5 2436 512 2436 512 HTF Seal Exhaust 2.141E‐02 Y 1.095E‐02 2.141E‐02 1.084E‐02 2.578E‐03 9.285E‐02 4.879E‐03

5 2436 513 2436 513 Surface Treat Ex 5.551E‐02

5 2436 515 2436 515 Sizing Dryer Ex.

5 2436 517 2436 517 Hood Exhaust

5 2436 518 2436 518 ‐‐

5 2436 519 2436 519 ‐‐

5 2436 520 2436 520 ‐‐

5 2436 521 2436 521 ‐‐

5 2436 522 2436 522 Dragonmouth 3.306E‐02 Y 1.691E‐02 3.306E‐02 1.674E‐02 8.365E‐03 6.128E‐03 Y 1.901E‐01 3.042E‐01 6.380E‐03 9.036E‐03

6 2479 601A 2479 601A Ox. Ov. #1 In.A 1.800E‐02 Y 1.700E‐02 1.800E‐02 1.683E‐02 5.444E‐02 Y 2.774E‐04 4.439E‐04 6.462E‐02 2.100E‐02

6 2479 601B 2479 601B Ox. Ov. #1 In.B 1.800E‐02 Y 1.700E‐02 1.800E‐02 1.683E‐02 5.444E‐02 Y 2.774E‐04 4.439E‐04 6.462E‐02 2.100E‐02

6 2479 601C 2479 601C Ox. Ov. #1 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 602A 2479 602A Ox. Ov. #1 Out.A 1.800E‐02 Y 1.700E‐02 1.800E‐02 1.683E‐02 5.444E‐02 Y 2.774E‐04 4.439E‐04 6.462E‐02 2.100E‐02

6 2479 602B 2479 602B Ox. Ov. #1 Out.B 1.800E‐02 Y 1.700E‐02 1.800E‐02 1.683E‐02 5.444E‐02 Y 2.774E‐04 4.439E‐04 6.462E‐02 2.100E‐02

6 2479 602C 2479 602C Ox. Ov. #1 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 603A 2479 603A Ox. Ov. #2 In.A 1.096E‐02 Y 1.035E‐02 1.096E‐02 1.025E‐02 5.227E‐02 4.154E‐02 3.450E‐02

6 2479 603B 2479 603B Ox. Ov. #2 In.B 1.096E‐02 Y 1.035E‐02 1.096E‐02 1.025E‐02 5.227E‐02 4.154E‐02 3.450E‐02

6 2479 603C 2479 603C Ox. Ov. #2 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 604A 2479 604A Ox. Ov. #2 Out.A 1.096E‐02 Y 1.035E‐02 1.096E‐02 1.025E‐02 5.227E‐02 4.154E‐02 3.450E‐02

6 2479 604B 2479 604B Ox. Ov. #2 Out.B 1.096E‐02 Y 1.035E‐02 1.096E‐02 1.025E‐02 5.227E‐02 4.154E‐02 3.450E‐02

6 2479 604C 2479 604C Ox. Ov. #2 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 605A 2479 605A Ox. Ov. #3 In.A 1.096E‐02 Y 1.035E‐02 1.096E‐02 1.025E‐02 5.227E‐02 4.154E‐02 3.450E‐02

6 2479 605B 2479 605B Ox. Ov. #3 In.B 1.096E‐02 Y 1.035E‐02 1.096E‐02 1.025E‐02 5.227E‐02 4.154E‐02 3.450E‐02

6 2479 605C 2479 605C Ox. Ov. #3 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 606A 2479 606A Ox. Ov. #3 Out.A 1.174E‐02 Y 1.109E‐02 1.174E‐02 1.098E‐02 2.504E‐02 3.484E‐02 2.950E‐02

6 2479 606B 2479 606B Ox. Ov. #3 Out.B 1.174E‐02 Y 1.109E‐02 1.174E‐02 1.098E‐02 2.504E‐02 3.484E‐02 2.950E‐02

6 2479 606C 2479 606C Ox. Ov. #3 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 607A 2479 607A Ox. Ov. #4 In.A 1.174E‐02 Y 1.109E‐02 1.174E‐02 1.098E‐02 2.504E‐02 3.484E‐02 2.950E‐02

6 2479 607B 2479 607B Ox. Ov. #4 In.B 1.174E‐02 Y 1.109E‐02 1.174E‐02 1.098E‐02 2.504E‐02 3.484E‐02 2.950E‐02

6 2479 607C 2479 607C Ox. Ov. #4 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 608A 2479 608A Ox. Ov. #4 Out.A 1.174E‐02 Y 1.109E‐02 1.174E‐02 1.098E‐02 2.504E‐02 3.484E‐02 2.950E‐02

6 2479 608B 2479 608B Ox. Ov. #4 Out.B 1.174E‐02 Y 1.109E‐02 1.174E‐02 1.098E‐02 2.504E‐02 3.484E‐02 2.950E‐02

6 2479 608C 2479 608C Ox. Ov. #4 Gas 2.345E‐03 Y 2.214E‐03 2.345E‐03 2.192E‐03 1.823E‐04 Y 1.551E‐02 2.481E‐02 1.671E‐03 2.344E‐02

6 2479 609A 2479 609A LTF Seal In.A 6.268E‐03 Y 3.206E‐03 6.268E‐03 3.173E‐03 1.248E‐03 1.220E‐02 1.998E‐03

6 2479 609B 2479 609B LTF Seal In.B 6.268E‐03 Y 3.206E‐03 6.268E‐03 3.173E‐03 1.248E‐03 1.220E‐02 1.998E‐03

6 2479 610 2479 610 LTF Incinerator 4.363E‐01 Y 2.232E‐01 4.363E‐01 2.209E‐01 2.297E‐01 1.246E‐04 Y 7.476E‐01 1.196E+00 2.061E‐02 1.255E‐02

6 2479 611A 2479 611A LTF Seal Out.A 2.579E‐02 Y 1.319E‐02 2.579E‐02 1.306E‐02 3.415E‐02 Y 6.316E‐04 1.011E‐03 2.839E‐02 1.078E‐02

6 2479 611B 2479 611B LTF Seal Out.B 2.579E‐02 Y 1.319E‐02 2.579E‐02 1.306E‐02 3.415E‐02 Y 6.316E‐04 1.011E‐03 2.839E‐02 1.078E‐02

6 2479 612A 2479 612A HTF Seal In.A 1.704E‐02 Y 8.713E‐03 1.704E‐02 8.625E‐03 4.311E‐03 3.157E‐03 Y 9.798E‐02 1.568E‐01 3.288E‐03 4.656E‐03

6 2479 612B 2479 612B HTF Seal In.B 1.704E‐02 Y 8.713E‐03 1.704E‐02 8.625E‐03 4.311E‐03 3.157E‐03 Y 9.798E‐02 1.568E‐01 3.288E‐03 4.656E‐03

6 2479 613A 2479 613A HTF Seal Out.A 5.639E‐03 Y 2.884E‐03 5.639E‐03 2.855E‐03 2.014E‐03 4.355E‐02 1.050E‐02

6 2479 613B 2479 613B HTF Seal Out.B 5.639E‐03 Y 2.884E‐03 5.639E‐03 2.855E‐03 2.014E‐03 4.355E‐02 1.050E‐02

6 2479 614 2479 614 Surface Treatment Hood 5.721E‐02

6 2479 615 2479 615 Sizing Dryer

6 2479 616A 2479 616A Sizing Enclosure

6 2479 616B 2479 616B Sizing Enclosure

6 2479 617 2479 617 Sizing Mix Tank

6 2479 618 2479 618 Sizing Tank Vent

6 2479 619 2479 619 NH3HCO3 Mix Tank

6 2479 620 2479 620 Spill Vent

7 2479 701A 2479 701A Ox. Ov. #1 In.A 2.825E‐02 Y 1.984E‐02 2.825E‐02 1.964E‐02 5.558E‐02 Y 4.354E‐04 6.966E‐04 1.731E‐01 3.295E‐02

7 2479 701B 2479 701B Ox. Ov. #1 In.B 2.825E‐02 Y 1.984E‐02 2.825E‐02 1.964E‐02 5.558E‐02 Y 4.354E‐04 6.966E‐04 1.731E‐01 3.295E‐02

7 2479 701C 2479 701C Ox. Ov. #1 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 702A 2479 702A Ox. Ov. #1 Out.A 2.825E‐02 Y 1.984E‐02 2.825E‐02 1.964E‐02 1.427E‐02 Y 4.354E‐04 6.966E‐04 1.018E‐01 3.295E‐02

7 2479 702B 2479 702B Ox. Ov. #1 Out.B 2.825E‐02 Y 1.984E‐02 2.825E‐02 1.964E‐02 1.427E‐02 Y 4.354E‐04 6.966E‐04 1.018E‐01 3.295E‐02

7 2479 702C 2479 702C Ox. Ov. #1 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 703A 2479 703A Ox. Ov. #2 In.A 1.720E‐02 Y 1.208E‐02 1.720E‐02 1.196E‐02 1.370E‐02 9.369E‐02 5.414E‐02

7 2479 703B 2479 703B Ox. Ov. #2 In.B 1.720E‐02 Y 1.208E‐02 1.720E‐02 1.196E‐02 1.371E‐02 9.369E‐02 5.414E‐02

7 2479 703C 2479 703C Ox. Ov. #2 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 704A 2479 704A Ox. Ov. #2 Out.A 1.720E‐02 Y 1.208E‐02 1.720E‐02 1.196E‐02 1.313E‐02 9.930E‐02 5.414E‐02

7 2479 704B 2479 704B Ox. Ov. #2 Out.B 1.720E‐02 Y 1.208E‐02 1.720E‐02 1.196E‐02 1.313E‐02 9.930E‐02 5.414E‐02

7 2479 704C 2479 704C Ox. Ov. #2 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 705A 2479 705A Ox. Ov. #3 In.A 1.720E‐02 Y 1.208E‐02 1.720E‐02 1.196E‐02 9.542E‐03 8.473E‐02 5.414E‐02

7 2479 705B 2479 705B Ox. Ov. #3 In.B 1.720E‐02 Y 1.208E‐02 1.720E‐02 1.196E‐02 9.542E‐03 8.473E‐02 5.414E‐02

7 2479 705C 2479 705C Ox. Ov. #3 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 706A 2479 706A Ox. Ov. #3 Out.A 1.843E‐02 Y 1.294E‐02 1.843E‐02 1.281E‐02 9.542E‐03 8.473E‐02 4.629E‐02

7 2479 706B 2479 706B Ox. Ov. #3 Out.B 1.843E‐02 Y 1.294E‐02 1.843E‐02 1.281E‐02 9.542E‐03 8.473E‐02 4.629E‐02

7 2479 706C 2479 706C Ox. Ov. #3 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 707A 2479 707A Ox. Ov. #4 In.A 1.843E‐02 Y 1.294E‐02 1.843E‐02 1.281E‐02 9.542E‐03 8.473E‐02 4.629E‐02

7 2479 707B 2479 707B Ox. Ov. #4 In.B 1.843E‐02 Y 1.294E‐02 1.843E‐02 1.281E‐02 9.542E‐03 8.473E‐02 4.629E‐02

7 2479 707C 2479 707C Ox. Ov. #4 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 708A 2479 708A Ox. Ov. #4 Out.A 1.843E‐02 Y 1.294E‐02 1.843E‐02 1.281E‐02 5.954E‐03 7.017E‐02 4.629E‐02
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 Table B‐1b: Emission Reduction Calculations

Baghouse Venturi Scrubber

Emission Reduction

7 2479 708B 2479 708B Ox. Ov. #4 Out.B 1.843E‐02 Y 1.294E‐02 1.843E‐02 1.281E‐02 5.954E‐03 7.017E‐02 4.629E‐02

7 2479 708C 2479 708C Ox. Ov. #4 Gas 3.680E‐03 Y 2.585E‐03 3.680E‐03 2.559E‐03 2.861E‐04 Y 2.433E‐02 3.893E‐02 2.623E‐03 3.679E‐02

7 2479 709 2479 709 Tar Removal Furn.

7 2479 710 2479 710 LTF Seal In. 9.836E‐03 Y 5.030E‐03 9.836E‐03 4.979E‐03 1.959E‐03 1.914E‐02 3.135E‐03

7 2479 711 2479 711 LTF Incinerator 6.847E‐01 Y 2.751E‐01 6.847E‐01 2.723E‐01 3.605E‐01 1.956E‐04 Y 1.173E+00 1.877E+00 3.234E‐02 1.969E‐02

7 2479 712 2479 712 LTF Seal Out.A 8.094E‐02 Y 4.139E‐02 8.094E‐02 4.098E‐02 1.072E‐01 Y 1.982E‐03 3.172E‐03 8.910E‐02 3.384E‐02

7 2479 713 2479 713 HTF Seal In. 5.347E‐02 Y 4.953E‐02 5.347E‐02 4.903E‐02 1.353E‐02 9.910E‐03 Y 3.075E‐01 4.920E‐01 1.032E‐02 1.461E‐02

7 2479 714 2479 714 HTF Seal Out.A 1.770E‐02 Y 9.051E‐03 1.770E‐02 8.960E‐03 1.726E‐03 7.348E‐02 3.295E‐02

7 2479 715 2479 715 Surface Treat. 8.977E‐02

7 2479 716 2479 716 Not Used

7 2479 717 2479 717 Sizing Dryer

7 2479 718 2479 718 Sizing Enclosure

7 2479 719 2479 719 MeCl Storage

7 2479 720 2479 720 TCA Storage

7 2479 721 2479 721 Solv. Size. Stor.

8 2480 801 2480 801 Ox. Ov. #1 In.PAN 3.814E‐01 Y 3.109E‐01 3.814E‐01 3.078E‐01 8.412E‐02 1.616E‐01 Y 6.340E‐02 1.014E‐01 5.344E‐01 9.657E‐02

8 2480 802 2480 802 Ox. Ov. #1 Out.PAN 5.620E‐01 Y 4.539E‐01 5.620E‐01 4.493E‐01 7.647E‐02 6.424E‐01 Y 1.122E‐01 1.795E‐01 8.852E‐01 1.966E‐01

8 2480 803 2480 803 Ox. Ov. #2 In.PAN 2.446E‐01 Y 1.680E‐01 2.446E‐01 1.663E‐01 7.361E‐02 3.250E‐01 Y 8.291E‐02 1.327E‐01 5.057E‐01 2.335E‐01

8 2480 804 2480 804 Ox. Ov. #2 Out.PAN 2.902E‐01 Y 1.951E‐01 2.902E‐01 1.931E‐01 6.596E‐02 4.378E‐01 Y 6.828E‐02 1.092E‐01 6.701E‐01 2.397E‐01

8 2480 805 2480 805 Ox. Ov. #3 In.PAN 1.844E‐01 Y 1.053E‐01 1.844E‐01 1.042E‐01 7.074E‐02 1.118E‐01 Y 5.853E‐02 9.364E‐02 5.391E‐01 1.949E‐01

8 2480 806 2480 806 Ox. Ov. #3 Out.PAN 2.106E‐01 Y 1.439E‐01 2.106E‐01 1.424E‐01 6.596E‐02 1.004E‐01 Y 5.853E‐02 9.364E‐02 5.047E‐01 1.931E‐01

8 2480 807 2480 807 Ox. Ov. #4 In.PAN 1.533E‐01 Y 1.101E‐01 1.533E‐01 1.090E‐01 6.596E‐02 4.588E‐02 Y 5.853E‐02 9.364E‐02 4.474E‐01 2.151E‐01

8 2480 808 2480 808 Ox. Ov. #4 Out.A 1.757E‐01 Y 1.168E‐01 1.757E‐01 1.157E‐01 6.883E‐02 6.787E‐02 Y 5.853E‐02 9.364E‐02 3.594E‐01 1.668E‐01

8 2480 809 2480 809 Not Designated

8 2480 810 2480 810 LTF Seal In.

8 2480 811 2480 811 LTF Incinerator 3.310E‐01 Y 1.318E‐01 3.310E‐01 1.305E‐01 6.978E‐02 2.103E‐02 Y 2.585E‐03 4.136E‐03 4.875E‐02 1.141E‐02

8 2480 812 2480 812 LTF Seal Out. 1.155E‐01 Y 8.305E‐02 1.155E‐01 8.221E‐02 6.500E‐02 1.529E‐01 Y 2.829E‐03 4.526E‐03 1.271E‐01 4.828E‐02

8 2480 813 2480 813 HTF Seal In. 7.630E‐02 Y 5.973E‐02 7.630E‐02 5.913E‐02 1.931E‐02 1.414E‐02 Y 4.388E‐01 7.021E‐01 1.472E‐02 2.085E‐02

8 2480 814 2480 814 HTF Seal Out. 1.436E‐01 Y 1.111E‐01 1.436E‐01 1.099E‐01 6.118E‐02 1.912E‐03 Y 9.754E‐03 1.561E‐02 8.860E‐02 1.229E‐02

8 2480 815 2480 815 Surface Treat. 1.281E‐01

8 2480 816 2480 816 Surface Treat. Rinse

8 2480 817 2480 817 Sizing Dryer 1. 1.593E‐01

8 2480 818 2480 818 Sizing Dryer 2.

8 2480 819 2480 819 Bicarb Mix Room

8 2480 820 2480 820 Not Designated

8 2480 821 2480 821 Not Designated

10 2481 10‐01 2481 10‐01 Ox. Ov. #1 In.PAN 3.814E‐01 Y 3.109E‐01 3.814E‐01 3.078E‐01 8.412E‐02 1.616E‐01 Y 6.340E‐02 1.014E‐01 5.344E‐01 9.657E‐02

10 2481 10‐02 2481 10‐02 Ox. Ov. #1 Out.PAN 5.620E‐01 Y 4.539E‐01 5.620E‐01 4.493E‐01 7.647E‐02 6.424E‐01 Y 1.122E‐01 1.795E‐01 8.852E‐01 1.966E‐01

10 2481 10‐03 2481 10‐03 Ox. Ov. #2 In.PAN 2.446E‐01 Y 1.680E‐01 2.446E‐01 1.663E‐01 7.361E‐02 3.250E‐01 Y 8.291E‐02 1.327E‐01 5.057E‐01 2.335E‐01

10 2481 10‐04 2481 10‐04 Ox. Ov. #2 Out.PAN 2.902E‐01 Y 1.951E‐01 2.902E‐01 1.931E‐01 6.596E‐02 4.378E‐01 Y 6.828E‐02 1.092E‐01 6.701E‐01 2.397E‐01

10 2481 10‐05 2481 10‐05 Ox. Ov. #3 In.PAN 1.844E‐01 Y 1.053E‐01 1.844E‐01 1.042E‐01 7.074E‐02 1.118E‐01 Y 5.853E‐02 9.364E‐02 5.391E‐01 1.949E‐01

10 2481 10‐06 2481 10‐06 Ox. Ov. #3 Out.PAN 2.106E‐01 Y 1.439E‐01 2.106E‐01 1.424E‐01 6.596E‐02 1.004E‐01 Y 5.853E‐02 9.364E‐02 5.047E‐01 1.931E‐01

10 2481 10‐07 2481 10‐07 Ox. Ov. #4 In.PAN 1.533E‐01 Y 1.101E‐01 1.533E‐01 1.090E‐01 6.596E‐02 4.588E‐02 Y 5.853E‐02 9.364E‐02 4.474E‐01 2.151E‐01

10 2481 10‐08 2481 10‐08 Ox. Ov. #4 Out.A 1.757E‐01 Y 1.168E‐01 1.757E‐01 1.157E‐01 6.883E‐02 6.787E‐02 Y 5.853E‐02 9.364E‐02 3.594E‐01 1.668E‐01

10 2481 10‐09 2481 10‐09 Not Designated

10 2481 10‐10 2481 10‐10 LTF Seal In.

10 2481 10‐11 2481 10‐11 LTF Incinerator 3.310E‐01 Y 1.318E‐01 3.310E‐01 1.305E‐01 6.978E‐02 2.103E‐02 Y 2.585E‐03 4.136E‐03 4.875E‐02 1.141E‐02

10 2481 10‐12 2481 10‐12 LTF Seal Out. 1.155E‐01 Y 8.305E‐02 1.155E‐01 8.221E‐02 6.500E‐02 1.529E‐01 Y 2.829E‐03 4.526E‐03 1.271E‐01 4.828E‐02

10 2481 10‐13 2481 10‐13 HTF Seal In. 7.630E‐02 Y 5.973E‐02 7.630E‐02 5.913E‐02 1.931E‐02 1.414E‐02 Y 4.388E‐01 7.021E‐01 1.472E‐02 2.085E‐02

10 2481 10‐14 2481 10‐14 HTF Seal Out. 1.436E‐01 Y 1.111E‐01 1.436E‐01 1.099E‐01 6.118E‐02 1.912E‐03 Y 9.754E‐03 1.561E‐02 8.860E‐02 1.229E‐02

10 2481 10‐15 2481 10‐15 Surface Treat. 1.281E‐01

10 2481 10‐16 2481 10‐16 Surface Treat. Rinse

10 2481 10‐17 2481 10‐17 Sizing Dryer 1. 1.593E‐01

10 2481 10‐18 2481 10‐18 Sizing Dryer 2.

10 2481 10‐19 2481 10‐19 Bicarb Mix Room

10 2481 10‐20 2481 10‐20 Not Designated

10 2481 10‐21 2481 10‐21 Not Designated

11 2482 11‐01 2482 11‐01 Ox. Ov. #1 In.PAN 4.687E‐01 Y 3.821E‐01 4.687E‐01 3.783E‐01 1.034E‐01 1.985E‐01 Y 7.792E‐02 1.247E‐01 7.919E‐01 1.187E‐01

11 2482 11‐02 2482 11‐02 Ox. Ov. #1 Out.PAN 6.906E‐01 Y 5.578E‐01 6.906E‐01 5.521E‐01 9.398E‐02 7.894E‐01 Y 1.379E‐01 2.206E‐01 1.223E+00 2.417E‐01

11 2482 11‐03 2482 11‐03 Ox. Ov. #2 In.PAN 3.006E‐01 Y 2.065E‐01 3.006E‐01 2.044E‐01 9.046E‐02 3.994E‐01 Y 1.019E‐01 1.630E‐01 7.567E‐01 2.870E‐01

11 2482 11‐04 2482 11‐04 Ox. Ov. #2 Out.PAN 3.566E‐01 Y 2.397E‐01 3.566E‐01 2.373E‐01 8.106E‐02 5.380E‐01 Y 8.391E‐02 1.343E‐01 9.587E‐01 2.945E‐01

11 2482 11‐05 2482 11‐05 Ox. Ov. #3 In.PAN 2.266E‐01 Y 1.294E‐01 2.266E‐01 1.280E‐01 8.693E‐02 1.374E‐01 Y 7.192E‐02 1.151E‐01 7.978E‐01 2.395E‐01

11 2482 11‐06 2482 11‐06 Ox. Ov. #3 Out.PAN 2.588E‐01 Y 1.768E‐01 2.588E‐01 1.750E‐01 8.106E‐02 1.233E‐01 Y 7.192E‐02 1.151E‐01 7.555E‐01 2.373E‐01

11 2482 11‐07 2482 11‐07 Ox. Ov. #4 In.PAN 1.885E‐01 Y 1.353E‐01 1.885E‐01 1.339E‐01 8.106E‐02 5.639E‐02 Y 7.192E‐02 1.151E‐01 6.850E‐01 2.643E‐01

11 2482 11‐08 2482 11‐08 Ox. Ov. #4 Out.A 2.159E‐01 Y 1.436E‐01 2.159E‐01 1.421E‐01 8.458E‐02 8.341E‐02 Y 7.192E‐02 1.151E‐01 5.769E‐01 2.050E‐01

11 2482 11‐09 2482 11‐09 Not Designated

11 2482 11‐10 2482 11‐10 LTF Seal In.

11 2482 11‐11 2482 11‐11 LTF Incinerator 4.067E‐01 Y 1.620E‐01 4.067E‐01 1.604E‐01 8.576E‐02 2.584E‐02 Y 3.177E‐03 5.083E‐03 5.991E‐02 1.403E‐02

11 2482 11‐12 2482 11‐12 LTF Seal Out. 1.419E‐01 Y 1.021E‐01 1.419E‐01 1.010E‐01 7.988E‐02 1.880E‐01 Y 3.476E‐03 5.562E‐03 1.562E‐01 5.934E‐02

11 2482 11‐13 2482 11‐13 HTF Seal In. 9.376E‐02 Y 7.341E‐02 9.376E‐02 7.267E‐02 2.372E‐02 1.738E‐02 Y 5.392E‐01 8.628E‐01 1.809E‐02 2.563E‐02

11 2482 11‐14 2482 11‐14 HTF Seal Out. 1.765E‐01 Y 1.365E‐01 1.765E‐01 1.351E‐01 7.518E‐02 2.350E‐03 Y 1.199E‐02 1.918E‐02 1.089E‐01 1.510E‐02

11 2482 11‐15 2482 11‐15 Surface Treat. 1.574E‐01
11 2482 11‐16 2482 11‐16 Surface Treat. Rinse

11 2482 11‐17 2482 11‐17 Sizing Dryer 1. 1.957E‐01

11 2482 11‐18 2482 11‐18 Sizing Dryer 2.

11 2482 11‐19 2482 11‐19 Bicarb Mix Room

11 2482 11‐20 2482 11‐20 Not Designated

11 2482 11‐21 2482 11‐21 Not Designated

12 2483 12‐01 2483 12‐01 Ox. Ov. #1 In.PAN 4.687E‐01 Y 3.821E‐01 4.687E‐01 3.783E‐01 1.034E‐01 1.985E‐01 Y 7.792E‐02 1.247E‐01 7.919E‐01 1.187E‐01
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 Table B‐1b: Emission Reduction Calculations

Baghouse Venturi Scrubber

Emission Reduction

12 2483 12‐02 2483 12‐02 Ox. Ov. #1 Out.PAN 6.906E‐01 Y 5.578E‐01 6.906E‐01 5.521E‐01 9.398E‐02 7.894E‐01 Y 1.379E‐01 2.206E‐01 1.223E+00 2.417E‐01

12 2483 12‐03 2483 12‐03 Ox. Ov. #2 In.PAN 3.006E‐01 Y 2.065E‐01 3.006E‐01 2.044E‐01 9.046E‐02 3.994E‐01 Y 1.019E‐01 1.630E‐01 7.567E‐01 2.870E‐01

12 2483 12‐04 2483 12‐04 Ox. Ov. #2 Out.PAN 3.566E‐01 Y 2.397E‐01 3.566E‐01 2.373E‐01 8.106E‐02 5.380E‐01 Y 8.391E‐02 1.343E‐01 9.587E‐01 2.945E‐01

12 2483 12‐05 2483 12‐05 Ox. Ov. #3 In.PAN 2.266E‐01 Y 1.294E‐01 2.266E‐01 1.280E‐01 8.693E‐02 1.374E‐01 Y 7.192E‐02 1.151E‐01 7.978E‐01 2.395E‐01

12 2483 12‐06 2483 12‐06 Ox. Ov. #3 Out.PAN 2.588E‐01 Y 1.768E‐01 2.588E‐01 1.750E‐01 8.106E‐02 1.233E‐01 Y 7.192E‐02 1.151E‐01 7.555E‐01 2.373E‐01

12 2483 12‐07 2483 12‐07 Ox. Ov. #4 In.PAN 1.885E‐01 Y 1.353E‐01 1.885E‐01 1.339E‐01 8.106E‐02 5.639E‐02 Y 7.192E‐02 1.151E‐01 6.850E‐01 2.643E‐01

12 2483 12‐08 2483 12‐08 Ox. Ov. #4 Out.A 2.159E‐01 Y 1.436E‐01 2.159E‐01 1.421E‐01 8.458E‐02 8.341E‐02 Y 7.192E‐02 1.151E‐01 5.769E‐01 2.050E‐01

112 2483 12‐09 2483 12‐09 Not Designated

12 2483 12‐10 2483 12‐10 LTF Seal In.

12 2483 12‐11 2483 12‐11 LTF Incinerator 4.067E‐01 Y 1.620E‐01 4.067E‐01 1.604E‐01 8.576E‐02 2.584E‐02 Y 3.177E‐03 5.083E‐03 5.991E‐02 1.403E‐02

12 2483 12‐12 2483 12‐12 LTF Seal Out. 1.419E‐01 Y 1.021E‐01 1.419E‐01 1.010E‐01 7.988E‐02 1.880E‐01 Y 3.476E‐03 5.562E‐03 1.562E‐01 5.934E‐02

12 2483 12‐13 2483 12‐13 HTF Seal In. 9.376E‐02 Y 7.341E‐02 9.376E‐02 7.267E‐02 2.372E‐02 1.738E‐02 Y 5.392E‐01 8.628E‐01 1.809E‐02 2.563E‐02

12 2483 12‐14 2483 12‐14 HTF Seal Out. 1.765E‐01 Y 1.365E‐01 1.765E‐01 1.351E‐01 7.518E‐02 2.350E‐03 Y 1.199E‐02 1.918E‐02 1.089E‐01 1.510E‐02

12 2483 12‐15 2483 12‐15 Surface Treat. 1.574E‐01

12 2483 12‐16 2483 12‐16 Surface Treat. Rinse

12 2483 12‐17 2483 12‐17 Sizing Dryer 1. 1.957E‐01

12 2483 12‐18 2483 12‐18 Sizing Dryer 2.

12 2483 12‐19 2483 12‐19 Bicarb Mix Room

12 2483 12‐20 2483 12‐20 Not Designated

12 2483 12‐21 2483 12‐21 Not Designated

13 2484 13‐01 2484 13‐01 Ox. Ov. #1 Zn 1 & 2 1.403E‐02 Y 1.396E‐02 1.403E‐02 1.382E‐02 1.250E‐02 N 1.035E‐01 1.035E‐01 6.295E‐03

13 2484 13‐02 2484 13‐02 Ox. Ov. #2 Zn 1 & 2 1.777E‐02 Y 1.768E‐02 1.777E‐02 1.750E‐02 1.597E‐02 N 1.127E‐01 1.127E‐01 8.866E‐03

13 2484 13‐03 2484 13‐03 Ox. Ov. #3 Zn 1 & 2 5.789E‐03 Y 5.760E‐03 5.789E‐03 5.702E‐03 5.278E‐03 N 1.006E‐01 1.006E‐01 3.062E‐03

13 2484 13‐04 2484 13‐04 Ox. Ov. #4 Zn 1 & 2 5.437E‐03 Y 5.410E‐03 5.437E‐03 5.355E‐03 4.306E‐03 N 9.709E‐02 9.709E‐02 3.036E+00

13 2484 13‐05 2484 13‐05 RTO & Baghouse 1.419E+00 Y 1.323E+00 1.419E+00 1.310E+00 1.317E‐01 3.147E‐01 N 3.805E+00 3.805E+00 7.046E‐01 1.744E‐01

13 2484 13‐06 2484 13‐06 Surface Treatment 1.574E‐01

13 2484 13‐07 2484 13‐07 Sizing Dryer #1 1.957E‐01

13 2484 13‐08 2484 13‐08 Sizing Dryer #2

13 2484 13‐09 2484 13‐09 Sizing Dryer #3

13 2484 13‐10 2484 13‐10 Bicarb Mix Room

14 2485 14‐01 2485 14‐01 Ox. Ov. #1 Zn 1 & 2 1.403E‐02 Y 1.396E‐02 1.403E‐02 1.382E‐02 1.250E‐02 N 1.035E‐01 1.035E‐01 6.295E‐03

14 2485 14‐02 2485 14‐02 Ox. Ov. #2 Zn 1 & 2 1.777E‐02 Y 1.768E‐02 1.777E‐02 1.750E‐02 1.597E‐02 N 1.127E‐01 1.127E‐01 8.866E‐03

14 2485 14‐03 2485 14‐03 Ox. Ov. #3 Zn 1 & 2 5.789E‐03 Y 5.760E‐03 5.789E‐03 5.702E‐03 5.278E‐03 N 1.006E‐01 1.006E‐01 3.062E‐03

14 2485 14‐04 2485 14‐04 Ox. Ov. #4 Zn 1 & 2 5.437E‐03 Y 5.410E‐03 5.437E‐03 5.355E‐03 4.306E‐03 N 9.709E‐02 9.709E‐02 3.036E+00

14 2485 14‐05 2485 14‐05 RTO & Baghouse 1.419E+00 Y 1.323E+00 1.419E+00 1.310E+00 1.317E‐01 3.147E‐01 N 3.805E+00 3.805E+00 7.046E‐01 1.744E‐01

14 2485 14‐06 2485 14‐06 Surface Treatment 1.574E‐01

14 2485 14‐07 2485 14‐07 Sizing Dryer #1 1.957E‐01

14 2485 14‐08 2485 14‐08 Sizing Dryer #2

14 2485 14‐09 2485 14‐09 Sizing Dryer #3

14 2485 14‐10 2485 14‐10 Bicarb Mix Room

15 2489 15‐01 2489 15‐01 Ox. Ov. #1 Zn 1 & 2 1.522E‐02 Y 1.515E‐02 1.522E‐02 1.500E‐02 1.356E‐02 N 1.123E‐01 1.123E‐01 6.830E‐03

15 2489 15‐02 2489 15‐02 Ox. Ov. #2 Zn 1 & 2 1.928E‐02 Y 1.918E‐02 1.928E‐02 1.899E‐02 1.733E‐02 N 1.223E‐01 1.223E‐01 9.619E‐03

15 2489 15‐03 2489 15‐03 Ox. Ov. #3 Zn 1 & 2 6.281E‐03 Y 6.250E‐03 6.281E‐03 6.186E‐03 5.727E‐03 N 1.092E‐01 1.092E‐01 3.322E‐03

15 2489 15‐04 2489 15‐04 Ox. Ov. #4 Zn 1 & 2 5.899E‐03 Y 5.869E‐03 5.899E‐03 5.810E‐03 4.672E‐03 N 1.053E‐01 1.053E‐01 3.294E+00

15 2489 15‐05 2489 15‐05 FTO/Baghouse/SCR/Heat Recove 1.539E+00 Y 1.436E+00 1.539E+00 1.421E+00 1.429E‐01 3.414E‐01 N 4.128E+00 4.128E+00 7.645E‐01 1.892E‐01

15 2489 15‐06 2489 15‐06 Surface Treatment 1.708E‐01

15 2489 15‐07 2489 15‐07 Sizing Dryers #1,2,3 2.124E‐01

15 2489 15‐10 2489 15‐10 Bicarb Mix Room

16 2490 16‐01 2490 16‐01 Ox. Ov. #1 Zn 1 & 2 1.522E‐02 Y 1.515E‐02 1.522E‐02 1.500E‐02 1.356E‐02 N 1.123E‐01 1.123E‐01 6.830E‐03

16 2490 16‐02 2490 16‐02 Ox. Ov. #2 Zn 1 & 2 1.928E‐02 Y 1.918E‐02 1.928E‐02 1.899E‐02 1.733E‐02 N 1.223E‐01 1.223E‐01 9.619E‐03

16 2490 16‐03 2490 16‐03 Ox. Ov. #3 Zn 1 & 2 6.281E‐03 Y 6.250E‐03 6.281E‐03 6.186E‐03 5.727E‐03 N 1.092E‐01 1.092E‐01 3.322E‐03

16 2490 16‐04 2490 16‐04 Ox. Ov. #4 Zn 1 & 2 5.899E‐03 Y 5.869E‐03 5.899E‐03 5.810E‐03 4.672E‐03 N 1.053E‐01 1.053E‐01 3.294E+00

16 2490 16‐05 2490 16‐05 FTO/Baghouse/SCR/Heat Recove 1.539E+00 Y 1.436E+00 1.539E+00 1.421E+00 1.429E‐01 3.414E‐01 N 4.128E+00 4.128E+00 7.645E‐01 1.892E‐01

16 2490 16‐06 2490 16‐06 Surface Treatment 1.708E‐01

16 2490 16‐07 2490 16‐07 Sizing Dryers #1,2,3 2.124E‐01

16 2490 16‐10 2490 16‐10 Bicarb Mix Room

PILOT 8162 PL01 8162 PL01 Pilot Plant Oxidation Ovens 1.607E‐04 Y 8.221E‐05 1.607E‐04 8.138E‐05 1.691E‐04 Y 2.671E‐05 4.273E‐05 1.378E‐04 1.229E‐04

PILOT 8162 PL02a 8162 PL02a Pilot Plant LT Furnace #1 In 5.761E‐05 Y 2.947E‐05 5.761E‐05 2.917E‐05 1.821E‐07 2.822E‐05

PILOT 8162 PL02b 8162 PL02b Pilot Plant LT Furnace #1 Out 6.162E‐04 Y 3.152E‐04 6.162E‐04 3.120E‐04 1.755E‐04 2.323E‐03 5.132E‐04

PILOT 8162 PL03a 8162 PL03a Pilot Plant LT Furnace #2 In 1.128E‐03 Y 5.770E‐04 1.128E‐03 5.712E‐04 1.304E‐04 4.776E‐03

PILOT 8162 PL03b 8162 PL03b Pilot Plant LT Furnace #2 Out 5.761E‐05 Y 2.947E‐05 5.761E‐05 2.917E‐05 1.821E‐07 2.822E‐05

PILOT 8162 PL04a 8162 PL04a Pilot Plant HT Furnace In 5.761E‐05 Y 2.947E‐05 5.761E‐05 2.917E‐05 1.821E‐07 2.593E‐04

PILOT 8162 PL04b 8162 PL04b Pilot Plant HT Furnace  Out 5.761E‐05 Y 2.947E‐05 5.761E‐05 2.917E‐05 6.094E‐03 2.593E‐04

PILOT 8162 PL05a 8162 PL05a Pilot Plant HM Furnace In 5.761E‐05 Y 2.947E‐05 5.761E‐05 2.917E‐05 1.821E‐07 2.593E‐04

PILOT 8162 Pl05b 8162 Pl05b Pilot Plant HM Furnace Out 5.761E‐05 Y 2.947E‐05 5.761E‐05 2.917E‐05 1.821E‐07 2.593E‐04

PILOT 8162 PL06 8162 PL06 Pilot Plant Incinerator 2.142E‐03 Y 1.096E‐03 2.142E‐03 1.085E‐03 1.131E‐03 Y 4.007E‐03 6.411E‐03 9.276E‐05 3.965E‐05

Matrix 2478 2478_1 2478_1 Tower 1 RTO 4.681E‐02 Y 4.658E‐02 4.681E‐02 4.611E‐02 3.640E‐03 N 3.095E‐01 3.095E‐01 2.714E‐02 2.476E‐01

Matrix 2478 2478_16 2478_16 Tower 4 RTO 6.482E‐02 Y 6.449E‐02 6.482E‐02 6.384E‐02 5.040E‐03 N 4.286E‐01 4.286E‐01 5.429E‐02 3.429E‐01

Matrix 2478 2478_17 2478_17 Tower 3 RTO 6.842E‐02 Y 6.807E‐02 6.842E‐02 6.739E‐02 5.320E‐03 N 4.524E‐01 4.524E‐01 5.429E‐02 3.619E‐01

EmGen 2344 G‐31 G‐31 Emergency Generator

EmGen 2344 G‐35 G‐35 Emergency Generator

EmGen 2436 G‐54 G‐54 Emergency Generator

EmGen 2436 G‐58 G‐58 Emergency Generator

EmGen 2478 G‐76 G‐76 Emergency Generator

EmGen 2479 G‐81 G‐81 Emergency Generator

EmGen 8132 G‐83 G‐83 Emergency Generator

EmGen 2479 G‐84 G‐84 Emergency Generator

EmGen 2478 G‐85 G‐85 Emergency Generator

EmGen 2480 G‐86 G‐86 Emergency Generator



Low‐NOX 

Burner

Low‐NOX 

Burner

Ultra Low‐NOX 

Burner

Fiberline 

ID Building Source ID Source Code Source Description

PM10 

Controlledc
Technically 

feasibled?

PM2.5 

controllede
PM10 

Controlledf PM2.5 Controlled
g SO2

h Controlled NH3
h Controlled

Technically 

feasiblei? NOX
j Controlled NOX

k Controlled VOCl Controlled COm Controlled
(lb/hr) (Y/N) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (lb/hr) (Y/N) (lb/hr) (lb/hr) (lb/hr) (lb/hr)

RTO

 Table B‐1b: Emission Reduction Calculations

Baghouse Venturi Scrubber

Emission Reduction

EmGen 2480 G‐87 G‐87 Emergency Generator

EmGen 2481 G‐88 G‐88 Emergency Generator

EmGen 2481 G‐89 G‐89 Emergency Generator

EmGen 2482 G‐2482‐1 West G‐2482‐1 West Emergency Generator

EmGen 2482 G‐2482‐2 East G‐2482‐2 East Emergency Generator

EmGen 2483 G‐2483‐1 West G‐2483‐1 West Emergency Generator

EmGen 2483 G‐2483‐2 East G‐2483‐2 East Emergency Generator

EmGen 2484 G‐2484‐1 West G‐2484‐1 West Emergency Generator

EmGen 2484 G‐2484‐2 East G‐2484‐2 East Emergency Generator

EmGen 2485 G‐2485‐1 West G‐2485‐1 West Emergency Generator

EmGen 2485 G‐2485‐2 East G‐2485‐2 East Emergency Generator

EmGen 2486 G‐2486‐1 West G‐2486‐1 West Emergency Generator

EmGen 2486 G‐2486‐2 East G‐2486‐2 East Emergency Generator

EmGen 2487 G‐2487‐1 West G‐2487‐1 West Emergency Generator

EmGen 2487 G‐2487‐2 East G‐2487‐2 East Emergency Generator

EmGen 2478 G‐90 G‐90 Emergency Generator

EmGen 2478 G‐91 G‐91 Emergency Generator

EmGen 2486 G‐92 G‐92 Emergency Generator

EmGen Plant CA‐239 CA‐239 Air Compressor

HVAC 2344 2344‐7 2344‐7 HVAC Heaters

HVAC 2343 2343‐1 2343‐1 HVAC Heaters

HVAC 2422 2422‐1 2422‐1 HVAC Heaters

HVAC 2436 2436‐1 2436‐1 Boiler‐Out of Service

HVAC 2436 2436‐10 2436‐10 HVAC Heaters

HVAC 2478 2478‐16 2478‐16 Boiler

HVAC 2479 2479‐1 2479‐1 HVAC Heaters

HVAC 2480 2480‐1 2480‐1 HVAC Heaters

HVAC 2481 2481‐1 2481‐1 HVAC Heaters

HVAC 2482 2482‐18 2482‐18 HVAC Heaters

HVAC 2483 2483‐18 2483‐18 HVAC Heaters

HVAC 2486 2486‐1 2486‐1 HVAC unit downflow

HVAC 2486 2486‐2 2486‐2 HVAC unit side discharge

HVAC 2486 2486‐3 2486‐3 Heaters

HVAC 2486 2486‐4 2486‐4 Boilers

HVAC 2488 2488‐1 2488‐1 HVAC Heaters

HVAC 8156 8156‐1 8156‐1 HVAC Heaters

HVAC 8132 8132‐1 8132‐1 HVAC Heaters

HVAC 8162 8162‐2 8162‐2 HVAC Heaters

HVAC 8167 8167‐1 8167‐1 HVAC Heaters

HVAC 8185 8185‐1 8185‐1 Air Conditioners

HVAC 8186 8186‐1 8186‐1 Air Conditioners

HVAC 8249 8249‐1 8249‐1 Boiler

HVAC 8249 8249‐2 8249‐2 Hot Water Heater

HVAC 8259 8259‐1 8259‐1 HVAC Heaters

HVAC 9364 9364‐1 9364‐1 HVAC Heaters

HVAC 9364 9364‐2 9364‐2 Boiler
HVAC 9370 9370‐1 9370‐1 HVAC Heaters

Notes:

d  Although operation of a baghouse for units with grain loadings below 0.005 gr/scfm is not considered to be efficient, baghouse technology was evaluated for all units, regardless of calculated grain loading.

f The scrubber PM10 control efficiency was estimated at 98% based on a vendor cost estimate for control of PM2.5 at 98%.
g The scrubber PM2.5 control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of PM2.5.
h The scrubber's SO2 and NH3 control efficiency was estimated at 98% based on a vendor cost estimate indicating 98% control of SO2 and NH3 by a 2‐stage system including venturi scrubber and packed bed.
i A low‐NOX burner is considered technically feasible if the existing burner is natural gas powered, not electric.
j Low NOX burner emissions were calculated assuming 50% control efficiency. AP‐42 Table 1.4‐1.  Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Low‐NOX burner emissions from a small boiler (50 lb/106 scf). [1‐50/100 = 50%]
k Ultra‐Low NOX burner emissions were calculated assuming 68% control efficiency. AP‐42 Table 1.4‐1.  Comparison of uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Ultra‐Low‐NOX burner emissions from a small boiler (32 lb/106 scf). [1‐32/100 = 68%]
l The RTO control efficiency of VOC is estimated at 98% based on OAQPS manual page 2‐7, which describes a thermal oxidizer operating at 1600 degrees Fahrenheit.
m
 According to vendor's information, RTO provides 90% CO destruction efficiency or 10 ppmv CO outlet concentration, whichever is less stringent (per McGill AirClean 04/29/05).  This calculation is based on 90% control efficiency.

c The baghouse PM10 control efficiency was estimated at 99.5%.

e The baghouse PM2.5 control efficiency was estimated at 99.0%.



Table B‐2.1. Vendor Estimated Baghouse Cost Table B‐2.2. Hexcel Exhaust Flow Rate and PM Emissions

Flow Rate (scfm)

Basic Equipment 

Cost a
Hexcel Line No.

Average
 b
 Flow 

Rate (scfm)

Average
 b
 Flow 

Rate (acfm)

PM 
c
 Collected 

(lb/hr)

50,000 $1,389,500  2 0 0 0.00
40,000 $1,191,000  3 14,641 21,250 0.21
30,000 $992,500 4 17,330 19,600 0.19
20,000 $794,000  5 23,980 35,350 0.13
10,000 $595,500  6 19,790 28,100 0.10

7 30,557 9,900 0.18
$3,970,000.00 8 49,022 80,700 0.28

Filter Box designed for 32,000 scfm $992,500.00 10 49,022 80,700 0.31
Assume Baghouse/Filter Box, alone is 25% of total cost 11 41,381 66,250 0.38
Assume Ductwork is 4% of total cost $158,800.00 12 41,381 66,250 0.38
Cost of each 10,000 increase or decrease from 30,000 estimated at cost +/‐ 2%. 13 NA NA NA

14 NA NA NA
15 NA NA NA
16 NA NA NA

PILOT 7,030 8,900 0.00
Matrix NA NA NA
112 NA NA NA

b  Average flow rate is the sum of flow rates per Hexcel line presented in Table B‐1.  

Table B‐2.3. Annualized Baghouse Cost Per Hexcel Lined

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT

Direct Costs

Purchased equipment costs

        Basic Equipment, Baghouse (BE) e $397,000 $687,628 $740,992 $873,010 $789,834 $1,003,549 $1,370,083 $1,370,083 $1,218,417 $1,218,417 $536,540
        Ductworkf not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800
        Instrumentation $39,700 $68,763 $74,099 $87,301 $78,983 $100,355 $137,008 $137,008 $121,842 $121,842 $53,654
        Sales taxes $11,910 $20,629 $22,230 $26,190 $23,695 $30,106 $41,102 $41,102 $36,553 $36,553 $16,096
        Freight $19,850 $34,381 $37,050 $43,650 $39,492 $50,177 $68,504 $68,504 $60,921 $60,921 $26,827
Purchased Equipment cost, PEC $468,460 $811,401 $874,371 $1,030,151 $932,004 $1,184,187 $1,775,498 $1,775,498 $1,596,532 $1,596,532 $791,917

Direct Installation Costs

        Foundation & supports $18,738 $32,456 $34,975 $41,206 $37,280 $47,367 $71,020 $71,020 $63,861 $63,861 $31,677
        Handling & erection $234,230 $405,700 $437,185 $515,076 $466,002 $592,094 $887,749 $887,749 $798,266 $798,266 $395,959
        Electrical $37,477 $64,912 $69,950 $82,412 $74,560 $94,735 $142,040 $142,040 $127,723 $127,723 $63,353
        Piping $4,685 $8,114 $8,744 $10,302 $9,320 $11,842 $17,755 $17,755 $15,965 $15,965 $7,919
        Insulation for ductwork $32,792 $56,798 $61,206 $72,111 $65,240 $82,893 $124,285 $124,285 $111,757 $111,757 $55,434
        Painting $18,738 $32,456 $34,975 $41,206 $37,280 $47,367 $71,020 $71,020 $63,861 $63,861 $31,677
Direct Installation Costs, DIC $346,660 $600,437 $647,034 $762,312 $689,683 $876,299 $1,313,869 $1,313,869 $1,181,434 $1,181,434 $586,019

Site Preparation Cost Not Estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated
Assume No New Buildings Needed $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Direct Costs, DC $815,120 $1,411,838 $1,521,405 $1,792,463 $1,621,687 $2,060,486 $3,089,367 $3,089,367 $2,777,966 $2,777,966 $1,377,936

Indirect Installation Costs

Engineering $93,692 $162,280 $174,874 $206,030 $186,401 $236,837 $355,100 $355,100 $319,306 $319,306 $158,383
Construction & field expenses $93,692 $162,280 $174,874 $206,030 $186,401 $236,837 $355,100 $355,100 $319,306 $319,306 $158,383
Contractor fees $46,846 $81,140 $87,437 $103,015 $93,200 $118,419 $177,550 $177,550 $159,653 $159,653 $79,192
Start‐up $4,685 $8,114 $8,744 $10,302 $9,320 $11,842 $17,755 $17,755 $15,965 $15,965 $7,919
Performance test $4,685 $8,114 $8,744 $10,302 $9,320 $11,842 $17,755 $17,755 $15,965 $15,965 $7,919
Contingencies $14,054 $24,342 $26,231 $30,905 $27,960 $35,526 $53,265 $53,265 $47,896 $47,896 $23,758

Total Indirect Costs, IC $257,653 $446,271 $480,904 $566,583 $512,602 $651,303 $976,524 $976,524 $878,093 $878,093 $435,554

TOTAL CAPITAL INVESTMENT g (2017$), TCI $1,501,883 $2,601,351 $2,803,233 $3,302,665 $2,988,004 $3,796,505 $5,692,247 $5,692,247 $5,118,482 $5,118,482 $2,538,886

Table B‐2: Baghouse Annualized Cost Estimate

c PM Collected  = PM10 collected / fraction of PM smaller than 10 microns.  PM10 
collected is the sum of PM10 collected per line for point sources.  The average fraction of 
PM smaller than 10 microns based on particle size distribution analyses of Hexcel dust is 
78%.

aDurr estimate includes DFTO, RTO, 
baghouse, redundant RTO, heat recovery, 
stack ducting

Hexcel Fiber Line No.



Table B‐2.3. Annualized Baghouse Cost Per Hexcel Lined

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT

Hexcel Fiber Line No.

Direct Annual Costs

Operating Labor
          Operator $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760
          Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614
Maintenance
          Labor $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320
Electricity for fan, did not estimate compressed 
air cost h

$0 $23,870 $22,016 $39,708 $31,564 $11,120 $90,649 $90,649 $74,417 $74,417 $9,997

Bag Replacement, New Filters + Labor $696 $21,946 $20,296 $36,046 $28,796 $10,596 $81,396 $81,396 $66,946 $66,946 $9,596

Waste disposal $0 $22 $21 $14 $11 $20 $30 $34 $41 $41 $0

Total Direct Annual Cost $90,390 $135,532 $132,027 $165,462 $150,065 $111,430 $261,768 $261,772 $231,098 $231,098 $109,287

Indirect Annual Costs

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816
Administrative charges $30,038 $52,027 $56,065 $66,053 $59,760 $75,930 $113,845 $113,845 $102,370 $102,370 $50,778
Property tax $15,019 $26,014 $28,032 $33,027 $29,880 $37,965 $56,922 $56,922 $51,185 $51,185 $25,389
Insurance $15,019 $26,014 $28,032 $33,027 $29,880 $37,965 $56,922 $56,922 $51,185 $51,185 $25,389
Capital recovery factor, CRF 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Capital Recovery $165,207 $286,149 $308,356 $363,293 $328,680 $417,616 $626,147 $626,147 $563,033 $563,033 $279,277

Total Indirect Annual Costs $279,099 $444,019 $474,301 $549,216 $502,017 $623,292 $907,654 $907,654 $821,589 $821,589 $434,649

TOTAL ANNUAL COST $369,489 $579,551 $606,328 $714,678 $652,082 $734,722 $1,169,422 $1,169,426 $1,052,687 $1,052,687 $543,937

e Interpolated from Table B‐2‐1.
f The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Durr for the entire system for the 30,000 scfm RTO+.  The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm. 
g Retrofit factor based on average of 1.3 ‐ 1.5, provided on OAQPS Manual, Section 6, Chapter 3, Page 3‐41.
h Electricity cost of $0.06/kW‐hr communicated from Bryan Wheeler of Hexcel to Miriam Hacker of Aspen Outlook, LLC on 03/20/17 via email communication. Electricty cost based on Cost Control Manual Equation 2.10. 

d All cost calculations equations are provided in Table B‐10.  Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition.  EPA/452/B‐02‐001, January 2002.



Table B‐3.1. Vendor Estimated Venturi Scrubber Cost Table B‐3.2. Hexcel Exhaust Flow Rate

Flow Rate (scfm)

Basic Equipment Cost 
a

Hexcel Line No.
Average b Flow Rate 

(scfm)

Average b Flow Rate 

(acfm)

17,000 $350,000  2 0 0
0 $0  3 14,641 21,250

4 17,330 19,600

5 23,980 35,350
6 19,790 28,100
7 30,557 9,900
8 49,022 80,700
10 49,022 80,700
11 41,381 66,250
12 41,381 66,250
13 NA NA
14 NA NA
15 NA NA
16 NA NA

PILOT 7,030 8,900
Matrix 7,140 10,000
112 NA NA

Table B‐3.3. Annualized Venturi Scrubber Cost Per Hexcel Line c

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT Matrix

Direct Costs

Purchased equipment costs

Basic Equipment, Venturi scrubber, BE d $0 $301,437 $356,786 $493,713 $407,444 $629,107 $1,009,273 $1,009,273 $851,966 $851,966 $144,730 $146,991

Ductwork e
not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800

Instrumentation $0 $30,144 $35,679 $49,371 $40,744 $62,911 $100,927 $100,927 $85,197 $85,197 $14,473 $14,699
Sales taxes $0 $9,043 $10,704 $14,811 $12,223 $18,873 $30,278 $30,278 $25,559 $25,559 $4,342 $4,410
Freight $0 $15,072 $17,839 $24,686 $20,372 $31,455 $50,464 $50,464 $42,598 $42,598 $7,236 $7,350

Purchased Equipment Cost, PEC $0 $355,695 $421,007 $582,581 $480,783 $742,346 $1,349,742 $1,349,742 $1,164,120 $1,164,120 $329,581 $332,249
b

Direct Installation Costs, DIC $0.00 $302,340.88 $357,855.92 $495,193.86 $408,665.87 $630,993.89 $1,147,280.57 $1,147,280.57 $989,501.93 $989,501.93 $280,143.72 $282,411.70

Total Direct Costs, DC $0.00 $658,036.02 $778,862.88 $1,077,774.88 $889,449.25 $1,373,339.65 $2,497,022.41 $2,497,022.41 $2,153,621.85 $2,153,621.85 $609,724.56 $614,660.76

Indirect Installation Costs

Engineering $0 $35,570 $42,101 $58,258 $48,078 $74,235 $134,974 $134,974 $116,412 $116,412 $32,958 $33,225
Construction & field expenses $0 $35,570 $42,101 $58,258 $48,078 $74,235 $134,974 $134,974 $116,412 $116,412 $32,958 $33,225
Contractor fees $0 $35,570 $42,101 $58,258 $48,078 $74,235 $134,974 $134,974 $116,412 $116,412 $32,958 $33,225
Start‐up $0 $3,557 $4,210 $5,826 $4,808 $7,423 $13,497 $13,497 $11,641 $11,641 $3,296 $3,322
Performance test $0 $3,557 $4,210 $5,826 $4,808 $7,423 $13,497 $13,497 $11,641 $11,641 $3,296 $3,322
Contingencies $0 $10,671 $12,630 $17,477 $14,424 $22,270 $40,492 $40,492 $34,924 $34,924 $9,887 $9,967

Total Indirect Costs, IC $0 $124,493 $147,352 $203,903 $168,274 $259,821 $472,410 $472,410 $407,442 $407,442 $115,353 $116,287

TOTAL CAPITAL INVESTMENT f (2017$)  $0 $1,095,541 $1,296,701 $1,794,350 $1,480,813 $2,286,425 $4,157,205 $4,157,205 $3,585,489 $3,585,489 $1,015,109 $1,023,327

Table B‐3: Venturi Scrubber Annualized Cost Estimate for PM Control

Hexcel Fiber Line No.

a The basic equipment cost of a 2‐stage unit, with a venturi scrubber upstream 
of a packed‐bed scrubber able to acheive 98% removal efficiency was e‐mailed 
on 03/31/17 from Pollution Control Systems to L. Courtright (Aspen Outlook, 
LLC).

b The average flow rate shown is the sum of flow rates per Hexcel line for point sources presented in 
Table B‐1.  



Table B‐3.3. Annualized Venturi Scrubber Cost Per Hexcel Line c

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT Matrix

Hexcel Fiber Line No.

Direct Annual Costs

Operating Labor

Operator
$50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614
  Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Materials

Water g $0 $65 $60 $109 $86 $30 $248 $248 $204 $204 $27 $31

Chemical Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated Not estimated

Wastewater

Wastewater Sewer Fee ‐ Not Applicable h

Sludge Disposal ‐ Not Estimated
Electricity

Fan i $0 $19,891 $18,347 $33,090 $26,303 $9,267 $75,541 $75,541 $62,014 $62,014 $8,331 $9,361

Total Direct Annual Cost $89,694 $109,651 $108,101 $122,893 $116,084 $98,991 $165,483 $165,483 $151,912 $151,912 $98,052 $99,085

Indirect Annual Costs

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816
Administrative charges $0 $21,911 $25,934 $35,887 $29,616 $45,728 $83,144 $83,144 $71,710 $71,710 $20,302 $20,467
Property tax $0 $10,955 $12,967 $17,943 $14,808 $22,864 $41,572 $41,572 $35,855 $35,855 $10,151 $10,233
Insurance $0 $10,955 $12,967 $17,943 $14,808 $22,864 $41,572 $41,572 $35,855 $35,855 $10,151 $10,233
Capital recovery factor 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Capital Recovery $0 $120,510 $142,637 $197,378 $162,889 $251,507 $457,293 $457,293 $394,404 $394,404 $111,662 $112,566

Total Indirect Annual Costs $53,817 $218,148 $248,322 $322,969 $275,938 $396,780 $677,397 $677,397 $591,640 $591,640 $206,083 $207,316

TOTAL ANNUAL COST $143,511 $327,798 $356,423 $445,862 $392,022 $495,772 $842,880 $842,880 $743,552 $743,552 $304,135 $306,401

d Interpolated from Table B‐3.1
e The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Durr for the entire system for the 30,000 scfm RTO+.  The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm. 
f  Retrofit factor based on average of 1.3 ‐ 1.5, based on information provided in OAQPS Manual, Section 6, Chapter 2, Page 2‐49.
g It is estimated that the scrubber would consume 183 gallons of water per day based on water consumed by a similar sized scrubber.
h Hexcel pays a flat fee of $2427.84/month for sewer that would not be expected to increase.
i Electricity cost of $0.06/kW‐hr communicated from Bryan Wheeler of Hexcel to Miriam Hacker of Aspen Outlook, LLC on 03/20/17 via email communication. Electricty cost based on Cost Control Manual Equation 2.10. 

c All cost calculations equations are provided in Table B‐10.  Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition.  EPA/452/B‐02‐001, January 2002.



Table B‐4.1. Vendor Estimated Venturi Scrubber Cost Table B‐4.2. Hexcel Exhaust Flow Rate

Flow Rate (scfm)

Basic Equipment 

Cost a
Hexcel Line No.

Average b 

Flow Rate (scfm)

Average b Flow 

Rate (acfm)

17,000 $350,000  2 254 750
0 $0  3 2,208 6,000

4 2,096 6,000
5 4,952 11,600
6 4,065 8,200
7 6,046 9,900
8 49,022 80,700
10 49,022 80,700
11 41,381 66,250
12 41,381 66,250
13 62,321 108,341
14 62,321 108,341
15 124,368 108,341
16 124,368 108,341

PILOT 254 750
Matrix 7,140 10,000
112 NA NA

Table B‐4.3. Annualized Venturi Scrubber Cost Per Hexcel Line c

Parameter 2 3 4 5 6 7 8 10 11 12 13 14 15 16 PILOT Matrix

Direct Costs

Purchased equipment costs

Basic Equipment, Venturi scrubber, BE d $5,224 $45,460 $43,152 $101,951 $83,694 $124,475 $1,009,273 $1,009,273 $851,966 $851,966 $1,283,088 $1,283,088 $2,560,512 $2,560,512 $5,224 $146,991

Ductwork e
not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800

Instrumentation $522 $4,546 $4,315 $10,195 $8,369 $12,447 $100,927 $100,927 $85,197 $85,197 $128,309 $128,309 $256,051 $256,051 $522 $14,699
Sales taxes $157 $1,364 $1,295 $3,059 $2,511 $3,734 $30,278 $30,278 $25,559 $25,559 $38,493 $38,493 $76,815 $76,815 $157 $4,410
Freight $261 $2,273 $2,158 $5,098 $4,185 $6,224 $50,464 $50,464 $42,598 $42,598 $64,154 $64,154 $128,026 $128,026 $261 $7,350

Purchased Equipment Cost, PEC $6,164 $53,643 $50,919 $120,302 $98,759 $146,880 $1,349,742 $1,349,742 $1,164,120 $1,164,120 $1,672,843 $1,672,843 $3,180,204 $3,180,204 $164,964 $332,249
b

Direct Installation Costs, DIC $5,239.76 $45,596.66 $43,281.45 $102,256.54 $83,945.57 $124,848.40 $1,147,280.57 $1,147,280.57 $989,501.93 $989,501.93 $1,421,916.90 $1,421,916.90 $2,703,173.45 $2,703,173.45 $140,219.76 $282,411.70

Total Direct Costs, DC $11,404.17 $99,239.79 $94,200.80 $222,558.36 $182,705.06 $271,728.87 $2,497,022.41 $2,497,022.41 $2,153,621.85 $2,153,621.85 $3,094,760.31 $3,094,760.31 $5,883,377.51 $5,883,377.51 $305,184.17 $614,660.76

Indirect Installation Costs

Engineering $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Construction & field expenses $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Contractor fees $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Start‐up $62 $536 $509 $1,203 $988 $1,469 $13,497 $13,497 $11,641 $11,641 $16,728 $16,728 $31,802 $31,802 $1,650 $3,322

Performance test $62 $536 $509 $1,203 $988 $1,469 $13,497 $13,497 $11,641 $11,641 $16,728 $16,728 $31,802 $31,802 $1,650 $3,322

Contingencies $185 $1,609 $1,528 $3,609 $2,963 $4,406 $40,492 $40,492 $34,924 $34,924 $50,185 $50,185 $95,406 $95,406 $4,949 $9,967

Total Indirect Costs, IC $2,158 $18,775 $17,822 $42,106 $34,566 $51,408 $472,410 $472,410 $407,442 $407,442 $585,495 $585,495 $1,113,071 $1,113,071 $57,738 $116,287

TOTAL CAPITAL INVESTMENT f (2017$)  $18,986 $165,221 $156,832 $370,530 $304,179 $452,392 $4,157,205 $4,157,205 $3,585,489 $3,585,489 $5,152,358 $5,152,358 $9,795,029 $9,795,029 $508,090 $1,023,327

Table B‐4: Venturi Scrubber Annualized Cost Estimate for SO2 Control

b The average flow rate shown is the sum of flow rates per Hexcel line for point sources 
with non‐negligible SO2 emission rates presented in Table B‐1.  Point sources with 
negligible SO2 emission rates were considered not technologically feasible to control with a 
scrubber.

a The basic equipment cost of a 2‐stage unit, with a venturi scrubber 
upstream of a packed‐bed scrubber able to acheive 98% removal 
efficiency was e‐mailed on 03/31/17 from Pollution Control Systems 
to L. Courtright (Aspen Outlook, LLC).

Hexcel Fiber Line No.



Table B‐4.3. Annualized Venturi Scrubber Cost Per Hexcel Line c

Parameter 2 3 4 5 6 7 8 10 11 12 13 14 15 16 PILOT Matrix

Hexcel Fiber Line No.

Direct Annual Costs

Operating Labor

Operator
$50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614
  Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Materials

Water g $2 $18 $18 $36 $25 $30 $248 $248 $204 $204 $333 $333 $333 $333 $2 $31

Chemical h $2,250 $18,000 $18,000 $34,800 $24,600 $29,700 $242,100 $242,100 $198,750 $198,750 $325,022 $325,022 $325,022 $325,022 $2,250 $30,000

Wastewater

Wastewater Sewer Fee ‐ Not Applicable i

Sludge Disposal ‐ Not Estimated
Electricity

Fan j $702 $5,616 $5,616 $10,858 $7,676 $9,267 $75,541 $75,541 $62,014 $62,014 $101,414 $101,414 $101,414 $101,414 $702 $9,361

Total Direct Annual Cost $92,648 $113,329 $113,329 $135,388 $121,995 $128,691 $407,583 $407,583 $350,662 $350,662 $516,463 $516,463 $516,463 $516,463 $92,648 $129,085

Indirect Annual Costs

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $195,213 $195,213 $195,213 $1,351 $18,018
Administrative charges $380 $3,304 $3,137 $7,411 $6,084 $9,048 $83,144 $83,144 $71,710 $71,710 $103,047 $103,047 $195,901 $195,901 $10,162 $20,467
Property tax $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 $35,855 $35,855 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233
Insurance $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 $35,855 $35,855 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233
Capital recovery factor 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Capital Recovery $2,089 $18,174 $17,251 $40,758 $33,460 $49,763 $457,293 $457,293 $394,404 $394,404 $566,759 $566,759 $1,077,453 $1,077,453 $55,890 $112,566

Total Indirect Annual Costs $56,664 $78,600 $77,341 $109,396 $99,443 $121,675 $677,397 $677,397 $591,640 $591,640 $826,670 $968,067 $1,664,467 $1,664,467 $77,565 $171,518

TOTAL ANNUAL COST $149,313 $191,928 $190,670 $244,784 $221,438 $250,367 $1,084,980 $1,084,980 $942,302 $942,302 $1,343,133 $1,484,530 $2,180,930 $2,180,930 $170,213 $300,603

d Interpolated from Table B‐4.1
e The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Durr for the entire system for the 30,000 scfm RTO+.  The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm. 
f  Retrofit factor based on average of 1.3 ‐ 1.5, based on information provided in OAQPS Manual, Section 6, Chapter 2, Page 2‐49.
g It is estimated that the scrubber would consume 183 gallons of water per day based on water consumed by a similar sized scrubber.
h Cost per acfm is estimated based 2011 estimate and increase for $2017.
i Hexcel pays a flat fee of $2427.84/month for sewer that would not be expected to increase.
j Electricity cost of $0.06/kW‐hr communicated from Bryan Wheeler of Hexcel to Miriam Hacker of Aspen Outlook, LLC on 03/20/17 via email communication. Electricty cost based on Cost Control Manual Equation 2.10. 

c All cost calculations equations are provided in Table B‐10.  Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition.  EPA/452/B‐02‐001, January 2002.



Table B‐5.1. Vendor Estimated Venturi Scrubber Cost Table B‐5.2. Hexcel Exhaust Flow Rate

Flow Rate (scfm)

Basic Equipment 

Cost 
a

Hexcel Line No.
Average

 b 

Flow Rate (scfm)

Average 
b Flow 

Rate (acfm)

17,000 $350,000  2 254 750
0 $0  3 2,208 6,000

4 2,096 6,000
5 4,952 11,600
6 4,065 8,200
7 6,046 9,900
8 49,022 80,700
10 49,022 80,700
11 41,381 66,250
12 41,381 66,250
13 62,321 108,341
14 62,321 108,341
15 124,368 108,341
16 124,368 108,341

PILOT 254 750
Matrix 7,140 10,000
112 NA NA

Table B‐5.3. Annualized Venturi Scrubber Cost Per Hexcel Line 
c

Parameter 2 3 4 5 6 7 8 10 11 12 13 14 15 16 PILOT Matrix

Direct Costs

Purchased equipment costs

Basic Equipment, Venturi scrubber, BE d $5,224 $45,460 $43,152 $101,951 $83,694 $124,475 $1,009,273 $1,009,273 $851,966 $851,966 $1,283,088 $1,283,088 $2,560,512 $2,560,512 $5,224 $146,991

Ductwork e
not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800

Instrumentation $522 $4,546 $4,315 $10,195 $8,369 $12,447 $100,927 $100,927 $85,197 $85,197 $128,309 $128,309 $256,051 $256,051 $522 $14,699
Sales taxes $157 $1,364 $1,295 $3,059 $2,511 $3,734 $30,278 $30,278 $25,559 $25,559 $38,493 $38,493 $76,815 $76,815 $157 $4,410
Freight $261 $2,273 $2,158 $5,098 $4,185 $6,224 $50,464 $50,464 $42,598 $42,598 $64,154 $64,154 $128,026 $128,026 $261 $7,350

Purchased Equipment Cost, PEC $6,164 $53,643 $50,919 $120,302 $98,759 $146,880 $1,349,742 $1,349,742 $1,164,120 $1,164,120 $1,672,843 $1,672,843 $3,180,204 $3,180,204 $164,964 $332,249
b

Direct Installation Costs, DIC $5,239.76 $45,596.66 $43,281.45 $102,256.54 $83,945.57 $124,848.40 $1,147,280.57 $1,147,280.57 $989,501.93 $989,501.93 $1,421,916.90 $1,421,916.90 $2,703,173.45 $2,703,173.45 $140,219.76 $282,411.70

Total Direct Costs, DC $11,404.17 $99,239.79 $94,200.80 $222,558.36 $182,705.06 $271,728.87 $2,497,022.41 $2,497,022.41 $2,153,621.85 $2,153,621.85 $3,094,760.31 $3,094,760.31 $5,883,377.51 $5,883,377.51 $305,184.17 $614,660.76

Indirect Installation Costs

Engineering $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Construction & field expenses $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Contractor fees $616 $5,364 $5,092 $12,030 $9,876 $14,688 $134,974 $134,974 $116,412 $116,412 $167,284 $167,284 $318,020 $318,020 $16,496 $33,225

Start‐up $62 $536 $509 $1,203 $988 $1,469 $13,497 $13,497 $11,641 $11,641 $16,728 $16,728 $31,802 $31,802 $1,650 $3,322

Performance test $62 $536 $509 $1,203 $988 $1,469 $13,497 $13,497 $11,641 $11,641 $16,728 $16,728 $31,802 $31,802 $1,650 $3,322

Contingencies $185 $1,609 $1,528 $3,609 $2,963 $4,406 $40,492 $40,492 $34,924 $34,924 $50,185 $50,185 $95,406 $95,406 $4,949 $9,967

Total Indirect Costs, IC $2,158 $18,775 $17,822 $42,106 $34,566 $51,408 $472,410 $472,410 $407,442 $407,442 $585,495 $585,495 $1,113,071 $1,113,071 $57,738 $116,287

TOTAL CAPITAL INVESTMENT f (2017$)  $18,986 $165,221 $156,832 $370,530 $304,179 $452,392 $4,157,205 $4,157,205 $3,585,489 $3,585,489 $5,152,358 $5,152,358 $9,795,029 $9,795,029 $508,090 $1,023,327

Table B‐5: Venturi Scrubber Annualized Cost Estimate for NH3 Control

b The average flow rate shown is the sum of flow rates per Hexcel line for point sources with 
non‐negligible SO2 emission rates presented in Table B‐1.  Point sources with negligible SO2 

emission rates were considered not technologically feasible to control with a scrubber.

a The basic equipment cost of a 2‐stage unit, 
with a venturi scrubber upstream of a packed‐
bed scrubber able to acheive 98% removal 
efficiency was e‐mailed on 03/31/17 from 
Pollution Control Systems to L. Courtright 

Hexcel Fiber Line No.



Table B‐5.3. Annualized Venturi Scrubber Cost Per Hexcel Line 
c

Parameter 2 3 4 5 6 7 8 10 11 12 13 14 15 16 PILOT Matrix

Hexcel Fiber Line No.

Direct Annual Costs

Operating Labor

Operator
$50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614

  Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Materials

Water g $2 $18 $18 $36 $25 $30 $248 $248 $204 $204 $333 $333 $333 $333 $2 $31

Chemical h $2,250 $18,000 $18,000 $34,800 $24,600 $29,700 $242,100 $242,100 $198,750 $198,750 $325,022 $325,022 $325,022 $325,022 $2,250 $30,000

Wastewater

Wastewater Sewer Fee ‐ Not Applicable i

Sludge Disposal ‐ Not Estimated
Electricity

Fan j $702 $5,616 $5,616 $10,858 $7,676 $9,267 $75,541 $75,541 $62,014 $62,014 $101,414 $101,414 $101,414 $101,414 $702 $9,361

Total Direct Annual Cost $92,648 $113,329 $113,329 $135,388 $121,995 $128,691 $407,583 $407,583 $350,662 $350,662 $516,463 $516,463 $516,463 $516,463 $92,648 $129,085

Indirect Annual Costs

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $195,213 $195,213 $195,213 $1,351 $18,018
Administrative charges $380 $3,304 $3,137 $7,411 $6,084 $9,048 $83,144 $83,144 $71,710 $71,710 $103,047 $103,047 $195,901 $195,901 $10,162 $20,467
Property tax $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 $35,855 $35,855 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233
Insurance $190 $1,652 $1,568 $3,705 $3,042 $4,524 $41,572 $41,572 $35,855 $35,855 $51,524 $51,524 $97,950 $97,950 $5,081 $10,233

Capital recovery factor 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Capital Recovery $2,089 $18,174 $17,251 $40,758 $33,460 $49,763 $457,293 $457,293 $394,404 $394,404 $566,759 $566,759 $1,077,453 $1,077,453 $55,890 $112,566

Total Indirect Annual Costs $56,664 $78,600 $77,341 $109,396 $99,443 $121,675 $677,397 $677,397 $591,640 $591,640 $826,670 $968,067 $1,664,467 $1,664,467 $77,565 $171,518

TOTAL ANNUAL COST $149,313 $191,928 $190,670 $244,784 $221,438 $250,367 $1,084,980 $1,084,980 $942,302 $942,302 $1,343,133 $1,484,530 $2,180,930 $2,180,930 $170,213 $300,603

d Interpolated from Table B‐5.1
e The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Durr for the entire system for the 30,000 scfm RTO+.  The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm. 
f  Retrofit factor based on average of 1.3 ‐ 1.5, based on information provided in OAQPS Manual, Section 6, Chapter 2, Page 2‐49.
g It is estimated that the scrubber would consume 183 gallons of water per day based on water consumed by a similar sized scrubber.
h Cost per acfm is estimated based 2011 estimate and increase for $2017.
i Hexcel pays a flat fee of $2427.84/month for sewer that would not be expected to increase.
j Electricity cost of $0.06/kW‐hr communicated from Bryan Wheeler of Hexcel to Miriam Hacker of Aspen Outlook, LLC on 03/20/17 via email communication. Electricty cost based on Cost Control Manual Equation 2.10. 

c All cost calculations equations are provided in Table B‐10.  Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition.  EPA/452/B‐02‐001, January 2002.



Table B‐6.1. 2011 Vendor Estimated Low NOX Burner Costs Table B‐6.2. Hexcel Burner Count

Capacity

Basic Equipment 

Cost a
Total Installed Cost 

b $/MMBtu Hexcel Line No.
Equipment 

<=750,000 BTU/hr

Equipment > 0.75 

MMBtu/hr and 

<=2.7 MMBtu/hr

Equipment > 2.7 

MMBTU and <=13 

MMBtu/hr
750,000 BTU/hr $31,475  $47,213 $62,950 2 1 0 0
2.7 MMBtu/hr $47,213  $70,819 $26,229 3 1 0 0
13 MMBtu/hr $70,819  $106,228 $8,171 4 0 1 0

5 0 9 0
6 1 8 0

Higher MM BTU/hr capacity burners estimated as + 1.5% of the lower capacity cost. 7 1 8 0
bInstalled cost was interpolated at a rate of 1.5 times the uninstalled cost. 8 1 8 0

10 1 8 0
11 1 8 0
12 1 8 0
13 NA NA NA
14 NA NA NA
15 NA NA NA
16 NA NA NA

PILOT 1 0 0
Matrix NA NA NA

Table B‐6.3. Annualized Low‐NOX Burner Cost Per Hexcel Line 
c

Parameter Total Value 2 3 4 5 6 7 8 10 11 12 PILOT

Direct Costs
Purchased equipment costs

Total Purchased Equipment Cost (Burners) d $2,990,125 $31,475 $31,475 $47,213 $424,913 $409,175 $409,175 $409,175 $409,175 $409,175 $409,175 $31,475

Installation Costs
             Total Direct Installation Cost d $1,495,063 $15,738 $15,738 $23,606 $212,456 $204,588 $204,588 $204,588 $204,588 $204,588 $204,588 $15,738
  Total Direct Costs (TDC) $4,485,188 $47,213 $47,213 $70,819 $637,369 $613,763 $613,763 $613,763 $613,763 $613,763 $613,763 $47,213

Indirect Installation Costs

Engineering $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 $40,918 $40,918 $40,918 $40,918 $3,148
Construction & field expenses $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 $40,918 $40,918 $40,918 $40,918 $3,148
Contractor fees $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 $40,918 $40,918 $40,918 $40,918 $3,148
Start‐up $29,901 $315 $315 $472 $4,249 $4,092 $4,092 $4,092 $4,092 $4,092 $4,092 $315
Performance test $29,901 $315 $315 $472 $4,249 $4,092 $4,092 $4,092 $4,092 $4,092 $4,092 $315
Contingencies $89,704 $944 $944 $1,416 $12,747 $12,275 $12,275 $12,275 $12,275 $12,275 $12,275 $944

Total Indirect Costs, IC $1,046,544 $11,016 $11,016 $16,524 $148,719 $143,211 $143,211 $143,211 $143,211 $143,211 $143,211 $11,016

TOTAL CAPITAL INVESTMENT e (2017$)  $7,744,424 $81,520 $81,520 $122,280 $1,100,523 $1,059,763 $1,059,763 $1,059,763 $1,059,763 $1,059,763 $1,059,763 $81,520

Fiber Lines 13, 14, 15 and 16, and Matrix Towers have been designed with Low NOX 
burners and are therefore not part of this assessment.

Table B‐6: Low NOX Burner Annualized Cost Estimate for NOX Control

a The uninstalled estimated cost of a 750,000 BTU/hr Ultra Low NOx Burner provided by Matthew 
McDonald (Hexcel) via Bryon Wheeler (Hexcel) to M. Hacker (Aspen Outlook) on 03/27/2017.  

Hexcel Fiber Line No.



Table B‐6.3. Annualized Low‐NOX Burner Cost Per Hexcel Line 
c

Parameter Total Value 2 3 4 5 6 7 8 10 11 12 PILOT

Hexcel Fiber Line No.

Annual Cost Summary
Total Direct Annual Cost
          Operation/Maintenance Cost f $312,854 $4,740 $4,740 $4,740 $42,662 $42,662 $42,662 $42,662 $42,662 $42,662 $42,662 $4,740

Profit Loss

Revenue Lost per 24‐hour down time g NA $9,700 $28,030 $22,780 $28,690 $50,075 $67,720 $55,900 $114,465 $33,000 $33,000 NA
Days Required for Retrofit g 21 21 21 21 21 21 21 21 56 56
Total Profit Lost NA $203,700 $588,630 $478,380 $602,490 $1,051,575 $1,422,120 $1,173,900 $2,403,765 $1,848,000 $1,848,000 NA

Indirect Annual Costs

Labor Ratio h 0.9681 0.7914 0.7914 0.6625 0.7352 0.6970 0.2201 0.2201 0.2558 0.2558 0.9681

Overhead i $85,234 $2,753 $2,251 $2,251 $16,958 $18,820 $17,840 $5,633 $5,633 $6,547 $6,547 $2,753

Administrative charges $154,888 $1,630 $1,630 $2,446 $22,010 $21,195 $21,195 $21,195 $21,195 $21,195 $21,195 $1,630
Property tax $77,444 $815 $815 $1,223 $11,005 $10,598 $10,598 $10,598 $10,598 $10,598 $10,598 $815
Insurance $77,444 $815 $815 $1,223 $11,005 $10,598 $10,598 $10,598 $10,598 $10,598 $10,598 $815

Capital recovery factor 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Capital Recovery $851,887 $8,967 $8,967 $13,451 $121,058 $116,574 $116,574 $116,574 $116,574 $116,574 $116,574 $8,967

Total Indirect Annual Costs $1,246,898 $14,981 $14,479 $20,593 $182,037 $177,784 $176,805 $164,597 $164,597 $165,512 $165,512 $14,981

TOTAL ANNUAL COST $13,180,312 $223,422 $607,849 $503,713 $827,188 $1,272,021 $1,641,587 $1,381,159 $2,611,024 $2,056,174 $2,056,174 $19,722

Notes:

Maximum estimated 1993 Capital Cost ($/MMBtu) $8,300
Maximum estimated 1993 Operational Cost ($/MMBtu) $1,500

Estimated 2017 Operational Cost ($/MMBtu) $4,740.21 = $26,229/$8,300 * $1,500 (mid‐range (for 2.7 MMBtu/hr burner) estimated 2017 $/MMBtu was used for the calculation)
g Lost Revenue and days required for retrofit of FLs 2‐7, 8 and 10 estimated by Hexcel 12/19/11.  Lost Revenue and days required for retrofit of FLs 11 and12 estimated by Hexcel on 8/5/13, with 2 weeks of downtime estimated to replace each oven, and 4 ovens in each line.
h Ratio of operation and Maintenance labor costs to total operation and maintenance costs from scrubber operations
i 60% * (Labor Ratio) * (Total Direct Annual Cost)

f.  EPA Technical Bulletin, Nitrogen Oxides (NOx) Why and How They Are Controlled, EPA/456/F‐99‐006R (http://epa.gov/ttn/catc/dir1/fnoxdoc.pdf), November 1999.  Operational costs obtained from Table 14 ‐ Costs of NOx Controls, multiplied by a ratio of 2017 
capital costs to 1993 capital costs, to estimate 2011 operational costs.

d.  Interpolated from Basic Equipment and Installed Cost from Table 1.
e Retrofit factors are not mentioned for Low NOX burners in the OAQPS Manual.  Thus, the retrofit factor for a venturi scrubber is applied.  Retrofit factor based on average of 1.3 ‐ 1.5, based on information provided in OAQPS Manual, Section 6, Chapter 2, Page 2‐49.

c All cost calculations equations are provided in Table B‐10.  Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition.  EPA/452/B‐02‐001, January 2002.



Table B‐7.1. 2011 Vendor Estimated Ultra Low NOX Burner Costs Table B‐7.2. Hexcel Burner Count

Capacity

Basic Equipment 

Cost 
a

Total Installed Cost 
b $/MMBtu Hexcel Line No.

Equipment 

<=750,000 BTU/hr

Equipment > 0.75 

MMBtu/hr and 

<=2.7 MMBtu/hr

Equipment > 2.7 

MMBTU and <=13 

MMBtu/hr
750,000 BTU/hr $39,802  $59,703 $79,603 2 1 0 0
2.7 MMBtu/hr $59,703  $89,554 $33,168 3 1 0 0
13 MMBtu/hr $159,207  $238,810 $18,370 4 0 1 0

5 0 9 0
6 1 8 0

See equation 2.2, EPA Control Cost Manual, Pg. 2‐11 (FV = $1 * (1+i )n ) 7 1 8 0
bUninstalled cost was interpolated at a rate of the installed cost divided by 1.5. 8 1 8 0

10 1 8 0
11 1 8 0
12 1 8 0
13 NA NA NA
14 NA NA NA
15 NA NA NA
16 NA NA NA

PILOT 1 0 0
Matrix 2 0 3

Table B‐7.3. Annualized Ultra Low‐NOX Burner Cost Per Hexcel Line 
c

Parameter Total Value 2 3 4 5 6 7 8 10 11 12 PILOT

Direct Costs
Purchased equipment costs

Total Purchased Equipment Cost (Burners) d $3,781,166 $39,802 $39,802 $59,703 $537,324 $517,423 $517,423 $517,423 $517,423 $517,423 $517,423 $39,802

Installation Costs
             Total Direct Installation Cost d $1,890,583 $19,901 $19,901 $29,851 $268,662 $258,711 $258,711 $258,711 $258,711 $258,711 $258,711 $19,901
  Total Direct Costs (TDC) $5,671,748 $59,703 $59,703 $89,554 $805,985 $776,134 $776,134 $776,134 $776,134 $776,134 $776,134 $59,703

Indirect Installation Costs

Engineering $378,117 $3,980 $3,980 $5,970 $53,732 $51,742 $51,742 $51,742 $51,742 $51,742 $51,742 $3,980
Construction & field expenses $378,117 $3,980 $3,980 $5,970 $53,732 $51,742 $51,742 $51,742 $51,742 $51,742 $51,742 $3,980
Contractor fees $378,117 $3,980 $3,980 $5,970 $53,732 $51,742 $51,742 $51,742 $51,742 $51,742 $51,742 $3,980
Start‐up $37,812 $398 $398 $597 $5,373 $5,174 $5,174 $5,174 $5,174 $5,174 $5,174 $398
Performance test $37,812 $398 $398 $597 $5,373 $5,174 $5,174 $5,174 $5,174 $5,174 $5,174 $398
Contingencies $113,435 $1,194 $1,194 $1,791 $16,120 $15,523 $15,523 $15,523 $15,523 $15,523 $15,523 $1,194

Total Indirect Costs, IC $1,323,408 $13,931 $13,931 $20,896 $188,063 $181,098 $181,098 $181,098 $181,098 $181,098 $181,098 $13,931

TOTAL CAPITAL INVESTMENT 
e (2017$)  $9,793,219 $103,087 $103,087 $154,630 $1,391,668 $1,340,125 $1,340,125 $1,340,125 $1,340,125 $1,340,125 $1,340,125 $103,087

Fiber Lines 13, 14, 15 and 16, and Matrix Towers have been designed with Low NOX burners 
and are not part of this assessment.

Table B‐7: Ultra Low NOX Burner Annualized Cost Estimate for NOX Control

a The installed estimated cost is based on a 2011 estimate provided by Western Combustion 
Engineering, and adjusted for inflation at a rate of 3% over 6 years.

Hexcel Fiber Line No.



Table B‐7.3. Annualized Ultra Low‐NOX Burner Cost Per Hexcel Line 
c

Parameter Total Value 2 3 4 5 6 7 8 10 11 12 PILOT

Hexcel Fiber Line No.

Annual Cost Summary

Total Direct Annual Cost

          Operation/Maintenance Cost f $395,620 $5,994 $5,994 $5,994 $53,948 $53,948 $53,948 $53,948 $53,948 $53,948 $53,948 $5,994

Profit Loss

Revenue Lost per 24‐hour down time g NA $9,700 $28,030 $22,780 $28,690 $50,075 $67,720 $55,900 $114,465 $33,000 $33,000 NA

Days Required for Retrofit g 21 21 21 21 21 21 21 21 56 56
Total Profit Lost NA $203,700 $588,630 $478,380 $602,490 $1,051,575 $1,422,120 $1,173,900 $2,403,765 $1,848,000 $1,848,000 NA

Indirect Annual Costs

Labor Ratio h 0.9136 0.5692 0.5692 0.4060 0.4916 0.4447 0.0928 0.0928 0.1163 0.1163 0.1163

Overhead i $64,362 $3,286 $2,047 $2,047 $13,141 $15,911 $14,394 $3,004 $3,004 $3,764 $3,764 $418

Administrative charges $195,864 $2,062 $2,062 $3,093 $27,833 $26,802 $26,802 $26,802 $26,802 $26,802 $26,802 $2,062
Property tax $97,932 $1,031 $1,031 $1,546 $13,917 $13,401 $13,401 $13,401 $13,401 $13,401 $13,401 $1,031
Insurance $97,932 $1,031 $1,031 $1,546 $13,917 $13,401 $13,401 $13,401 $13,401 $13,401 $13,401 $1,031

Capital recovery factor 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Capital Recovery $1,077,254 $11,340 $11,340 $17,009 $153,083 $147,414 $147,414 $147,414 $147,414 $147,414 $147,414 $11,340

Total Indirect Annual Costs $1,533,345 $18,749 $17,510 $25,242 $221,891 $216,930 $215,413 $204,023 $204,023 $204,783 $204,783 $15,881

TOTAL ANNUAL COST $13,549,525 $228,443 $612,134 $509,616 $878,329 $1,322,453 $1,691,481 $1,431,871 $2,661,736 $2,106,731 $2,106,731 $21,875

Notes:

Maximum estimated 1993 Capital Cost ($/MMBtu) $8,300
Maximum estimated 1993 Operational Cost ($/MMBtu) $1,500

Estimated 2017 Operational Cost ($/MMBtu) $5,994 = $33,168/$8,300 * $1,500 (mid‐range (for 2.7 MMBtu/hr burner) estimated 2017 $/MMBtu was used for the calculation)
g Lost Revenue and days required for retrofit of FLs 2‐7, 8 and 10 estimated by Hexcel 12/19/11.  Lost Revenue and days required for retrofit of FLs 11 and12 estimated by Hexcel on 8/5/13, with 2 weeks of downtime estimated to replace each oven, and 4 ovens in each line.
h Ratio of operation and Maintenance labor costs to total operation and maintenance costs from scrubber operations
i 60% * (Labor Ratio) * (Total Direct Annual Cost)

f.  EPA Technical Bulletin, Nitrogen Oxides (NOx) Why and How They Are Controlled, EPA/456/F‐99‐006R (http://epa.gov/ttn/catc/dir1/fnoxdoc.pdf), November 1999.  Operational costs obtained from Table 14 ‐ Costs of NOx Controls, multiplied by a ratio of 2017 capital 
costs to 1993 capital costs, to estimate 2017 operational costs.

c All cost calculations equations are provided in Table B‐10.  Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition.  EPA/452/B‐02‐001, January 2002.

e Retrofit factors are not mentioned for Low NOX burners in the OAQPS Manual.  Thus, the retrofit factor for a venturi scrubber is applied.  Retrofit factor based on average of 1.3 ‐ 1.5, based on information provided in OAQPS Manual, Section 6, Chapter 2, Page 2‐49.

d.  Interpolated from Basic Equipment and Installed Cost from Table 1.



Table B‐8.1. Vendor Estimated Regenerative Thermal Oxidizer Cost Table B‐8.2. Hexcel Exhaust Flow Rate

Flow Rate (scfm)

Basic Equipment 

Cost a Source

Hexcel Line No.
Average b 

Flow Rate (scfm)

Average b Flow Rate 

(acfm)
VOC Emission Rate 

(lb/hr)

50,000 $1,389,500  2 254 2,250 0.16
40,000 $1,191,000  3 16,321 23,000 0.10
30,000 $992,500  Durr 4 18,866 21,200 0.09
20,000 $794,000  5 23,980 35,350 0.08
6,650 $327,500  Anguil 6 19,790 28,100 0.10

a Cost of each 10,000 increase or decrease from 30,000 estimated at cost +/‐ 2%. 7 30,557 9,900 0.23
a Cost Estimates provided by Anguil and Durr for variable systems, below: 8 52,181 84,200 0.55
6650 scfm ‐ Anguil total installed cost 613,900.00$                   10 52,181 84,200 0.60
Durr estimate for a 30580 scfm RTO, includes DFTO, RTO, 
baghouse, redundant RTO, heat recovery, stack ducting 3,970,000.00$               

11 44,772 69,750 1.84
Assume RTO, alone is 25% of total cost 992,500.00$                   12 44,772 69,750 1.84
Assume Ductwork is 4% of total cost 158,800.00$                   13 NA NA NA

14 NA NA NA
15 NA NA NA
16 NA NA NA

PILOT 7,030 8,900 0.01
Matrix NA NA NA
112 NA NA NA

Table B‐8.3. Annualized Regenerative Thermal Oxidizer Cost Per Hexcel Line 
c

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT

Direct Costs

Purchased equipment costs

Basic Equipment, BE d $245,478 $628,660 $689,340 $811,319 $711,389 $968,153 $1,483,850 $1,483,850 $1,307,166 $1,307,166 $407,074

Ductwork e
not estimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800

Instrumentation $24,548 $62,866 $68,934 $81,132 $71,139 $96,815 $148,385 $148,385 $130,717 $130,717 $40,707
Sales taxes $7,364 $18,860 $20,680 $24,340 $21,342 $29,045 $44,516 $44,516 $39,215 $39,215 $12,212
Freight $12,274 $31,433 $34,467 $40,566 $35,569 $48,408 $74,193 $74,193 $65,358 $65,358 $20,354

Purchased Equipment Cost, PEC $289,664 $741,819 $813,421 $957,356 $839,439 $1,142,420 $1,909,743 $1,909,743 $1,701,256 $1,701,256 $639,147
b

Direct Installation Costs, DIC $86,899.18 $222,545.68 $244,026.21 $287,206.93 $251,831.73 $342,726.01 $572,922.95 $572,922.95 $510,376.80 $510,376.80 $191,744.24

Total Direct Costs, DC $376,563.12 $964,364.62 $1,057,446.90 $1,244,563.37 $1,091,270.82 $1,485,146.03 $2,482,666.12 $2,482,666.12 $2,211,632.82 $2,211,632.82 $830,891.72

Indirect Installation Costs

Engineering $28,966 $74,182 $81,342 $95,736 $83,944 $114,242 $190,974 $190,974 $170,126 $170,126 $63,915
Construction & field expenses $14,483 $37,091 $40,671 $47,868 $41,972 $57,121 $95,487 $95,487 $85,063 $85,063 $31,957
Contractor fees $28,966 $74,182 $81,342 $95,736 $83,944 $114,242 $190,974 $190,974 $170,126 $170,126 $63,915
Start‐up $5,793 $14,836 $16,268 $19,147 $16,789 $22,848 $38,195 $38,195 $34,025 $34,025 $12,783
Performance test $2,897 $7,418 $8,134 $9,574 $8,394 $11,424 $19,097 $19,097 $17,013 $17,013 $6,391
Contingencies $8,690 $22,255 $24,403 $28,721 $25,183 $34,273 $57,292 $57,292 $51,038 $51,038 $19,174

Total Indirect Costs, IC $89,796 $229,964 $252,160 $296,780 $260,226 $354,150 $592,020 $592,020 $527,389 $527,389 $198,136

TOTAL CAPITAL INVESTMENT 
f (2017$) 

$652,903 $1,672,060 $1,833,450 $2,157,881 $1,892,096 $2,575,015 $4,304,561 $4,304,561 $3,834,631 $3,834,631 $1,440,638

Table B‐8: Regenerative Thermal Oxidizer (RTO) Annualized Cost Estimate

b The average flow rate shown is the sum of flow rates per Hexcel line for point sources with non‐
negligible VOC emission rates presented in Table B‐1.  Point sources with negligible VOC 
emission rates were considered not technologically feasible to control with an RTO.

Fiber Lines 13, 14, 15 and 16, and Matrix Towers have been designed with RTOs and are 
therefore not part of this assessment.

Hexcel Fiber Line No.



Table B‐8.3. Annualized Regenerative Thermal Oxidizer Cost Per Hexcel Line c

Parameter 2 3 4 5 6 7 8 10 11 12 PILOT

Hexcel Fiber Line No.

Direct Annual Costs

Operating Labor

Operator
$50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760

Supervisor $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614
  Maintenance

Labor
$31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320

Operating Materials

Natural Gas g $1,883 $140,419 $155,768 $174,377 $131,393 $191,068 $394,668 $394,668 $341,736 $341,736 $59,230
Electricity

Fan NA NA NA NA NA NA NA NA NA NA NA

Total Direct Annual Cost $91,577 $230,113 $245,462 $264,071 $221,087 $280,762 $484,362 $484,362 $431,430 $431,430 $148,924

Indirect Annual Costs

Overhead $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816
Administrative charges $13,058 $33,441 $36,669 $43,158 $37,842 $51,500 $86,091 $86,091 $76,693 $76,693 $28,813
Property tax $6,529 $16,721 $18,335 $21,579 $18,921 $25,750 $43,046 $43,046 $38,346 $38,346 $14,406
Insurance $6,529 $16,721 $18,335 $21,579 $18,921 $25,750 $43,046 $43,046 $38,346 $38,346 $14,406
Capital recovery factor 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Capital Recovery $71,819 $183,927 $201,680 $237,367 $208,131 $283,252 $473,502 $473,502 $421,809 $421,809 $158,470

Total Indirect Annual Costs $151,752 $304,625 $328,834 $377,499 $337,631 $440,069 $699,501 $699,501 $629,011 $629,011 $269,912

Profit Loss
h

Revenue Lost per 24‐hour down time h $9,700 $28,030 $22,780 $28,690 $50,075 $67,720 $55,900 $114,465 $33,000 $33,000 NA

Days Required for Retrofit h 42 42 42 42 42 42 42 42 42 42
Total Profit Lost $407,400 $1,177,260 $956,760 $1,204,980 $2,103,150 $2,844,240 $2,347,800 $4,807,530 $1,386,000 $1,386,000 NA

TOTAL ANNUAL COST $650,728 $1,711,998 $1,531,056 $1,846,550 $2,661,868 $3,565,071 $3,531,663 $5,991,393 $2,446,441 $2,446,441 $418,836

c All cost calculations equations are provided in Table B‐10.  Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition.  EPA/452/B‐02‐001, January 2002.
d Interpolated from Table B‐8.1
e The ductwork cost was estimated based on a percentage (4%) of the total cost quote from Durr for the entire system for the 30,000 scfm RTO+.  The ductwork cost estimate was conservatively added to the basic equipment cost only for flows greater than 20,000 scfm. 

h Lost Revenue and days required for retrofit of FLs 2‐7, 8 and 10 estimated by Hexcel 12/19/11.  Lost Revenue and days required for retrofit of FLs 11 and12 estimated by Hexcel on 8/5/13. Hexcel estimates 1 month to 6 weeks of downtime per line to install the RTO.

f Retrofit factors are not mentioned for RTOs in the OAQPS Manual.  Thus, the retrofit factor for a venturi scrubber is applied.  Retrofit factor based on average of 1.3 ‐ 1.5, based on information provided in OAQPS Manual, Section 6, Chapter 2, Page 2‐49.
g Natural Gas cost calculations provided in Table B‐9: RTO Natural Gas Consumption and Emission Reductions



2 3 4 5 6 7 8 10 11 12 PILOT

Waste Gas, Qwi, scfm 254 16,321 18,866 23,980 19,790 30,557 52,181 52,181 44,772 44,772 7,030
VOC (as propane) Emission Concentration 
a, volume fraction 9.20E‐05 8.62E‐07 6.85E‐07 4.67E‐07 7.51E‐07 1.08E‐06 1.54E‐06 1.68E‐06 5.99E‐06 5.99E‐06 1.76E‐07
VOC Concentration in Waste Gas, ppm 
VOC 92.0 0.9 0.7 0.5 0.8 1.1 1.5 1.7 6.0 6.0 0.2
Process Gas Exhaust Temperature, F 427 239 294 450 550 611 404 404 393 393 268

Auxiliary Fuel Requirement b, Qaf, scf/yr 369,129 27,533,092 30,542,739 34,191,526 25,763,393 37,464,336 77,385,851 77,385,851 67,007,035 67,007,035 11,613,702
Fuel Costc, $/yr $1,883 $140,419 $155,768 $174,377 $131,393 $191,068 $394,668 $394,668 $341,736 $341,736 $59,230

 
= lb VOC/hr x 1 hr/60 min x 1 gmol VOC (as propane)/44.09 g x 453.6 g/lb x 1 kg/1000 g

Waste gas flow (scf/min) x 1 kgmol/849.5 scf (at 68 ° F)

b Auxilary Fuel as methane needed for combustion (scf/yr), assumed negligable heat contribution from VOC
= Waste gas flow (scf/min) x 525,600 min/yr x 0.0751 lb/scf x 0.248 Btu/lb°F x (1600F ‐ Process Gas Exhaust Temp °F) x (1‐0.9 fraction of heat recovered)

0.0480 lb methane/scf x 21,502 Btu/lb methane heat of combustion x 0.9 heat transfer efficiency

Table B‐9: RTO Natural Gas Consumption

a VOC Concentration in Process Exhaust Gas at the RTO Inlet

c Based on Natural Gas Fuel cost of $5/MMBtu.  It is assumed that oxygen in the exhaust is sufficient for combusting VOC, and an additional air blower, and subsequent electricity cost is not required.

Hexcel Fiber Line No.



Table B‐10.1. Direct Cost Equations

Direct Costs Equipment Components Equation Reference

Basic Equipment (BE) N/A Cost provided by vendor.
Ductwork N/A Cost provided by vendor.
Instrumentation 0.10 BE EPA Control Cost Manual, Section 1
Sales Tax 0.03 BE EPA Control Cost Manual, Section 1
Freight 0.05 BE EPA Control Cost Manual, Section 1

Foundation & supports 0.04 PEC EPA Control Cost Manual, Section 6

Handling & erection 0.50 PEC EPA Control Cost Manual, Section 6
Electrical 0.08 PEC EPA Control Cost Manual, Section 6
Piping 0.01 PEC EPA Control Cost Manual, Section 6
Insulation for ductwork 0.07 PEC EPA Control Cost Manual, Section 6
Painting 0.04 PEC EPA Control Cost Manual, Section 6
Total DIC 0.74 PEC EPA Control Cost Manual, Section 6

Scrubber ‐‐ 0.85 PEC EPA Control Cost Manual, Section 5.2

LNB, ULNB ‐‐ N/A Cost provided by vendor.

RTO ‐‐ 0.03 PEC EPA Control Cost Manual, Section 3.2

Total Direct Costs (DC) All Equipment ‐‐ PEC + DIC EPA Control Cost Manual, Various Sections
Engineering ‐ Baghouse 0.20 PEC EPA Control Cost Manual, Section 6
Engineering ‐ all else 0.10 PEC EPA Control Cost Manual, Various Sections
Construction & field expenses ‐ Baghouse 0.20 PEC EPA Control Cost Manual, Section 6
Construction & field expenses ‐ RTO 0.05 PEC EPA Control Cost Manual, Section 3.2
Construction & field expenses ‐ all else 0.10 PEC EPA Control Cost Manual, Various Sections
Contractor fees 0.10 PEC EPA Control Cost Manual, Various Sections
Start‐up ‐ RTO 0.02 PEC EPA Control Cost Manual, Section 3.2
Start‐up ‐ all else 0.01 PEC EPA Control Cost Manual, Various Sections
Performance test 0.01 PEC EPA Control Cost Manual, Various Sections
Contingencies 0.03 PEC EPA Control Cost Manual, Various Sections

Total Capital Investment (TCI) All Equipment ‐‐ (DC + IC) * 1.4 (retrofit factor)
EPA Cost Control Manual, Section 6, Chapter 
2, Page 2‐49 and Section 6, Chapter 3, Page 3‐
41.

Table B‐10: Cost Calculation Equations and References

Purchased Equipment Cost (PEC)

Indirect Installation Costs (IC)

All Equipment

All Equipment

Baghouse

Direct Installation Costs (DIC)



Table B‐10.2. Annual Cost Equations

Annual Costs Equipment Components Equation Reference

Operating Labor ‐ Operator
2hr/shift* 3 shift/day*360 
days/yr * $23.50/hr

EPA Control Cost Manual, Section 6

Operating Labor ‐ Supervisor 15% of operator EPA Control Cost Manual, Section 6

Maintenance ‐ Labor
1hr/shift* 3 shift/day*360 
days/yr * $29.00/hr

EPA Control Cost Manual, Section 6

Electricity for fan, did not estimate 
compressed air cost

Equation 2.10 EPA Control Cost Manual, Pg. 2‐32

Bag Replacement, New Filters + Labor
Vendor estimated $1/acfm for 
filters + 24 person hrs/yr 
maintenance @ $29/hr

Cost provided by vendor.

Waste disposal
$25/ton*lb PM/hr 
collected*8640 hr/yr * 1 
tn/2000 lb

EPA Control Cost Manual, Section 1, Chapter 
2

Water
2.18 gal water/yr/acfm x 
$1.41/1000 gal fee

It is estimated that the scrubber would 
consume 183 gallons of water per day based 
on water consumed by a similar sized 
scrubber.

Chemical  $3.00/yr/acfm Cost estimated by vendor.

Wastewater Sewer Fee Not Applicable
Hexcel pays a flat fee of $2427.84/month for 
sewer that would not be expected to 
increase.

Sludge Disposal Not estimated ‐‐
Electricity ‐ Fan Equation 2.10 EPA Control Cost Manual, Pg. 2‐32

LNB, ULNB Operation/Maintenance Cost
Ratio of 2017 costs to 1993 
costs.

EPA Technical Bulletin, "Nitrogen Oxides 
(NOx) Why and How They Are Controlled", 
EPA/456/F‐99‐006R

RTO Natural Gas "NG Cost For RTO" tab Hexcel Fiber Lines

Overhead
60% of sum of operating and 
maintenance labor

EPA Control Cost Manual, Section 1, Chapter 
2

Administrative charges 2% of TCI
EPA Control Cost Manual, Section 2, Chapter 
1, Table 1.13

Property tax 1% of TCI
EPA Control Cost Manual, Section 2, Chapter 
1, Table 1.13

Insurance 1% of TCI
EPA Control Cost Manual, Section 2, Chapter 
1, Table 1.13

Capital recovery factor 15 Years, 7% Interest
EPA Control Cost Manual, Section 1, Chapter 
2, Appendix A, Table A.2

Capital Recovery CRF*TCI
EPA Control Cost Manual, Section 2, Chapter 
1, Table 1.13

Baghouse, Scrubber, RTO

Baghouse 

Scrubber

All EquipmentIndirect Annual Costs

Direct Annual Costs
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Table C‐1.  RBLC Search for Carbon Fiber Manufacturing 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME PRIMARY FUEL THROUGHPUT THROUGHPUT UNIT POLLUTANT
CONTROL METHOD 

DESCRIPTION

EMISSION LIMIT 

1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 7‐10
electric

1760
tons of carbon fiber 
per year

Nitrogen Oxides (NOx) 17.9 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)
electric

0 Nitrogen Oxides (NOx) 17.9 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3‐6 0 Nitrogen Oxides (NOx) SCR 8.5 LB
OTHER CASE‐BY‐
CASE

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7‐10 0 Nitrogen Oxides (NOx) 17.9 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0 Nitrogen Oxides (NOx) 8.5 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3‐6
none

1760
tons of carbon fiber 
per year

Nitrogen Oxides (NOx)
SCR for Lines 3 ‐ 6.  No 
SCR on lines 7‐10

8.5 LB
OTHER CASE‐BY‐
CASE

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)
electric

0
Particulate matter, 
filterable &lt; 10 Âµ 
(FPM10)

1.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3‐6 0
Particulate matter, 
filterable &lt; 10 Âµ 
(FPM10)

3 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7‐10 0
Particulate matter, 
filterable &lt; 10 Âµ 
(FPM10)

2 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0
Particulate matter, 
filterable &lt; 10 Âµ 
(FPM10)

2 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 7‐10
electric

1760
tons of carbon fiber 
per year

Particulate matter, 
filterable (FPM)

1.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)
electric

0
Particulate matter, 
filterable (FPM)

1.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3‐6 0
Particulate matter, 
filterable (FPM)

1.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7‐10 0
Particulate matter, 
filterable (FPM)

1.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0
Particulate matter, 
filterable (FPM)

1.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3‐6
none

1760
tons of carbon fiber 
per year

Particulate matter, 
filterable (FPM)

0 BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3‐6
none

1760
tons of carbon fiber 
per year

Particulate matter, 
total &lt; 10 Âµ 
(TPM10)

0 BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 7‐10
electric

1760
tons of carbon fiber 
per year

Volatile Organic 
Compounds (VOC)

1.7 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (SCR Bypass Mode)
electric

0
Volatile Organic 
Compounds (VOC)

1.7 LB/H N/A

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 3‐6 0
Volatile Organic 
Compounds (VOC)

7.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7‐10 0
Volatile Organic 
Compounds (VOC)

7.1 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon fiber Production (RTO Bypass Mode) 0
Volatile Organic 
Compounds (VOC)

8.6 LB BACT‐PSD

SGL AUTOMOTIVE CARBON FIBERS 4/13/2015 Carbon Fiber Production (Normal Operation) Lines 3‐6
none

1760
tons of carbon fiber 
per year

Volatile Organic 
Compounds (VOC)

0 BACT‐PSD

TORAY CARBON FIBER AMERICA, INC. (CFA) 12/20/2007 BOILERS
NATURAL GAS

66.6 MMBTU/H each Nitrogen Oxides (NOx)
LOW NOX BURNERS PLUS 
FLUE GAS 
RECIRCULATION (FGR)

0.024 LB/MMBTU BACT‐PSD

TORAY CARBON FIBER AMERICA, INC. (CFA) 12/20/2007
CARBON FIBER MANUFACTURING PROCESS (CFA‐3) WITH 
THERMAL OXIDIZER

NATURAL GAS
Nitrogen Oxides (NOx)

LOW NOX BURNERS AND 
GOOD OPERATING 
PRACTICES

57.6 LB/H BACT‐PSD

TORAY CARBON FIBER AMERICA, INC. (CFA) 12/20/2007 BOILERS
NATURAL GAS

66.6 MMBTU/H each
Particulate Matter 
(PM)

NATURAL GAS‐FIRED 0.0077 LB/MMBTU BACT‐PSD

TORAY CARBON FIBER AMERICA, INC. (CFA) 12/20/2007
CARBON FIBER MANUFACTURING PROCESS (CFA‐3) WITH 
THERMAL OXIDIZER

NATURAL GAS

Particulate Matter 
(PM)

NATURAL GAS, LOW NOX 
BURNERS, AND GOOD 
OPERATING PRACTICES

4.46 LB/H BACT‐PSD

TORAY CARBON FIBER AMERICA, INC. (CFA) 12/20/2007
132,086 GALLON SOLVENT DELIVERY STORAGE TANK 
VENTED TO SCRUBBER

Volatile Organic 
Compounds (VOC)

SCRUBBER TA2‐2 95 % REDUCTION N/A

TORAY CARBON FIBER AMERICA, INC. (CFA) 12/20/2007
211,338 GALLON ACRYLONITRILE DELIVERY STORAGE TANK 
VENTED TO SCRUBBER TA2‐2

Volatile Organic 
Compounds (VOC)

SCRUBBER TA2‐2 95 % REDUCTION N/A
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KENWORTH TRUCK CO. 01/29/2008
DRYING OVENS AND FLASH 
TUNNES FOR CAB BOOTHS

4.58 MMBTU/H 0.551 LB/H N/A

NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL DRYER 
STACK

75.4 T/H
BACT is selected  to be good combustion 
practices during the operation of the dryer

0.2 LB/H BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI‐101 ‐ PCI Mill Vent 85.1 MMBTU/H Fabric Filter 0.88 LB/H BACT‐PSD

ADM CORN PROCESSING ‐ 
CEDAR RAPIDS 06/29/2007 INDIRECT‐FIRED DDGS DRYER 93.7 MMBTU/H 0.015 GR/DSCF BACT‐PSD

ADM CORN PROCESSING ‐ 
CEDAR RAPIDS 06/29/2007 INDIRECT‐FIRED DDGS DRYER 93.7 MMBTU/H 0.015 GR/DSCF BACT‐PSD
AVON PARK FACILITY/GARGILL 
JUICE NORTH AMERICA 03/29/2007

PEEL DRYER WITH WASTE 
HEAT RECOVERY 62.4 MMBTU/H 10 LB/H BACT‐PSD

AVON PARK FACILITY/GARGILL 
JUICE NORTH AMERICA 03/29/2007

PEEL DRYER WITH WASTE 
HEAT RECOVERY 62.4 MMBTU/H 10 LB/H BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
SMALL HEATERS AND DRYERS 
SN‐05 THROUGH 19 0

COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.2 X10^‐4 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H
COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.2 X10^‐4 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
SMALL HEATERS AND DRYERS 
SN‐05 THROUGH 19 0

COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.2 X10^‐4 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H
COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.2 X10^‐4 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
SMALL HEATERS AND DRYERS 
SN‐05 THROUGH 19 0

COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.2 X10^‐4 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H
COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.2 X10^‐4 LB/MMBTU BACT‐PSD

CARBO CERAMICS INC. ‐ MILLEN 
FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.02 GR/DSCF BACT‐PSD

CARBO CERAMICS INC. ‐ MILLEN 
FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.0075 GR/DSCF BACT‐PSD
CARBO CERAMICS INC. ‐ MILLEN 
FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.01 GR/DSCF BACT‐PSD
DEGUSSA ENGINEERED 
CARBONS LP 11/29/2007

CARBON BLACK DRYER UNITS 
1 AND 2 6.8 LB/H BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB‐202) 30 MMBTU/H
replacing baghouses with reverse jet wet 
scrubber 0.011 GR/DSCF BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011
Line 1 Oxygen Preheater (AH‐
102) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT‐PSD

Dryers

Ovens
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DUPONT DELISLE FACILITY 03/21/2011
Line 2 Oxygen Preheater (AH‐
202) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB‐202) 30 MMBTU/H
replacing baghouses with reverse jet wet 
scrubber 0.0085 GR/DSCF BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011
Line 1 Oxygen Preheater (AH‐
102) 20 MMBTU/H BACT is good combustion. 0.0025 GR/DSCF BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011
Line 2 Oxygen Preheater (AH‐
202) 20 MMBTU/H BACT is good combustion. 0.0025 GR/DSCF BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB‐202) 30 MMBTU/H
Replacing baghouses with a reverse jet wet 
scrubber 0.011 GR/DSCF BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011
Line 1 Oxygen Preheater (AH‐
102) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT‐PSD

DUPONT DELISLE FACILITY 03/21/2011
Line 2 Oxygen Preheater (AH‐
202) 20 MMBTU/H BACT is good combustion 0.0026 GR/DSCF BACT‐PSD

ENDICOTT CLAY PRODUCTS 04/08/2008 PLANT 3, DRYER 1 8.84 T/H 1.65 LB/H BACT‐PSD

FLAKEBOARD AMERICA LIMITED ‐ 
BENNETTSVILLE MDF 12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H

GOOD COMBUSTION PRACTICES AND 
NATURAL GAS AS FUEL 0 BACT‐PSD

FLAKEBOARD AMERICA LIMITED ‐ 
BENNETTSVILLE MDF 12/22/2009 CORE PRIMARY DRYER 45 MMBTU/H

GOOD COMBUSTION PRACTICES AND 
NATURAL GAS AS FUEL 0 BACT‐PSD

GP ALLENDALE LP 11/25/2008
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 18) 20.89 MMBTU/H 0.15 LB/H BACT‐PSD

GP ALLENDALE LP 11/25/2008
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 18) 20.89 MMBTU/H 0.15 LB/H BACT‐PSD

GP CLARENDON LP 02/10/2009
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 17) 20.89 MMBTU/H 0.15 LB/H BACT‐PSD

GP CLARENDON LP 02/10/2009
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 17) 20.89 MMBTU/H 0.15 LB/H BACT‐PSD

GRAIN PROCESSING 
CORPORATION 12/08/2015

CORN GLUTEN FREE, GLUTEN, 
MALTODEXTRIN DRYERS 93 MMBTU/H

WET SCRUBBER FOLLOWED BY THERMAL 
OXIDIZER FOR GLUTEN AND CGF DRYERS
WET SCRUBBER IN SERIES WITH ESP 0.01 GR/DSCF BACT‐PSD

GRAIN PROCESSING 
CORPORATION 12/08/2015

CORN GLUTEN FREE, GLUTEN, 
MALTODEXTRIN DRYERS 93 MMBTU/H

WET SCRUBBER FOLLOWED BY THERMAL 
OXIDIZER (CGF AND GLUTEN DRYERS)
MALTODEXTRIN DRYER ‐ WET SCUBBER IN 
SERIES WITH WET ESP 0.01 GR/DSCF BACT‐PSD

HOMELAND ENERGY 
SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers A &amp; 
B/DDGS Cooling 
Drum/Distillation Equipment 250 MMBTU/H

Multicones, Thermal Oxidizer and DDGS 
Cooling Drum Baghouse 0.0064 GR/DSCF BACT‐PSD

HOMELAND ENERGY 
SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers C &amp; 
D/DDGS Cooling 
Drum/Distillation Equipment 250 MMBTU/H

multiclones, thermal oxidizer and DDGS 
cooling drum baghouse 0.0094 GR/DSCF BACT‐PSD
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HOMELAND ENERGY 
SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers A &amp; 
B/DDGS Cooling 
Drum/Distillation Equipment 250 MMBTU/H

Multiclones/ Thermal Oxidizer / DDGS 
Cooling Drum Baghouse 0.0064 GR/DSCF BACT‐PSD

HOMELAND ENERGY 
SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers C &amp; 
D/DDGS Cooling 
Drum/Distillation Equipment 250 MMBTU/H

multiclones, thermal oxidizer and DDGS 
cooling drum baghouse 0.0094 GR/DSCF BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #3 Dust Collector 
Vent Stack (EQT 1004) 137 MM BTU/HR

Fabric filter to limit PM10 emissions to 0.02 
gr/dscf.  Regarding products of combustion, 
BACT is the exclusive use of natural gas as 
fuel. 13.38 LB/HR BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #4 Dust Collector 
Vent Stack (EQT 1005) 98 MM BTU/HR

Fabric filter to limit PM10 emissions to 0.02 
gr/dscf.  Regarding products of combustion, 
BACT is the exclusive use of natural gas as 
fuel. 9.71 LB/HR BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #3 Dust Collector 
Vent Stack (EQT 1004) 137 MM BTU/HR

Fabric filter to limit PM2.5 emissions to 0.02 
gr/dscf.  Regarding products of combustion, 
BACT is the exclusive use of natural gas as 
fuel. 13.38 LB/HR BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #4 Dust Collector 
Vent Stack (EQT 1005) 98 MM BTU/HR

Fabric filter to limit PM2.5 emissions to 0.02 
gr/dscf.  Regarding products of combustion, 
BACT is the exclusive use of natural gas as 
fuel. 9.71 LB/HR BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 1 Post‐Dryer (S31) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 2 Post ‐ Dryer (S32) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 3 Post ‐ Dryer (S33) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 4 Post ‐ Dryer (S34) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL DRYER 
STACK 75.4 T/H

BACT is selected  to be good combustion 
practices during the operation of the dryer 0.2 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H 0.09 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 F‐T CATALYST ROTARY DRYER 22564 SCF/H GOOD COMBUSTION PRACTICES 0.18 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
COAL OR BIOMASS DRYING 
LINES (10) 31 MMBTU/H PULSE JET BAGHOUSE 0.6 LB/H BACT‐PSD

PYRAMAX CERAMICS, LLC ‐ 
KING'S M:U FACILITY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.01 GR/DSCF BACT‐PSD

PYRAMAX CERAMICS, LLC ‐ 
KING'S M:U FACILITY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.01 GR/DSCF BACT‐PSD
PYRAMAX CERAMICS, LLC ‐ 
KING'S M:U FACILITY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.006 GR/DSCF BACT‐PSD

SAGOLA MILL 01/31/2008
NATURAL GAS THERMAL OIL 
HEATER GOOD COMBUSTION PRACTICES 0.17 LB/H BACT‐PSD
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SOUTHWEST IOWA RENEWABLE 
ENERGY 04/19/2007 DDGS DRYERS + DISTILLATION 60 T/H THERMAL OXIDIZER 9.28 LB/H BACT‐PSD
TATE & LYLE INDGREDIENTS 
AMERICAS, INC. 09/19/2008

STARCH DRYER (DIRECT‐
FIRED) 25 MMBTU/H WET SCRUBBER 0.0086 GR/DSCF BACT‐PSD

TATE & LYLE INDGREDIENTS 
AMERICAS, INC. 09/19/2008

STARCH DRYER (DIRECT‐
FIRED) 25 MMBTU/H WET SCRUBBER 0.0086 GR/DSCF BACT‐PSD

TOLEDO SUPPLIER PARK‐ PAINT 
SHOP 05/03/2007 PAINT SLUDGE DRYER 7.5 MMBTU/H

CONTROL DEVICE NOT NAMED BUT 98% 
CONTROL REQUIRED 1.72 LB/H BACT‐PSD

U.S. STEEL CORP ‐ KEETAC 12/06/2011
GRATE KILN ‐ DOWN DRAFT 
DRYING ZONE 1 450 T/PELLETS/H DRY ELECTROSTATIC PRECIPITATOR 10.5 LB/H BACT‐PSD

U.S. STEEL CORP ‐ KEETAC 12/06/2011
GRATE KILN ‐ DOWN DRAFT 
DRYING ZONE 1 450 T/PELLETS/H DRY ELECTROSTATIC PRECIPITATORS 21 LB/H BACT‐PSD

U.S. STEEL CORP ‐ KEETAC 12/06/2011
GRATE KILN ‐ DOWN DRAFT 
DRYING ZONE 1 450 T/PELLETS/H DRY ELECTROSTATIC PRECIPITATOR 21 LB/H BACT‐PSD

DUKE ENERGY HANGING ROCK 
ENERGY 12/18/2012

Turbines (4) (model GE 7FA) 
Duct Burners Off 172 MW

Burning natural gas in an efficient 
combustion turbine 15 LB/H BACT‐PSD

DUKE ENERGY HANGING ROCK 
ENERGY 12/18/2012

Turbines (4) (model GE 7FA) 
Duct Burners On 172 MW

Burning natural gas in an efficient 
combustion turbine 19.9 LB/H BACT‐PSD

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 
MMBtu/hr 51.9 mmcubic ft/year use of natural gas a clean fuel 0.22 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 
MMBtu/hr 51.9 mmcubic ft/year use of natural gas a clean fuel 0.33 LB/H BACT‐PSD

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 
MMBtu/hr 51.9 mmcubic ft/year use of natural gas a clean fuel 0.33 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine with 
duct burner 39463 mmcubic ft/year* Use of natural gas a clean burning fuel 13.2 LB/H BACT‐PSD

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine with 
duct burner 39463 mmcubic ft/year* Use of natural gas a clean burning fuel 13.2 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine with 
duct burner 39463 mmcubic ft/year* Use of natural gas a clean burning fuel 7.9 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle Combustion 
Turbine 39463 MMCubic ft/yr

Good combustion Practices and use of 
natural gas a clean burning fuel 6.6 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle Combustion 
Turbine 39463 MMCubic ft/yr Use of natural gas a clean burning fuel 11 LB/H BACT‐PSD

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle Combustion 
Turbine 39463 MMCubic ft/yr Use of Natural Gas a clean burning fuel 11 LB/H N/A

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013 Fuel pre‐heater (EUFUELHTR) 3.7 MMBTU/H Good combustion practices. 0.007 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013 Fuel pre‐heater (EUFUELHTR) 3.7 MMBTU/H Good combustion practices 0.0075 LB/MMBTU BACT‐PSD

Burners
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HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013 Fuel pre‐heater (EUFUELHTR) 3.7 MMBTU/H Good combustion pracitces. 0.0075 LB/MMBTU BACT‐PSD
HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Auxiliary Boiler A 
(EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0.0018 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Auxiliary Boiler A 
(EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Auxiliary Boiler A 
(EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Auxiliary Boiler B 
(EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.0018 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Auxiliary Boiler B 
(EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Auxiliary Boiler B 
(EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Emergency Engine‐‐natural 
gas (EUNGENGINE) 1000 kW Good combustion practices 0.0001 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Emergency Engine‐‐natural 
gas (EUNGENGINE) 1000 kW Good combustion practices 0.01 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET 12/04/2013

Emergency Engine‐‐natural 
gas (EUNGENGINE) 1000 kW Good combustion practices 0.01 LB/MMBTU BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012
FIVE (5) GASIFIER PREHEAT 
BURNERS 35 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL.
SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012
FIVE (5) GASIFIER PREHEAT 
BURNERS 35 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL.
SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012
FIVE (5) GASIFIER PREHEAT 
BURNERS 35 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL.
SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012

REGENERATIVE THERMAL 
OXIDIZER (RTO) ON THE ACID 
GAS REMOVAL UNIT VENTS 
(AGR) 38.8 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL 
AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012

REGENERATIVE THERMAL 
OXIDIZER (RTO) ON THE ACID 
GAS REMOVAL UNIT VENTS 
(AGR) 38.8 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL 
AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012

REGENERATIVE THERMAL 
OXIDIZER (RTO) ON THE ACID 
GAS REMOVAL UNIT VENTS 
(AGR) 38.8 MMBTU/H, EACH

USE OF CLEAN BURNING GASEOUS FUEL 
AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT‐PSD

INTERNATIONAL STATION 
POWER PLANT 12/20/2010

Sigma Thermal Auxiliary 
Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT‐PSD

INTERNATIONAL STATION 
POWER PLANT 12/20/2010

Sigma Thermal Auxiliary 
Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT‐PSD



Table C‐2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1
EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

INTERNATIONAL STATION 
POWER PLANT 12/20/2010

Sigma Thermal Auxiliary 
Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT‐PSD

INTERNATIONAL STATION 
POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT‐PSD

INTERNATIONAL STATION 
POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT‐PSD

INTERNATIONAL STATION 
POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT‐PSD
INTERNATIONAL STATION 
POWER PLANT 12/20/2010 GE LM6000PF‐25 Turbines (4) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT‐PSD

INTERNATIONAL STATION 
POWER PLANT 12/20/2010 GE LM6000PF‐25 Turbines (4) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT‐PSD

INTERNATIONAL STATION 
POWER PLANT 12/20/2010 GE LM6000PF‐25 Turbines (4) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT‐PSD

KLEEN ENERGY SYSTEMS, LLC 02/25/2008

SIEMENS SGT6‐5000F 
COMBUSTION TURBINE #1 
AND #2  (NATURAL GAS 
FIRED) WITH 445 MMBTU/HR 
NATURAL GAS DUCT BURNER 2.1 MMCF/H 11 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009 ACID GAS FLARE 0.27 MMBTU/H

GOOD DESIGN AND MONITORING TO 
ENSURE THE PRESENCE OF A FLAME AT THE 
FLARE TIP AT ALL THE TIME 0.01 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009

SHIFT REACTOR STARTUP 
HEATER 34.2 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0.25 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009

GASIFIER STARTUP 
PREHEATER BURNERS (5) 35 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0.03 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009 THERMAL OXIDIZERS (2) 40.9 MMBTU/H NO ADDITIONAL CONTROL 0.3 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009

METHANATION STARTUP 
HEATERS 56.9 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0.42 LB/H BACT‐PSD

MEDICAL AREA TOTAL ENERGY 
PLANT 07/01/2016

Combustion Turbine with Duct 
Burner 203.4 MMBTU/H 0.02 LB/MMBTU BACT‐PSD

MEDICAL AREA TOTAL ENERGY 
PLANT 07/01/2016

Combustion Turbine with Duct 
Burner 203.4 MMBTU/H 0.02 LB/MMBTU BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 
Turbine firing Natural Gas with 
Duct Burner 4000 h/yr COMPLIANCE BY STACK TESTING 18.3 LB/H BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 
Turbine firing Natural Gas with 
Duct Burner 4000 h/yr

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 10.4 LB/H BACT‐PSD



Table C‐2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)
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MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 
Turbine firing Natural Gas with 
Duct Burner 4000 h/yr COMPLIANCE BY STACK TESTING 18.3 LB/H BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR
USE OF NATURAL GAS A CLEAN BURNING 
FUEL 0.181 LB/H BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR
USE OF NATURAL GAS A CLEAN BURNING 
FUEL 0.488 LB/H BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR
USE OF NATURAL GAS A CLEAN BURNING 
FUEL 0.488 LB/H BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 
Turbine firing Natural Gas 
without Duct Burner 8040 H/YR

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 4.4 LB/H BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 
Turbine firing Natural Gas 
without Duct Burner 8040 H/YR

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 11.7 LB/H BACT‐PSD

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle Combustion 
Turbine firing Natural Gas 
without Duct Burner 8040 H/YR

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 11.7 LB/H BACT‐PSD

MOUNDSVILLE COMBINED 
CYCLE POWER PLANT 11/21/2014 Auxiliary Boiler 100 mmBtu/hr

Use of Natural Gas & Good Combustion 
Practices 0.5 LB/H BACT‐PSD

NUCOR STEEL 02/08/2010
GALVANIZING LINE BURNERS 
(83 TOTAL) 0 7.6

LB/MMCF OF NAT 
GAS*

OTHER CASE‐BY‐
CASE

NUCOR STEEL ‐ BERKELEY 05/05/2008 VACUUM DEGASSER BOILER 50.21 MMBTU/H
GOOD COMBUSTION PRACTICES PER 
MANUFACTURER'S GUIDANCE 0.0076 LB/MMBTU BACT‐PSD

NUCOR STEEL ‐ BERKELEY 05/05/2008 TUNNEL FURNACE BURNERS 58 MMBTU/H

NATURAL GAS COMBUSTION WITH GOOD 
COMBUSTION PRACTICES PER 
MANUFACTURER'S GUIDANCE 0.0076 LB/MMBTU BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013 Auxillary Boiler 99 MMBtu/H Clean burning fuel, only burning natural gas 0.79 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle Combustion 
Turbines‐Mitsubishi, without 
duct burners 47917 MMSCF/rolling 12‐MO clean burning fuel, only natural gas 11.3 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle Combustion 
Turbines‐Mitsubishi, with duct 
burners 47917 MMSCF/rolling 12‐MO clean burning fuel, only natural gas 10.1 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle Combustion 
Turbines‐Siemens, with duct 
burners 51560 MMSCF/rolling 12‐MO clean burning fuel, only natural gas 14 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle Combustion 
Turbines‐Siemens, without 
duct burners 515600

MMSCF/rolling 12‐
months clean burning fuel, only natural gas 13.3 LB/H BACT‐PSD



Table C‐2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)
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PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle Combustion 
Turbine with Duct Burner 
firing natural gas 0 Use of clean burning fuel like natural gas 12 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle Combustion 
Turbine with Duct Burner 
firing natural gas 0 Use of natural gas a clean burning fuel 22.6 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle Combustion 
Turbine with Duct Burner 
firing natural gas 0 Use of natural gas a clean burning fuel 22.6 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Auxiliary Boiler firing natural 
gas 687 MMCFT/YR Use of natural gas a clean burning 0.26 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Auxiliary Boiler firing natural 
gas 687 MMCFT/YR use of natural gas a clean burning fuel 0.4 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Auxiliary Boiler firing natural 
gas 687 MMCFT/YR use of natural gas a clean burning fuel 0.4 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

Combined Cycle Combustion 
Turbine ‐Siemens turbine 
without Duct Burner 33691 MMCF/YR Use of Natural Gas as a clean burning fuel 10.5 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

Combined Cycle Combustion 
Turbine ‐Siemens turbine 
without Duct Burner 33691 MMCF/YR

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 13 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

Combined Cycle Combustion 
Turbine ‐Siemens turbine 
without Duct Burner 33691 MMCF/YR

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 13 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE WITH 
DUCT BURNER ‐ SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 10.6 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE WITH 
DUCT BURNER ‐ SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 14 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE WITH 
DUCT BURNER ‐ SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 14 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE WITH 
DUCT BURNER ‐ GENERAL 
ELECTRIC 33691 MMCF/YR

Use of natural gas only as a clean burning 
fuel 14.6 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE WITH 
DUCT BURNER ‐ GENERAL 
ELECTRIC 33691 MMCF/YR

Use of natural gas only as a clean burning 
fuel 14.6 LB/H BACT‐PSD



Table C‐2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)
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PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE WITH 
DUCT BURNER ‐ GENERAL 
ELECTRIC 33691 MMCF/YR Use of Natural Gas a clean burning fuel 9.8 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITHOUT DUCT BURNER ‐ 
GENERAL ELECTRIC 33691 MMCF/YR Use of Natural Gas as a clean burning fuel 8.7 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITHOUT DUCT BURNER ‐ 
GENERAL ELECTRIC 33691 MMCF/YR Use of Natural Gas as a clean burning fuel 12.7 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITHOUT DUCT BURNER ‐ 
GENERAL ELECTRIC 33691 MMCF/YR Use of natural gas as a clean burning fuel 12.7 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle Combustion 
Turbine without Duct Burner 
Firing Natural Gas 28169501 MMBTU/YR

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 4.7 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle Combustion 
Turbine without Duct Burner 
Firing Natural Gas 28169501 MMBTU/YR Use of natural gas a clean burning fuel 14.4 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle Combustion 
Turbine without Duct Burner 
Firing Natural Gas 28169501 MMBTU/YR Use of natural gas a clean burning fuel 14.4 LB/H BACT‐PSD

RENAISSANCE POWER LLC 11/01/2013

EU‐HEATERSC:  Natural gas‐
fired fuel heater used for 
heating natural gas prior to 
combustion in the CTGs.  Misc. 
boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT‐PSD

RENAISSANCE POWER LLC 11/01/2013

EU‐HEATERSC:  Natural gas‐
fired fuel heater used for 
heating natural gas prior to 
combustion in the CTGs.  Misc. 
boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT‐PSD

RENAISSANCE POWER LLC 11/01/2013

EU‐HEATERSC:  Natural gas‐
fired fuel heater used for 
heating natural gas prior to 
combustion in the CTGs.  Misc. 
boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT‐PSD

RENAISSANCE POWER LLC 11/01/2013

FG‐AUXBOILER1‐2; Two (2) 
natural gas‐fired auxiliary 
boilers. 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT‐PSD

RENAISSANCE POWER LLC 11/01/2013

FG‐AUXBOILER1‐2; Two (2) 
natural gas‐fired auxiliary 
boilers. 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT‐PSD



Table C‐2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)
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RENAISSANCE POWER LLC 11/01/2013

FG‐AUXBOILER1‐2; Two (2) 
natural gas‐fired auxiliary 
boilers. 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT‐PSD

SALEM HARBOR STATION 
REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.005 LB/MMBTU BACT‐PSD

SALEM HARBOR STATION 
REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.005 LB/MMBTU BACT‐PSD
SUNBURY GENERATION 
LP/SUNBURY SES 04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.008 LB/MMBTU

OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES 04/01/2013 AUXILIARY BOILER (REPOWER) 106000 MMBTU 0.008 LB/MMBTU

OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES 04/01/2013

Combined Cycle Combustion 
Turbine AND DUCT BURNER 
(3) 2538000 MMBTU/H 0.0088 LB/MMBTU

OTHER CASE‐BY‐
CASE

TROUTDALE ENERGY CENTER, 
LLC 03/05/2014 Auxiliary boiler 39.8 MMBTU/H

Good combus on prac ces;
Utilize only natural gas. 0 BACT‐PSD

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle Combustion 
Turbine without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 6 LB/H BACT‐PSD

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle Combustion 
Turbine without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 10 LB/H BACT‐PSD

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle Combustion 
Turbine without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 10 LB/H BACT‐PSD

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle Combustion 
Turbine with Duct Burner 20282 MMCF/YR Use of Natural gas a clean burning fuel 15.1 LB/H BACT‐PSD

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle Combustion 
Turbine with Duct Burner 20282 MMCF/YR Use of Natural gas a clean burning fuel 21.55 LB/H BACT‐PSD

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle Combustion 
Turbine with Duct Burner 20282 MMCF/YR Use of Natural Gas a clean burning fuel 21.55 LB/H BACT‐PSD

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/Institutional size 
boilers less than 100 
MMBtu/hr 2000 hours/year use of Natural gas 0.17 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/Institutional size 
boilers less than 100 
MMBtu/hr 2000 hours/year 0.46 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/Institutional size 
boilers less than 100 
MMBtu/hr 2000 hours/year Use of Natural gas 0.46 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle Combustion 
Turbine with Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of 
Natural gas,a clean burning fuel. 8.2 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle Combustion 
Turbine with Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of 
Natural gas,a clean burning fuel. 19.1 LB/H BACT‐PSD
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WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle Combustion 
Turbine with Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of 
Natural gas,a clean burning fuel. 19.1 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle Combustion 
Turbine w/o duct burner 40297.6 mmcubic ft/year

use of natural gas only which is a clean 
burning fuel 4.8 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle Combustion 
Turbine w/o duct burner 40297.6 mmcubic ft/year Use of Natural gas,a clean burning fuel. 12.1 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle Combustion 
Turbine w/o duct burner 40297.6 mmcubic ft/year

use of natural gas only which is a clean 
burning fuel 12.1 LB/H

OTHER CASE‐BY‐
CASE
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NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL 
DRYER STACK

75.4 T/H
BACT is to purchase natural gas containing no 
more than 2000 gr of Sulfur as Hydrogen 
Sulfide per MM scf.

0.02 LB/H BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI‐101 ‐ PCI Mill Vent 85.1 MMBTU/H
purchase natural gas containing no more than 
2000 grains of Sulfur per MM scf

0.06 LB/H BACT‐PSD

ADM CORN PROCESSING ‐ 
CEDAR RAPIDS 06/29/2007

INDIRECT‐FIRED DDGS 
DRYER 93.7 MMBTU/H 6 PPMVD BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013

SMALL HEATERS AND 
DRYERS SN‐05 THROUGH 
19 0

COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.88

X10^‐4 
LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
DRYERS, MGO COATING 
LINE 38 MMBTU/H

COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE 5.88

X10^‐4 
LB/MMBTU BACT‐PSD

DEGUSSA ENGINEERED 
CARBONS LP 11/29/2007

CARBON BLACK DRYER 
UNITS 1 AND 2

FEEDSTOCK OIL WITH NO MORE THAN 3% 
SULFUR CONTENT.  FEEDSTOCK TESTING FOR 
SULFUR CONTENT, DAILY RECORDS. 290.4 LB/H BACT‐PSD

GP ALLENDALE LP 11/25/2008

NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 
18) 20.89 MMBTU/H 0.01 LB/H BACT‐PSD

GP CLARENDON LP 02/10/2009

NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 
17) 20.89 MMBTU/H 0.01 LB/H BACT‐PSD

GRAIN PROCESSING 
CORPORATION 12/08/2015

CORN GLUTEN FREE, 
GLUTEN, MALTODEXTRIN 
DRYERS 93 MMBTU/H WET SCRUBBERS FOR ALL DRYERS 10 PPMV BACT‐PSD

HOMELAND ENERGY 
SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers A 
&amp; B/DDGS Cooling 
Drum/Distillation 
Equipment 250 MMBTU/H 0.02 LB/MMBTU BACT‐PSD

HOMELAND ENERGY 
SOLUTIONS, LLC 08/26/2011

Two DDGS Dryers C 
&amp; D/DDGS Cooling 
Drum/Distillation 
Equipment 250 MMBTU/H 0.02 LB/MMBTU BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #3 Dust 
Collector Vent Stack (EQT 
1004) 137 MM BTU/HR

Use of natural gas with a sulfur content of no 
more than 0.005 gr/scf (annual average) 8.06 LB/HR BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT 05/23/2014

Spray Dryer #4 Dust 
Collector Vent Stack (EQT 
1005) 98 MM BTU/HR

Use of natural gas with a sulfur content of no 
more than 0.005 gr/scf (annual average) 5.81 LB/HR BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 1 Post‐Dryer (S31) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 2 Post ‐ Dryer (S32) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 3 Post ‐ Dryer (S33) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 4 Post ‐ Dryer (S34) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL 
DRYER STACK 75.4 T/H

BACT is to purchase natural gas containing no 
more than 2000 gr of Sulfur as Hydrogen 
Sulfide per MM scf. 0.02 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 0.01 LB/H BACT‐PSD

Ovens

Dryers



Table C‐3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
F‐T CATALYST ROTARY 
DRYER 22564 SCF/H GOOD COMBUSTION PRACTICES 0.02 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
COAL OR BIOMASS 
DRYING LINES (10) 31 MMBTU/H 0.24 LB/H BACT‐PSD

TATE & LYLE INDGREDIENTS 
AMERICAS, INC. 09/19/2008

STARCH DRYER (DIRECT‐
FIRED) 25 MMBTU/H WET SCRUBBER 0.0001 LB/MMBTU BACT‐PSD

DUKE ENERGY HANGING ROCK 
ENERGY 12/18/2012

Turbines (4) (model GE 
7FA) Duct Burners Off 172 MW

Burning natural gas in an efficient combustion 
turbine burning low sulfur fuel 1.2 LB/H BACT‐PSD

DUKE ENERGY HANGING ROCK 
ENERGY 12/18/2012

Turbines (4) (model GE 
7FA) Duct Burners On 172 MW

Burning natural gas in an efficient combustion 
turbine burning low sulfur fuel 1.52 LB/H BACT‐PSD

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 
MMBtu/hr 51.9 mmcubic ft/year

use of natural gas a clean fuel and a low 
sulfur fuel 0.08 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine 
with duct burner 39463 mmcubic ft/year* Use of natural gas, a clean low sulfur fuel 2.5 LB/H N/A

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle 
Combustion Turbine 39463 MMCubic ft/yr Use of natural gas a clean low sulfur fuel 2.8 LB/H N/A

INDIANA GASIFICATION, LLC 06/27/2012
FIVE (5) GASIFIER 
PREHEAT BURNERS 35 MMBTU/H, EACH USE OF CLEAN BURNING GASEOUS FUEL 0.0006 LB/MMBTU BACT‐PSD

KLEEN ENERGY SYSTEMS, LLC 02/25/2008

SIEMENS SGT6‐5000F 
COMBUSTION TURBINE 
#1 AND #2  (NATURAL 
GAS FIRED) WITH 445 
MMBTU/HR NATURAL 
GAS DUCT BURNER 2.1 MMCF/H 4.9 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009 ACID GAS FLARE 0.27 MMBTU/H NO ADDITIONAL CONTROL 0.01 LB/H BACT‐PSD
LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009

SHIFT REACTOR STARTUP 
HEATER 34.2 MMBTU/H

FUELED BY NATURAL GAS OR SUBSTITUTE 
NATURAL GAS (SNG) 0.02 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009

GASIFIER STARTUP 
PREHEATER BURNERS (5) 35 MMBTU/H

FUELED BY NATURAL GAS OR SUBSTITUTE 
NATURAL GAS (SNG) 0.02 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009 THERMAL OXIDIZERS (2) 40.9 MMBTU/H NO ADDITIONAL CONTROL 22.92 LB/H BACT‐PSD
LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009

METHANATION STARTUP 
HEATERS 56.9 MMBTU/H

FUELED BY NATURAL GAS OR SUBSTITUTE 
NATURAL GAS (SNG) 0.03 LB/H BACT‐PSD

MEDICAL AREA TOTAL ENERGY 
PLANT 07/01/2016

Combustion Turbine with 
Duct Burner 203.4 MMBTU/H

clean fuels ‐ using natural gas as primary fuel 
and ultra low sulfur diesel as backup fuel. 0.6 PPMVD@15% O2

OTHER CASE‐BY‐
CASE

MIDDLESEX ENERGY CENTER, 
LLC 07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas with 
Duct Burner 4000 h/yr

USE OF NATURAL GAS A LOW SULFUR FUEL 
CLEAN FUEL 6.64 LB/H

OTHER CASE‐BY‐
CASE

MIDDLESEX ENERGY CENTER, 
LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR

USE OF NATURAL GAS A CLEAN BURNING 
LOW SULFUR FUEL 0.128 LB/H

OTHER CASE‐BY‐
CASE

MIDDLESEX ENERGY CENTER, 
LLC 07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas without 
Duct Burner 8040 H/YR

USE OF NATURAL GAS A CLEAN BURNING 
LOW SULFUR FUEL 5.62

OTHER CASE‐BY‐
CASE

NUCOR STEEL ‐ BERKELEY 05/05/2008
VACUUM DEGASSER 
BOILER 50.21 MMBTU/H

NATURAL GAS COMBUSTION WITH GOOD 
COMBUSTION PRACTICES PER 
MANUFACTURER'S GUIDANCE 0.0006 LB/MMBTU BACT‐PSD

Burners



Table C‐3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

NUCOR STEEL ‐ BERKELEY 05/05/2008
TUNNEL FURNACE 
BURNERS 58 MMBTU/H

NATURAL GAS COMBUSTION WITH GOOD 
COMBUSTION PRACTICES PER 
MANUFACTURER'S GUIDANCE 0.0006 LB/MMBTU BACT‐PSD

OREGON CLEAN ENERGY 
CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Mitsubishi, without duct 
burners 47917

MMSCF/rolling 12‐
MO

low sulfur fuel, only burning natural gas with 
0.5 GR/100 SCF 0.0014 LB/MMBTU N/A

OREGON CLEAN ENERGY 
CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Mitsubishi, with duct 
burners 47917

MMSCF/rolling 12‐
MO

low sulfur fuel, only burning natural gas with 
0.5 GR/100 SCF 0.0014 LB/MMBTU N/A

OREGON CLEAN ENERGY 
CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Siemens, with duct 
burners 51560

MMSCF/rolling 12‐
MO

low sulfur fuel, only burning natural gas with 
0.5 GR/100 SCF 0.0014 LB/MMBTU N/A

OREGON CLEAN ENERGY 
CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Siemens, without duct 
burners 515600

MMSCF/rolling 12‐
months

low sulfur fuel, only burning natrual gas with  
GR/100 SCF 0.0014 LB/MMBTU N/A

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle 
Combustion Turbine with 
Duct Burner firing natural 
gas 0 use of natural gas a low sulfur fuel 10.3 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Auxiliary Boiler firing 
natural gas 687 MMCFT/YR Use of natural gas a low sulfur fuel 0.12 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

Combined Cycle 
Combustion Turbine ‐
Siemens turbine without 
Duct Burner 33691 MMCF/YR

USE OF NATURAL GAS A CLEAN BURNING 
FUEL 5 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITH DUCT BURNER ‐ 
SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 5.1 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITH DUCT BURNER ‐ 
GENERAL ELECTRIC 33691 MMCF/YR Use of natural gas only as a clean burning fuel 5.2 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITHOUT DUCT BURNER ‐
GENERAL ELECTRIC 33691 MMCF/YR Use of Natural gas a low sulfur fuel 4.9 LB/H

OTHER CASE‐BY‐
CASE

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION 03/10/2016

Combined Cycle 
Combustion Turbine 
without Duct Burner 
Firing Natural Gas 28169501 MMBTU/YR Use of natural gas which is low sulfur fuel 8.5 LB/H

OTHER CASE‐BY‐
CASE

SALEM HARBOR STATION 
REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.9 PPMVD@3% O2

OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES 04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.003 LB/MMBTU

OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES 04/01/2013

AUXILIARY BOILER 
(REPOWER) 106000 MMBTU 0.003 LB/MMBTU

OTHER CASE‐BY‐
CASE



Table C‐3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

SUNBURY GENERATION 
LP/SUNBURY SES 04/01/2013

Combined Cycle 
Combustion Turbine AND 
DUCT BURNER (3) 2538000 MMBTU/H 0.0024 LB/MMBTU

OTHER CASE‐BY‐
CASE

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle 
Combustion Turbine 
without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 4.94 LB/H BACT‐PSD

WEST DEPTFORD ENERGY 
STATION 07/18/2014

Combined Cycle 
Combustion Turbine with 
Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 6.56 LB/H BACT‐PSD

WOODBRIDGE ENERGY CENTER 07/25/2012

Commercial/Institutional 
size boilers less than 100 
MMBtu/hr 2000 hours/year Use of natural gas 0.162 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle 
Combustion Turbine with 
Duct Burner 40297.6 mmcubic ft/year

Good Combustion Practices and use of 
Natural gas,a clean burning fuel. 4.9 LB/H

OTHER CASE‐BY‐
CASE

WOODBRIDGE ENERGY CENTER 07/25/2012

Combined Cycle 
Combustion Turbine w/o 
duct burner 40297.6 mmcubic ft/year Use of only natural gas a clean burning fuel 4.1 LB/H

OTHER CASE‐BY‐
CASE



Table C‐4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 

1 UNIT

CASE‐BY‐CASE 

BASIS

NC COMMUNICATION TECH 01/06/2007
DRYER OR OVEN, DIRECT 
OR INDIRECT

5.4 MMBTU/H LOW NOX ‐BURNER 18 PPMVD@3%O2 BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI‐101 ‐ PCI Mill Vent 85.1 MMBTU/H Good combustion practices 5.07 LB/H BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL 
DRYER STACK

75.4 T/H LOW NOX FUEL COMBUSTION 1.34 LB/H BACT‐PSD

VOLKSWAGEN GROUP OF AMERICA, 
CHATTANOOGA OPERATIONS

12/03/2012
CLEARCOAT DRYING 
OVENS THERMAL 
OXIDIZER (2)

6.82 MMBTU/H LOW‐NOX BURNERS 3.1 LB/H BACT‐PSD

VOLKSWAGEN GROUP OF AMERICA, 
CHATTANOOGA OPERATIONS

10/10/2008
CLEARCOAT DRYING 
OVENS THERMAL 
OXIDIZERS (2)

8.19 MMBTU/H LOW NOX BURNERS 0 BACT‐PSD

VOLKSWAGEN GROUP OF AMERICA, 
CHATTANOOGA OPERATIONS

10/10/2008 DRYING OVENS 6.47 MMBTU/H
LOW‐NOX BURNERS OR EQUIVALENT 
CONTROL

0.05 LB/MMBTU BACT‐PSD

VOLKSWAGEN GROUP OF AMERICA, 
CHATTANOOGA OPERATIONS

10/10/2008
E‐COAT DRYING OVEN 
THERMAL OXIDIZERS (2)

8.87 MMBTU/H LOW‐NOX BURNER 0.05 LB/MMBTU BACT‐PSD

VOLKSWAGEN GROUP OF AMERICA, 
CHATTANOOGA OPERATIONS

12/03/2012
E‐COAT DRYING OVEN 
THERMAL OXIDIZERS (2)

6.82 MMBTU/H LOW NOX BURNERS 2.52 LB/H BACT‐PSD

ALLOYS PLANT 10/09/2015
TWO 4.44 MMBTU/HR 
STRIP DRYERS

4.44 MMBTU/H LOW NOX BURNER 0.07 LB/MMBTU
OTHER CASE‐BY‐
CASE

ALLOYS PLANT 10/09/2015
TWO 1.37 MMBTU/HR 
STRIP DRYERS

1.37 MMBTU/H LOW NOX BURNER 0.07 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
SMALL HEATERS AND 
DRYERS SN‐05 
THROUGH 19

0
LOW NOX BURNERS
COMBUSTION OF CLEAN FUEL
GOOD COMBUSTION PRACTICES

0.08 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
DRYERS, MGO COATING 
LINE

38 MMBTU/H
LOW NOX BURNERS
COMBUSTION OF CLEAN FUEL
GOOD COMBUSTION PRACTICES

0.1 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
SMALL HEATERS AND 
DRYERS SN‐05 
THROUGH 19

0 GOOD OPERATING PRACTICES 0.0002 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
DRYERS, MGO COATING 
LINE

38 MMBTU/H GOOD OPERATING PRACTICES 0.0002 LB/MMBTU BACT‐PSD

CARBO CERAMICS INC. ‐ MILLEN 
FACILITY

04/06/2012 SPRAY DRYER 47 MMBTU/H
GOOD COMBUSTION TECHNIQUES. TEST 
METHOD 7 OR 7E

8.3 LB/H BACT‐PSD

Ovens

Dryers



Table C‐4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 

1 UNIT

CASE‐BY‐CASE 

BASIS

DEGUSSA ENGINEERED CARBONS LP 11/29/2007
CARBON BLACK DRYER 
UNITS 1 AND 2

56 LB/H BACT‐PSD

FLAKEBOARD AMERICA LIMITED ‐ 
BENNETTSVILLE MDF

12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H LOW‐NOX BURNERS 0 BACT‐PSD

FLAKEBOARD AMERICA LIMITED ‐ 
BENNETTSVILLE MDF

12/22/2009 CORE PRIMARY DRYER 45 MMBTU/H LOW‐NOX BURNERS 0 BACT‐PSD

GERDAU AMERISTEEL WILTON 05/29/2007 NORTH LADLE DRYER 5 MMBTU/H GOOD COMBUSTION PRACTICES 100 LB/MMCF BACT‐PSD

GERDAU AMERISTEEL WILTON 05/29/2007
SOUTH LADLE DRYERS 
AND PREHEATERS

5 MMBTU/H GOOD COMBUSTION CONTROLS 100 LB/MMCF BACT‐PSD

GERDAU AMERISTEEL WILTON 05/29/2007
NORTHWEST LADLE 
DRYERS

5 MMBTU/H GOOD COMBUSTION CONTROLS 100 LB/MMCF BACT‐PSD

GP ALLENDALE LP 11/25/2008
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 
18)

20.89 MMBTU/H 1.99 LB/H BACT‐PSD

GP CLARENDON LP 02/10/2009
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 
17)

20.89 MMBTU/H 1.99 LB/H BACT‐PSD

GRAIN PROCESSING CORPORATION 11/23/2011 GLUTEN DRYER NO. 2 30 MMBTU/H
LOW‐NOX BURNERS AND FLUE GAS 
REIRCULATION

0.06 LB/MMBTU
OTHER CASE‐BY‐
CASE

GRAIN PROCESSING CORPORATION 12/08/2015
CORN GLUTEN FREE, 
GLUTEN, 
MALTODEXTRIN DRYERS

93 MMBTU/H
LOW NOX BURNERS WITH FLUE GAS 
RECIRCULATION.
STEAM INJECTION FOR GERM DRYER

0.047 LB/MMBTU BACT‐PSD

LAKE CHARLES CHEMICAL COMPLEX 
ALUMINA UNIT

05/23/2014
Spray Dryer #3 Dust 
Collector Vent Stack 
(EQT 1004)

137 MM BTU/HR Low NOx burners 5.2 LB/HR BACT‐PSD

LAKE CHARLES CHEMICAL COMPLEX 
ALUMINA UNIT

05/23/2014
Spray Dryer #4 Dust 
Collector Vent Stack 
(EQT 1005)

98 MM BTU/HR Low NOx burners 3.74 LB/HR BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 1 Post‐Dryer (S31) 7.7 MMBTU/H 0.06 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 2 Post ‐ Dryer (S32) 7.7 MMBTU/H 0.06 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 3 Post ‐ Dryer (S33) 7.7 MMBTU/H 0.06 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 4 Post ‐ Dryer (S34) 7.7 MMBTU/H 0.06 LB/MMBTU BACT‐PSD

NC COMMUNICATION TECH 01/06/2007
DRYER OR OVEN, DIRECT 
OR INDIRECT

5.4 MMBTU/H LOW NOX ‐BURNER 18 PPMVD@3%O2 BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL 
DRYER STACK

75.4 T/H LOW NOX FUEL COMBUSTION 1.34 LB/H BACT‐PSD



Table C‐4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)
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OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 1.13 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
F‐T CATALYST ROTARY 
DRYER

22564 SCF/H GOOD COMBUSTION PRACTICES 2.26 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
COAL OR BIOMASS 
DRYING LINES (10)

31 MMBTU/H LOW NOX BURNERS 1.32 LB/H BACT‐PSD

PYRAMAX CERAMICS, LLC ‐ KING'S 
M:U FACILITY

01/27/2012
SPRAY 
DRYERS/PETTETIZERS

75 MMBTU/H
LOW NOX BURNERS AND GOOD 
COMBUSTION TECHNOLGY/PRACTICE

2.25 LB/H EA BACT‐PSD

SAGOLA MILL 01/31/2008
NATURAL GAS THERMAL 
OIL HEATER

GOOD COMBUSTION PRACTICES 2.83 LB/H BACT‐PSD

STEEL DYNAMICS, INC. (SDI) ‐ 
ENGINEERED BAR **

03/12/2010 PREHEATERS/DRYERS 0 LOW NOX BURNERS 0.1
LB/MMBTU OF 
NOX

OTHER CASE‐BY‐
CASE

TATE & LYLE INDGREDIENTS 
AMERICAS, INC.

09/19/2008
STARCH DRYER (DIRECT‐
FIRED)

25 MMBTU/H 0.04 LB/MMBTU BACT‐PSD

AUBURNDALE CITRUS FACILITY 06/12/2008

COGEN SYSTEM 
TURBINE NO. 1 
W/EXISTING DUCT 
BURNER #1

62.7 MMBTU/H DRY LOW NOX BURNERS 25 PPMVD BACT‐PSD

AUBURNDALE CITRUS FACILITY 06/12/2008
COGEN SYSTEM 
TURBINE #2 W/EXISTING 
DUCT BURNER #2

62.7 MMBTU/H DRY LOW NOX BURNERS 25 PPMVD BACT‐PSD

DUKE ENERGY HANGING ROCK 
ENERGY

12/18/2012
Turbines (4) (model GE 
7FA) Duct Burners Off

172 MW
Dry Low NOx burners and Selective Catalytic 
Reduction

21.1 LB/H BACT‐PSD

DUKE ENERGY HANGING ROCK 
ENERGY

12/18/2012
Turbines (4) (model GE 
7FA) Duct Burners On

172 MW
Dry Low NOx burners and Selective Catalytic 
Reduction

27.6 LB/H BACT‐PSD

GROSSMONT HOSPITAL 11/06/2012
Two 29.4 MMBtu/hr 
Boilers with low NOx 
burners

0 Low NOx burners 9 PPMVD@3% O2
OTHER CASE‐BY‐
CASE

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 
MMBtu/hr

51.9 mmcubic ft/year Low NOx burners and flue gas recirculation 0.01 LB/MMBTU LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine 
with duct burner

39463 mmcubic ft/year* Selelctive catalytic reduction (SCR) system 2 PPMVD LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle 
Combustion Turbine

39463 MMCubic ft/yr
Selective Catalytic Reduction (SCR) System 
and use of natural gas a clean burning fuel

0.75 LB/H LAER

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Fuel pre‐heater 
(EUFUELHTR)

3.7 MMBTU/H Good combustion practices. 0.55 LB/H BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Auxiliary Boiler A 
(EUAUXBOILERA)

55 MMBTU/H
Low NOx burners and good combustion 
practices

0.05 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Auxiliary Boiler B 
(EUAUXBOILERB)

95 MMBTU/H
Dry low NOx burners, flue gas recirculation 
and good combustion practices.

0.05 LB/MMBTU BACT‐PSD

Burners
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HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Emergency Engine‐‐
natural gas 
(EUNGENGINE)

1000 kW Good combustion practices 2 G/HP‐H BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012
FIVE (5) GASIFIER 
PREHEAT BURNERS

35 MMBTU/H, EACH GOOD COMBUSTION PRACTICES 0.1 LB/MMBTU BACT‐PSD

INDIANA GASIFICATION, LLC 06/27/2012

REGENERATIVE 
THERMAL OXIDIZER 
(RTO) ON THE ACID GAS 
REMOVAL UNIT VENTS 
(AGR)

38.8 MMBTU/H, EACH
LOW NOX PERFORMANCE WITH NATURAL 
GAS INJECTION SYSTEM

1.98 LB/H BACT‐PSD

INTERNATIONAL STATION POWER 
PLANT

12/20/2010
Sigma Thermal Auxiliary 
Heater (1)

12.5 MMBTU/H Low NOx Burners and Flue Gas Recirculation 32 LB/MMSCF BACT‐PSD

INTERNATIONAL STATION POWER 
PLANT

12/20/2010 Duct Burners (4) 140 MMBTU/H Selective Catalytic Reduction 5 PPMDV BACT‐PSD

INTERNATIONAL STATION POWER 
PLANT

12/20/2010
GE LM6000PF‐25 
Turbines (4)

59900 hp ISO
Selective Catalytic Reduction and Dry Low 
NOx Combustion

5 PPMDV BACT‐PSD

KLEEN ENERGY SYSTEMS, LLC 02/25/2008

SIEMENS SGT6‐5000F 
COMBUSTION TURBINE 
#1 AND #2  (NATURAL 
GAS FIRED) WITH 445 
MMBTU/HR NATURAL 
GAS DUCT BURNER

2.1 MMCF/H
LOW NOX BURNER AND SELECTIVE 
CATALYTIC REDUCTION

15.5 LB/H LAER

LAKE CHARLES GASIFICATION 
FACILITY

06/22/2009 ACID GAS FLARE 0.27 MMBTU/H NO ADDITIONAL CONTROL 0.05 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY

06/22/2009
SHIFT REACTOR 
STARTUP HEATER

34.2 MMBTU/H GOOD DESIGN AND PROPER OPERATION 3.35 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY

06/22/2009
GASIFIER STARTUP 
PREHEATER BURNERS (5)

35 MMBTU/H GOOD DESIGN AND PROPER OPERATION 3.85 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY

06/22/2009 THERMAL OXIDIZERS (2) 40.9 MMBTU/H NO ADDITIONAL CONTROL 2.45 LB/H BACT‐PSD

LAKE CHARLES GASIFICATION 
FACILITY

06/22/2009
METHANATION 
STARTUP HEATERS

56.9 MMBTU/H GOOD DESIGN AND PROPER OPERATION 5.58 LB/H BACT‐PSD

MEDICAL AREA TOTAL ENERGY 
PLANT

07/01/2016
Combustion Turbine 
with Duct Burner

203.4 MMBTU/H
Dry Low NOx Combustor & Selective Catalytic 
Reduction

2 PPMVD@15% O2
OTHER CASE‐BY‐
CASE

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas with 
Duct Burner

4000 h/yr
SELECTIVE CATALYTIC REDUCTION AND DRY 
LOW NOX

2 PPMVD@15%O2 LAER

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR
Low NOx burners and Flue Gas Recirculation 
(FGR) and use of natural gas a clean burning 
fuel

0.975 LB/H LAER

MIDDLESEX ENERGY CENTER, LLC 07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas 
without Duct Burner

8040 H/YR
Selective Catalytic Reduction System and Dry 
Low NOx

2 PPMVD@15%O2 LAER

MOUNDSVILLE COMBINED CYCLE 
POWER PLANT

11/21/2014 Auxiliary Boiler 100 mmBtu/hr
Ultra Low‐NOx Burners, Flue‐Gas 
Recirculation, & Good Combustion Practices

2 LB/H BACT‐PSD

NUCOR STEEL ‐ BERKELEY 05/05/2008
VACUUM DEGASSER 
BOILER

50.21 MMBTU/H
ULTRA‐LOW NOX NATURAL GAS FIRED 
BURNERS

0.035 LB/MMBTU BACT‐PSD

NUCOR STEEL ‐ BERKELEY 05/05/2008
TUNNEL FURNACE 
BURNERS

58 MMBTU/H LOW NOX BURNERS 0.1 LB/MMBTU BACT‐PSD
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OREGON CLEAN ENERGY CENTER 06/18/2013 Auxillary Boiler 99 MMBtu/H low NOx burners and flue gas recirculation 1.98 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Mitsubishi, without duct 
burners

47917
MMSCF/rolling 12‐
MO

selective catalytic reduction (SCR); dry low 
NOx combustors; lean fuel technology

22.6 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Mitsubishi, with duct 
burners

47917
MMSCF/rolling 12‐
MO

selective catalytic reduction (SCR); dry low 
NOx combustors; lean fuel technology

20.8 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Siemens, with duct 
burners

51560
MMSCF/rolling 12‐
MO

selective catalytic reduction (SCR); dry low 
NOx combustors; lean fuel technology

21 LB/H BACT‐PSD

OREGON CLEAN ENERGY CENTER 06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Siemens, without duct 
burners

515600
MMSCF/rolling 12‐
months

selective catalytic reduction (SCR); dry low 
NOx combustors; lean fuel technology

22 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/10/2016

Combined Cycle 
Combustion Turbine 
with Duct Burner firing 
natural gas

0
SCR and use of natural gas a clean burning 
fuel

2 PPMVD@15%O2 LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/10/2016
Auxiliary Boiler firing 
natural gas

687 MMCFT/YR
low NOx burners and flue gas recirculation 
(FGR)

0.8 LB/H LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

Combined Cycle 
Combustion Turbine ‐
Siemens turbine without 
Duct Burner

33691 MMCF/YR
Selective Catalytic Reduction and Dry Low 
NOx

2 PPMVD@ 15% O2 LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITH DUCT BURNER ‐ 
SIEMENS

33691 MMCF/YR Selective Catalytic Reduction System (SCR) 2 PPMVD LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITH DUCT BURNER ‐ 
GENERAL ELECTRIC

33691 MMCF/YR
Selective Catalytic Reduction Systems(SCR) 
and Dry Low NOx

2 PPMVD@15%O2 LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITHOUT DUCT 
BURNER ‐ GENERAL 
ELECTRIC

33691 MMCF/YR
Selective Catalytic Reduction System (SCR) 
and Dry Low NOx

2 PPMVD@15%O2 LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/10/2016

Combined Cycle 
Combustion Turbine 
without Duct Burner 
Firing Natural Gas

28169501 MMBTU/YR
SELECTIVE CATALYTIC REDUCTION (SCR) 
SYSTEM

2 PPMVD@15%O2 LAER

RENAISSANCE POWER LLC 11/01/2013

EU‐HEATERSC:  Natural 
gas‐fired fuel heater 
used for heating natural 
gas prior to combustion 
in the CTGs.  Misc. 
boilers, furnaces, and 
heaters

20 MMBTU/H Good combustion practices 0.15 LB/MMBTU BACT‐PSD
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RENAISSANCE POWER LLC 11/01/2013
FG‐AUXBOILER1‐2; Two 
(2) natural gas‐fired 
auxiliary boilers.

40 MMBTU/H Good combustion practices. 0.035 LB/MMBTU BACT‐PSD

SALEM HARBOR STATION 
REDEVELOPMENT

01/30/2014 Auxiliary Boiler 80 MMBTU/H ultra low NOx burners 0.011 LB/MMBTU LAER

SUNBURY GENERATION 
LP/SUNBURY SES

04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.085 LB/MMBTU
OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES

04/01/2013
AUXILIARY BOILER 
(REPOWER)

106000 MMBTU 0.036 LB/MMBTU
OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES

04/01/2013
Combined Cycle 
Combustion Turbine 
AND DUCT BURNER (3)

2538000 MMBTU/H SCR 2 PPM
OTHER CASE‐BY‐
CASE

TROUTDALE ENERGY CENTER, LLC 03/05/2014 Auxiliary boiler 39.8 MMBTU/H Utilize Low‐NOx burners and FGR. 0.035 LB/MMBTU BACT‐PSD

WEST DEPTFORD ENERGY STATION 07/18/2014
Combined Cycle 
Combustion Turbine 
without Duct Burner

20282 MMCF/YR
Selective Catalytic Reduction System (SCR) 
and use of natural gas a clean burning fuel

2 PPMVD@15%O2 LAER

WEST DEPTFORD ENERGY STATION 07/18/2014
Combined Cycle 
Combustion Turbine 
with Duct Burner

20282 MMCF/YR
Selective Catalytic reduction (SCR) and use of 
natural gas a clean burning fuel

23 LB/H LAER

WOODBRIDGE ENERGY CENTER 07/25/2012
Commercial/Institutional 
size boilers less than 100 
MMBtu/hr

2000 hours/year Low NOx burners 0.01 LB/MMBTU LAER

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle 
Combustion Turbine 
with Duct Burner

40297.6 mmcubic ft/year
Low NOx burners and Selective Catalytic 
Reduction System

19.8 LB/H LAER

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle 
Combustion Turbine w/o 
duct burner

40297.6 mmcubic ft/year
DLN combustion system with SCR on each of 
the two combustion turbines and use of only 
natural gas as fuel.

2 PPMVD LAER
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ALLEN FOODS, INC. 01/08/2013 BUN OVEN (048) 8.4 MMBTU/H CATALYTIC OXIDIZER 4.3 LB/H
OTHER CASE‐BY‐
CASE

ALLEN FOODS, INC. 01/08/2013 BREAD OVEN (028) 10.08 MMBTU/H CATALYTIC OXYDIZER 4.3 LB/H
OTHER CASE‐BY‐
CASE

HEXCEL CORPORATION 11/25/2009
PURGE CURE OVENS 26, 
27, 28

2 REGENERATIVE THERMAL OXIDIZERS. 300 T BACT‐PSD

KENWORTH TRUCK CO. 01/29/2008
DRYING OVENS AND 
FLASH TUNNES FOR CAB 
BOOTHS

4.58 MMBTU/H 9.63 LB/H BACT‐PSD

NEWCO METALS, INC. 01/08/2016
THERMAL SCRAP PRE‐
TREATMENT OVEN EU‐01 
THROUGH EU‐03

2 MMBTU/H
TWO AFTERBURNERS PER OVEN OPERATING 
IN SERIES

0.4 LB/T OF SCRAP
OTHER CASE‐BY‐
CASE

NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL 
DRYER STACK

75.4 T/H GOOD COMBUSTION PRACTICES 0.15 LB/H BACT‐PSD

NUCOR STEEL LOUISIANA 05/24/2010 PCI‐101 ‐ PCI Mill Vent 85.1 MMBTU/H good combustion practices 0.56 LB/H BACT‐PSD

PERFECTION BAKERIES, INC. 06/30/2016
BREAD BAKING LINE 
EU01, OVEN EU02, 
PROOF BOX EU03

66.88 MMBTU/H 70
T/12CONSECT 
MON PERD

OTHER CASE‐BY‐
CASE

SUBARU OF INDIANA 
AUTOMOTIVE, INC.

12/23/2014 PAINT HEATERS, OVENS 50 MMBTU/H 0.005 LB/MMBTU BACT‐PSD

SUBARU OF INDIANA 
AUTOTMOTIVE, INC.

10/4/2012 ED CURING OVEN 6 MMBTU/H CATALYTIC INCINERATOR 90 % DESTRUCTION BACT‐PSD

ADM CORN PROCESSING ‐ 
CEDAR RAPIDS

06/29/2007
INDIRECT‐FIRED DDGS 
DRYER

93.7 MMBTU/H
ROUTE PROCESS OFF‐GASSES THROUGH THE 
DRYERS COMBUSTION CHAMBER.

98 % REDUCTION BACT‐PSD

ALLOYS PLANT 10/09/2015
TWO 4.44 MMBTU/HR 
STRIP DRYERS

4.44 MMBTU/H 0.006 LB/MMBTU
OTHER CASE‐BY‐
CASE

Ovens

Dryers
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ALLOYS PLANT 10/09/2015
TWO 1.37 MMBTU/HR 
STRIP DRYERS

1.37 MMBTU/H GCP 0.006 LB/MMBTU BACT‐PSD

AVON PARK FACILITY/GARGILL 
JUICE NORTH AMERICA

03/29/2007
PEEL DRYER WITH WASTE 
HEAT RECOVERY

62.4 MMBTU/H
PROCESS IMPROVEMENTS (I.E. CENTRIFUGES, 
ETC) TO RECOVER MORE CITRUS OIL.

85 % BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
SMALL HEATERS AND 
DRYERS SN‐05 THROUGH 
19

0
COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE

0.0054 LB/MMBTU BACT‐PSD

BIG RIVER STEEL LLC 09/18/2013
DRYERS, MGO COATING 
LINE

38 MMBTU/H
COMBUSTION OF NATURAL GAS AND GOOD 
COMBUSTION PRACTICE

0.0054 LB/MMBTU BACT‐PSD

CARBO CERAMICS INC. ‐ MILLEN 
FACILITY

04/06/2012 SPRAY DRYER 47 MMBTU/H 6.82 T/YR BACT‐PSD

CUSTOM BLENDERS INDIANA, 
INC.

07/09/2014 DRYER 10 MMBTU/H 1.75
LB/TON RAW 
MATERIAL

OTHER CASE‐BY‐
CASE

DEGUSSA ENGINEERED 
CARBONS LP

11/29/2007
CARBON BLACK DRYER 
UNITS 1 AND 2

19.5 LB/H BACT‐PSD

FLAKEBOARD AMERICA LIMITED 
‐ BENNETTSVILLE MDF

12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H
GOOD COMBUSTION PRACTICES AND 
NATURAL GAS AS FUEL

0 BACT‐PSD

FLAKEBOARD AMERICA LIMITED 
‐ BENNETTSVILLE MDF

12/22/2009 CORE PRIMARY DRYER 45 MMBTU/H
GOOD COMBUSTION PRACTICES AND 
NATURAL GAS AS FUEL

0 BACT‐PSD

GP ALLENDALE LP 11/25/2008
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 
18)

20.89 MMBTU/H 0.11 LB/H BACT‐PSD

GP CLARENDON LP 02/10/2009
NATURAL GAS SPACE 
HEATERS ‐ 14 UNITS (ID 
17)

20.89 MMBTU/H 0.11 LB/H BACT‐PSD

GRAIN PROCESSING 
CORPORATION

09/13/2013 STARCH DRYER 30 MMBTU/H 7.7 LB/H BACT‐PSD

GRAIN PROCESSING 
CORPORATION

09/13/2013 STARCH DRYER 30 MMBTU/H 7.7 LB/H BACT‐PSD



Table C‐5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

GRAIN PROCESSING 
CORPORATION

12/08/2015
CORN GLUTEN FREE, 
GLUTEN, MALTODEXTRIN 
DRYERS

93 MMBTU/H
THERMAL OXIDIZERS ‐ GERM DRYERS, CGF 
DRYERS, GLUTEN DRYER
MALTODEXTRIN DRYER ‐ WET SCRUBBER

10 PPMV BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT

05/23/2014
Spray Dryer #3 Dust 
Collector Vent Stack (EQT 
1004)

137 MM BTU/HR

Limiting the ethanol content of the spray 
dryer slurry feed streams to no more than 
450 parts per million by weight (ppmw) (12 
month rolling average)

147.41 LB/HR BACT‐PSD

LAKE CHARLES CHEMICAL 
COMPLEX ALUMINA UNIT

05/23/2014
Spray Dryer #4 Dust 
Collector Vent Stack (EQT 
1005)

98 MM BTU/HR

Limiting the ethanol content of the spray 
dryer slurry feed streams to no more than 
450 parts per million by weight (ppmw) (12 
month rolling average)

98.75 LB/HR BACT‐PSD

METAL TECHNOLOGIES 
AUBURN, LLC

08/19/2015
NATURAL GAS‐FIRED 
THERMAL CHIP DRYER

15

TONS OF METAL 
CHIPS AND 
MACHINING OIL PER 
HOUR

THERMAL OXIDIZER 98
% OVERALL 
CONTROL

OTHER CASE‐BY‐
CASE

MGPI OF INDIANA 05/11/2015 DDG DRYER (EU‐39) 45 MMBTU/H RTO 1.91 LB/H
OTHER CASE‐BY‐
CASE

MOUNT VERNON MILL 03/25/2010 Line 1 Post‐Dryer (S31) 7.7 MMBTU/H 0.0055 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 2 Post ‐ Dryer (S32) 7.7 MMBTU/H 0.0055 LB.MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 3 Post ‐ Dryer (S33) 7.7 MMBTU/H 0.0055 LB/MMBTU BACT‐PSD

MOUNT VERNON MILL 03/25/2010 Line 4 Post ‐ Dryer (S34) 7.7 MMBTU/H 0.0055 LB/MMBTU BACT‐PSD

NATURALLY RECYCLED 
PROTEINS OF INDIANA, LLC

08/19/2011
ONE (1) NATURAL GAS 
DRYER EP1

15 MMBTU/H 7.11 LB/H
OTHER CASE‐BY‐
CASE

NATURALLY RECYCLED 
PROTEINS OF INDIANA, LLC

08/19/2011
ONE (1) NATURAL GAS 
DRYER EP2

15 MMBTU/H 7.11 LB/H
OTHER CASE‐BY‐
CASE

NUCOR STEEL LOUISIANA 05/24/2010
SLG‐402 ‐ SLAG MILL 
DRYER STACK

75.4 T/H GOOD COMBUSTION PRACTICES 0.15 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 0.06 LB/H BACT‐PSD



Table C‐5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
F‐T CATALYST ROTARY 
DRYER

22564 SCF/H GOOD COMBUSTION PRACTICES 0.12 LB/H BACT‐PSD

OHIO RIVER CLEAN FUELS, LLC 11/20/2008
COAL OR BIOMASS 
DRYING LINES (10)

31 MMBTU/H 0.15 LB/H BACT‐PSD

PYRAMAX CERAMICS, LLC ‐ 
KING'S M:U FACILITY

01/27/2012
SPRAY 
DRYERS/PETTETIZERS

75 MMBTU/H Use of Natural Gas and propane as fuel 11.78 LB/H BACT‐PSD

SAGOLA MILL 01/31/2008
NATURAL GAS THERMAL 
OIL HEATER

GOOD COMBUSTION PRACTICES. 0.129 LB/H BACT‐PSD

SOUTHWEST IOWA RENEWABLE 
ENERGY

04/19/2007
DDGS DRYERS + 
DISTILLATION

60 T/H THERMAL OXIDIZER 18 MMBTU/HR 5.11 LB/H BACT‐PSD

TATE & LYLE INDGREDIENTS 
AMERICAS, INC.

09/19/2008
STARCH DRYER (DIRECT‐
FIRED)

25 MMBTU/H WET SCRUBBER 0.005 LB/MMBTU BACT‐PSD

TOLEDO SUPPLIER PARK‐ PAINT 
SHOP

05/03/2007 PAINT SLUDGE DRYER 7.5 MMBTU/H THERMAL OXIDIZER, 7.5MMBTU/H 0.01 LB/H LAER

DUKE ENERGY HANGING ROCK 
ENERGY

12/18/2012
Turbines (4) (model GE 
7FA) Duct Burners Off

172 MW Using efficient combustion technology 3.2 LB/H BACT‐PSD

DUKE ENERGY HANGING ROCK 
ENERGY

12/18/2012
Turbines (4) (model GE 
7FA) Duct Burners On

172 MW Using efficient combustion technology 7.3 LB/H BACT‐PSD

HESS NEWARK ENERGY CENTER 11/01/2012
Boiler less than 100 
MMBtu/hr

51.9 mmcubic ft/year use of natural gas a clean fuel 0.27 LB/H LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined cylce turbine 
with duct burner

39463 mmcubic ft/year* Oxidation catalyst 1 PPMVD LAER

HESS NEWARK ENERGY CENTER 11/01/2012
Combined Cycle 
Combustion Turbine

39463 MMCubic ft/yr
Oxidation Catalyst and Good combustion 
Practices and use of natural gas a clean 
burning fuel

2.9 LB/H LAER

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Fuel pre‐heater 
(EUFUELHTR)

3.7 MMBTU/H Good combustion practices 0.03 LB/H BACT‐PSD

Burners



Table C‐5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Auxiliary Boiler A 
(EUAUXBOILERA)

55 MMBTU/H Good combustion control 0.008 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Auxiliary Boiler B 
(EUAUXBOILERB)

95 MMBTU/H Good combustion practices 0.008 LB/MMBTU BACT‐PSD

HOLLAND BOARD OF PUBLIC 
WORKS ‐ EAST 5TH STREET

12/04/2013
Emergency Engine‐‐
natural gas 
(EUNGENGINE)

1000 kW
Oxidation catalyst and good combustion 
practices

0.5 G/HP‐H BACT‐PSD

KLEEN ENERGY SYSTEMS, LLC 02/25/2008

SIEMENS SGT6‐5000F 
COMBUSTION TURBINE 
#1 AND #2  (NATURAL 
GAS FIRED) WITH 445 
MMBTU/HR NATURAL 
GAS DUCT BURNER

2.1 MMCF/H

SOME REDUCTIONS OF VOC ARE GAINED 
FROM CO CATALYST BUT ARE NOT 
GUARANTEED.  EMISSION RATES DO NOT 
INCORPORATE THIS POTENTIAL REDUCTION.

10 LB/H BACT‐PSD

MEDICAL AREA TOTAL ENERGY 
PLANT

07/01/2016
Combustion Turbine with 
Duct Burner

203.4 MMBTU/H Oxidation Catalyst 1.7 PPMVD@15% O2
OTHER CASE‐BY‐
CASE

MIDDLESEX ENERGY CENTER, 
LLC

07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas with 
Duct Burner

4000 h/yr
Oxidation Catalyst and good combustion 
practices

2 PPMVD@15%O2 LAER

MIDDLESEX ENERGY CENTER, 
LLC

07/19/2016 AUXILIARY BOILER 4000 H/YR
USE OF NATURAL GAS A CLEAN BURNING 
FUEL AND GOOD COMBUSTION PRACTICES

0.488 LB/H LAER

MIDDLESEX ENERGY CENTER, 
LLC

07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas without 
Duct Burner

8040 H/YR
Oxidation catalyst and good combustion 
practices

1 PPMVD@15%O2 LAER

MOUNDSVILLE COMBINED 
CYCLE POWER PLANT

11/21/2014 Auxiliary Boiler 100 mmBtu/hr
Use of Natural Gas & Good Combustion 
Practices

0.6 LB/H BACT‐PSD

NUCOR STEEL ‐ BERKELEY 05/05/2008
VACUUM DEGASSER 
BOILER

50.21 MMBTU/H
NATURAL GAS COMBUSTION WITH GOOD 
COMBUSTION PRACTICES PER 
MANUFACTURER'S GUIDANCE

0.0026 LB/MMBTU BACT‐PSD

NUCOR STEEL ‐ BERKELEY 05/05/2008
TUNNEL FURNACE 
BURNERS

58 MMBTU/H
NATURAL GAS COMBUSTION WITH GOOD 
COMBUSTION PRACTICES PER 
MANUFACTURER'S GUIDANCE

0.0055 LB/MMBTU BACT‐PSD

OREGON CLEAN ENERGY 
CENTER

06/18/2013 Auxillary Boiler 99 MMBtu/H
Good combustion practices and using 
combustion optimization technologies

0.59 LB/H BACT‐PSD

OREGON CLEAN ENERGY 
CENTER

06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Mitsubishi, without duct 
burners

47917
MMSCF/rolling 12‐
MO

oxidation catalyst 7.9 LB/H BACT‐PSD



Table C‐5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

OREGON CLEAN ENERGY 
CENTER

06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Mitsubishi, with duct 
burners

47917
MMSCF/rolling 12‐
MO

oxidation catalyst 7.3 LB/H BACT‐PSD

OREGON CLEAN ENERGY 
CENTER

06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Siemens, with duct 
burners

51560
MMSCF/rolling 12‐
MO

oxidation catalyst 5.9 LB/H BACT‐PSD

OREGON CLEAN ENERGY 
CENTER

06/18/2013

2 Combined Cycle 
Combustion Turbines‐
Siemens, without duct 
burners

515600
MMSCF/rolling 12‐
months

oxidation catalyst 3.9 LB/H BACT‐PSD

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/10/2016

Combined Cycle 
Combustion Turbine with 
Duct Burner firing natural 
gas

0
Oxidation Catalyst and good combustion 
practices

2 PPMVD LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/10/2016
Auxiliary Boiler firing 
natural gas

687 MMCFT/YR
Use of good combustion practices and use of 
natural gas a clean burning fuel

0.32 LB/H LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

Combined Cycle 
Combustion Turbine ‐
Siemens turbine without 
Duct Burner

33691 MMCF/YR
Good Combustion Practices and use of 
Natural gas as a clean burning fuel

1 PPMVD@ 15%O2 LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITH DUCT BURNER ‐ 
SIEMENS

33691 MMCF/YR
Oxidation catalyst and pollution prevention 
(use of natural gas a clean burning fuel)

2 PPMVD LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITH DUCT BURNER ‐ 
GENERAL ELECTRIC

33691 MMCF/YR
CO Oxidation Catalyst and good combustion 
practices and use natural gas only as a clean 
burning fuel

2 PPMVD@15%O2 LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/07/2014

COMBINED CYCLE 
COMBUSTION TURBINE 
WITHOUT DUCT BURNER ‐
GENERAL ELECTRIC

33691 MMCF/YR
Oxidation Catalyst and use of natural gas a 
clean burning fuel

1 PPMVD@15%O2 LAER

PSEG FOSSIL LLC SEWAREN 
GENERATING STATION

03/10/2016

Combined Cycle 
Combustion Turbine 
without Duct Burner 
Firing Natural Gas

28169501 MMBTU/YR
OXIDATION CATALYST AND GOOD 
COMBUSTION PRACTICES

1 PPMVD@15%O2 LAER

RENAISSANCE POWER LLC 11/01/2013

EU‐HEATERSC:  Natural 
gas‐fired fuel heater used 
for heating natural gas 
prior to combustion in 
the CTGs.  Misc. boilers, 
furnaces, and heaters

20 MMBTU/H Good combustion practices 0.05 LB/MMBTU BACT‐PSD

RENAISSANCE POWER LLC 11/01/2013
FG‐AUXBOILER1‐2; Two 
(2) natural gas‐fired 
auxiliary boilers.

40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT‐PSD



Table C‐5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

SALEM HARBOR STATION 
REDEVELOPMENT

01/30/2014 Auxiliary Boiler 80 MMBTU/H oxidation catalyst 11.8 PPMVD@3% O2
OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES

04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.006 LB/MMBTU
OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES

04/01/2013
AUXILIARY BOILER 
(REPOWER)

106000 MMBTU 0.005 LB/MMBTU
OTHER CASE‐BY‐
CASE

SUNBURY GENERATION 
LP/SUNBURY SES

04/01/2013
Combined Cycle 
Combustion Turbine AND 
DUCT BURNER (3)

2538000 MMBTU/H Oxidation Catalyst 1 PPM
OTHER CASE‐BY‐
CASE

TROUTDALE ENERGY CENTER, 
LLC

03/05/2014 Auxiliary boiler 39.8 MMBTU/H Utilize Low‐NOx burners and FGR. 0.005 LB/MMBTU BACT‐PSD

WEST DEPTFORD ENERGY 
STATION

07/18/2014
Combined Cycle 
Combustion Turbine 
without Duct Burner

20282 MMCF/YR
Oxidation catalysts and use of Natural gas a 
clean burning fuel

0.7 PPMVD215%O2 LAER

WEST DEPTFORD ENERGY 
STATION

07/18/2014
Combined Cycle 
Combustion Turbine with 
Duct Burner

20282 MMCF/YR
Oxidation catalyst and use of natural gas a 
clean burning fuel

1 PPMVD@15%O2 LAER

WOODBRIDGE ENERGY CENTER 07/25/2012
Commercial/Institutional 
size boilers less than 100 
MMBtu/hr

2000 hours/year Use of Natural Gas 0.14 LB/H LAER

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle 
Combustion Turbine with 
Duct Burner

40297.6 mmcubic ft/year
oxidation Catalyst and Good Combustion 
Practices and use of Clean fuel (Natural gas)

2 PPMVD LAER

WOODBRIDGE ENERGY CENTER 07/25/2012
Combined Cycle 
Combustion Turbine w/o 
duct burner

40297.6 mmcubic ft/year
Oxidation catalyst and good combustion 
practices, use of natural gas a clean burning 
fuel

2.9 LB/H LAER



Table C‐6. Search Results for Ammonia Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr)

FACILITY NAME
PERMIT ISSUANCE 

DATE
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION

EMISSION 

LIMIT 1

EMISSION LIMIT 1 

UNIT

CASE‐BY‐CASE 

BASIS

DUKE ENERGY HANGING ROCK 
ENERGY

12/18/2012
Turbines (4) (model GE 
7FA) Duct Burners Off

172 MW 28 LB/H N/A

DUKE ENERGY HANGING ROCK 
ENERGY

12/18/2012
Turbines (4) (model GE 
7FA) Duct Burners On

172 MW 31.7 LB/H N/A

KLEEN ENERGY SYSTEMS, LLC 02/25/2008

SIEMENS SGT6‐5000F 
COMBUSTION TURBINE 
#1 AND #2  (NATURAL 
GAS FIRED) WITH 445 
MMBTU/HR NATURAL 
GAS DUCT BURNER

2.1 MMCF/H
AMMONIA SLIP EMISSIONS AS A RESULT OF 
INSTALLATION OF SCR FOR NOX CONTROL

2 PPM @ 15 % O2 BACT‐PSD

MEDICAL AREA TOTAL ENERGY 
PLANT

07/01/2016
Combustion Turbine with 
Duct Burner

203.4 MMBTU/H 2 PPMVD@15% O2
OTHER CASE‐BY‐
CASE

MIDDLESEX ENERGY CENTER, 
LLC

07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas with 
Duct Burner

4000 h/yr
USE OF NATURAL GAS A CLEAN BURNING 
FUEL

27.4 LB/H
OTHER CASE‐BY‐
CASE

MIDDLESEX ENERGY CENTER, 
LLC

07/19/2016

Combined Cycle 
Combustion Turbine 
firing Natural Gas without 
Duct Burner

8040 H/YR
USE OF NATURAL GAS A CLEAN BURNING 
FUEL

5 PPMVD@15%O2 BACT‐PSD

SUNBURY GENERATION 
LP/SUNBURY SES

04/01/2013
Combined Cycle 
Combustion Turbine AND 
DUCT BURNER (3)

2538000 MMBTU/H 5 PPMVD
OTHER CASE‐BY‐
CASE

Burners
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Via	email:		nmeli@utah.gov	
	
May	29,	2015	
	
Mr.	Nando	Meli	
Environmental	Engineer	
Utah	Department	of	Air	Quality	
Division	of	Air	Quality	
P.O.	Box	144820	
Salt	Lake	City,	Utah	84114‐482	
	
	
RE:	 Supplemental	Responses	–	BACT	for	Oxidation	Ovens	of	Proposed	New	Carbon	Fiberlines	15	and	16	
	 Modification	of	AO	DAQE‐AN113860023‐15	to	Add	Carbon	Fiber	Lines	15	and	16	
	 UDAQ	Project	No.	N113860024	
	 Hexcel	Corporation’s	West	Valley	City	Plant	
	
Dear	Mr.	Meli:	
	
Per	your	email	request	on	May	8,	2015	and	subsequent	discussions	on	May	12,	2015,	Hexcel	would	like	to	submit	this	
supplemental	response	providing	justification	for	Best	Available	Control	Technology	(BACT)	for	the	oxidation	ovens.		
On	January	20,	2015,	Hexcel	submitted	a	Notice	of	Intent	(NOI)	to	the	Utah	Department	of	Air	Quality	(UDAQ)	to	
construct	and	operate	two	new	carbon	fiber	lines	(Fiber	Lines	#15	and	#16).		As	a	part	of	the	NOI	review	process,	on	
May	12,	2015,	UDAQ	requested	that	Hexcel	provide	justification	why	9	ppm	of	the	oxides	of	nitrogen	(NOX)	emission	
level	is	not	the	BACT	for	the	oxidation	ovens.		This	letter	provides	supplemental	information	on	the	January	2015	
submitted	BACT	(i.e.,	Low	NOx	Burners	[LNB])	determination	for	the	oxidation	ovens	as	well	as	justification	for	
economical	infeasibility	for	installing	ultra‐low	NOx	burners	(ULNB),	which	may	reduce	NOx	emissions	to	9	ppm	level.			

BACKGROUND 

The	first	step	in	carbon	fiber	manufacturing	is	stabilization	with	oxidation	ovens	fired	by	natural	gas.		Natural	gas	
combustion	emissions	from	the	oxidation	ovens	are	routed	to	separate	stacks	designed	to	capture	and	vent	the	
combustion	emissions	while	process	emissions	from	the	stabilization	process	itself	are	routed	to	Regenerative	
Thermal	Oxidizer	(RTO)/baghouse	control	system.		In	the	January	2015	NOI,	Hexcel	proposed	to	install	four	(4)	low	
temperature	oxidation	ovens	per	fiberline,	each	with	two	(2)	heated	zones	per	oven	for	a	total	of	eight	(8)	zones	at	a	
rated	capacity	of	1.35	MMBtu/hr.		In	Table	G‐1	of	the	January	2015	NOI,	Hexcel	proposed	the	following	BACT	for	the	
oxidation	ovens.	

Table	G‐1	of	January	2015	NOI	Application:		Summary	of	Selected	BACT	for	Ox‐Ovens	

Process	 Pollutants	 Proposed	BACT	

Oxidizer	Ovens	(4	ovens	for	Fiberline	15,	4	ovens	for	Fiberline	16);	
Two	Stacks	Per	Oven	(Stack	Ids	15‐01A	–	15‐04B	for	Line	15	and	16‐01A	–	16‐04B	for	Line	16)	

Combustion	Emissions	Only	

Eight	(8)	‐	1.35	MMBtu/hr	Oxidation	
Ovens	

NOX,	 Low	NOX	Burners	
VOC,	PM10,	PM2.5,SO2	 Burning	of	Natural	Gas	Only	

CO	 Good	Combustion	Practices	
Burning	of	Natural	Gas	Only	
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As	shown	above,	Hexcel	proposed	to	minimize	NOX	emissions	by	installing	LNB	and	emissions	from	the	oxidation	
ovens	were	calculated	and	approved	by	UDAQ	using	a	LNB	controlled	emission	factor	of	50	lb	NOx/MMscf1.		
Implementation	of	LNB	technology	has	been	shown	to	reduce	NOX	emissions	by	50%	compared	with	standard	
burners2.			
	
UDAQ	has	already	reviewed	and	approved	all	the	emission	calculations,	air	quality	impact	analyses,	and	offset	
requirements.3		NOx	emissions	from	the	oxidation	ovens	were	calculated	using	a	LNB	controlled	emission	factor	(as	
previously	stated).		Air	quality	impacts	and	offset	requirements	have	been	determined	using	LNB.			
	
Page	G‐6	of	the	January	2015	NOI	application	provided	justification	for	the	BACT:	
	
“Since	there	is	no	precedent	established	for	incorporating	further	add‐on	controls	on	these	combustion	units	and	
proposed	emissions	and	heat	ratings	are	very	low,	a	full	five	step	–	top	down	BACT	evaluation	is	not	conducted	for	the	
combustion	ovens.		Firing	of	natural	gas	only	and	installation	of	low	NOX	burners	in	the	ovens	is	determined	to	be	BACT	
for	the	oxidizer	ovens.“	
	
Page	G‐5	of	the	January	2015	NOI	application	also	listed	following	justification.		However,	this	variation	of	LNB,	which	
is	commonly	known	as	ULNB,	was	not	selected	as	a	BACT	for	the	oxidation	ovens.	
	
“A	LNB	provides	a	stable	flame	that	has	several	different	zones.		There	are	many	variations	on	the	LNB	theme	of	reducing	
NOX	that	can	produce	more	than	80%	Destruction	Removal	Efficiency	(DRE).		Emission	rates	of	NOX	have	been	shown	to	
be	met	as	low	as	9	ppmv.		This	can	be	one	of	the	least	expensive	pollution	prevention	technologies	that	results	in	a	high	
DRE.4”	
	
Above	justification	may	have	caused	some	confusion	whether	the	selected	LNB	can	meet	the	9	ppm	level	or	not.		As	a	
part	of	the	NOI	review	process,	on	May	12,	2015,	UDAQ	requested	Hexcel	to	provide	justification	why	9	ppm	of	NOx	
emission	level	is	not	the	BACT	for	the	oxidation	ovens.		This	letter	provides	supplemental	information	on	selected	
BACT	(i.e.,	LNB)	for	the	oxidation	ovens	as	well	as	justification	for	economical	infeasibility	for	installing	ULNB,	which	
may	reduce	NOx	emissions	to	9	ppm	level.			
	
An	ULNB	incorporates	an	LNB	with	an	additional	system	such	as	flue	gas	recirculation	to	further	reduce	NOX.		ULNBs	
provide	a	stable	flame	that	has	several	different	zones.		Remainder	of	this	letter	discusses	why	ULNB	is	not	a	feasible	
option	for	the	oxidation	ovens.			

BACT FOR THE OXIDATION OVENS 

In	order	to	evaluate	whether	it	is	feasible	to	install	ULNB	to	achieve	a	9	ppm	emission	level,	Hexcel	performed	a	
detailed	economic	feasibility	analysis.		This	analysis	was	performed	using	the	United	States	Environmental	Protection	
Agency	(U.S.	EPA)	memorandum	dated	December	1,	1987	for	a	“top‐down”	BACT	analysis.5		Attachment	A	provides	a	
detailed	analysis	of	the	feasibility	of	installing	ULNB	on	the	oxidation	ovens	of	the	proposed	carbon	fiberlines	15	and	
16.		A	summary	of	the	analysis	is	provided	below	in	Table	1.	

																																																																		
1	U.S.	EPA	AP‐42	Tables	1.4‐1	and	1.4‐2.	
2	AP‐42	Table	1.4‐1	–	Emission	Factors	for	Nitrogen	Oxides	(NOX)	and	Carbon	Monoxide	(CO)	from	Natural	Gas	Combustion.		Comparison	of	

uncontrolled	emissions	from	a	small	boiler	(100	lb/106	scf)	to	controlled	Low‐NOX	burner	emissions	from	a	small	boiler	(50	lb/106	scf).	[1‐50/100	

=	50%]	
3	May	2015	‐	draft	Source	Plant	Review	for	the	proposed	fiberlines.			
4	OAQPS,	Technical	Bulletin,	Nitrogen	Oxides	(NOx)	Why	and	How	are	They	Controlled,	EPA/456/F‐99‐006R	
(http://www.epa.gov/ttn/catc/dir1/fnoxdoc.pdf);	November	1999	

5	U.S.	EPA,	Office	of	Air	and	Radiation.		Memorandum	from	J.C.	Potter	to	the	Regional	Administrators.		Washington,	D.C.		December	1,	1987.	
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Table	1.		ULNB	Cost	Analysis	Summary	for	NOX	Control	for	All	Oxidation	Ovens	of	Fiberlines	15	and	16	

Capital	Cost
Total	Capital	Investment	 $1,407,000	

Annual	Cost	

Total	Direct	Annual	Cost	 $46,710	

Total	Indirect	Annual	Cost	 $214,309	

Total	Cost	ULNB	

Total	Annual	Cost	 $261,019	

Total	Tons	Pollutants	Removed	 5.45	

Total	Cost/Ton	Pollutants	Removed	 $47,890	

	
Based	on	the	economic	impacts,	the	cost	effectiveness	of	ULNB	is	estimated	to	be	approximately	$47,890	per	ton	of	
NOx	removed.		The	costs	associated	with	ULNB	are	excessive,	and	will	result	in	an	undue	economic	burden	to	Hexcel.		
Therefore,	ULNB	is	not	considered	as	the	top	BACT	option	for	the	oxidation	ovens	for	the	proposed	carbon	fiberlines	
15	and	16.		Therefore,	LNB	remains	as	the	selected	BACT	for	the	oxidation	ovens	and	there	are	no	changes	to	
the	January	2015	submitted	BACT	determination	for	the	oxidation	ovens.	
	
Please	note	that	2.73	tons	of	NOx	removed	per	line	(or	5.45	tons	total	for	both	lines)	is	based	on	the	final	approved	
NOx	emission	rates	for	the	oxidation	ovens.		The	NOI	contained	a	total	of	2	tons	of	NOx	from	the	oxidation	ovens	per	
fiberline	controlled	by	LNB,	which	was	calculated	using	estimated	natural	gas	throughput	of	80.15	MMscf	for	the	
oxidation	ovens	for	each	fiberline	and	an	emission	factor	of	50	lb	NOX/MMscf	for	small	(<	100	MMBtu)	boilers	with	
LNB.		This	emission	factor	was	based	on	U.S.	EPA	AP‐42	Table	1.4‐1.		Uncontrolled	NOx	emissions	of	4.01	tpy	for	the	
oxidation	ovens	at	each	line	can	be	calculated	using	an	emission	factor	of	100	lb	NOx/MMscf	(US	EPA	AP‐42	Table	1.4‐
1.		Similarly,	ULNB	controlled	emission	rates	of	1.28	tpy	can	be	calculated	using	32	lb	NOx/MMscf	emission	factor	or	a	
total	of	2.73	tons	NOx	removed	by	ULNB	per	line	(4.01	–	(32*80.15)/2000)	=	2.73	tons	per	line	or	5.45	tons	for	both	
lines).6			
	
Please	note	that	Hexcel	provided	a	similar	methodology	for	economic	infeasibility	of	installing	LNB	or	ULNB	on	all	the	
existing	older	carbon	fiberlines	as	a	part	of	PM2.5	State	Implementation	Plan	(SIP)	development.		NOx	combustion	
emissions	from	the	oxidation	ovens	of	the	newer	carbon	fiberlines	13	and	14	and	proposed	carbon	fiberlines	15	and	
16	are	controlled	by	LNB	not	ULNB.		ULNB	has	been	determined	to	be	an	economically	infeasible	control	options	for	
all	the	fiberlines.		Approval	order	for	recently	constructed	carbon	fiberlines	13	and	14	also	provided	similar	
justification	and	used	LNB	controlled	emission	rates	for	the	oxidation	ovens.		As	well	as	to	best	of	our	knowledge,	
there	is	no	vendor	who	would	provide	us	guarantee	at	9	ppm	emission	level	from	the	oxidation	ovens.			
	
The	January	2015	air	quality	impact	analysis	of	NOx	for	the	carbon	fiberlines	15	and	16	is	based	on	LNB	controlled	
oxidation	ovens	at	50	lb	of	NOx/MMscf	emission	factor,	which	is	not	at	a	9	ppm	emission	level	or	with	ULNB	control.		
In	order	to	demonstrate	compliance	with	the	applicable	1‐hour	NO2	National	Ambient	Air	Quality	Standards	(NAAQS),	
Hexcel	will	spend	more	than	$1	MM	to	increase	the	heights	of	various	carbon	fiberline	legacy	stacks	based	on	the	50	lb	
NOx/MMscf	emission	factor.		If	these	ovens	were	to	provide	9	ppm	emission	level,	Hexcel	would	have	used	32	lb	of	
NOx/MMscf	emission	factor	and	thus	would	have	avoided	this	additional	expenditure	of	raising	stack	heights.		
Additionally,	if	Hexcel	were	to	have	used	a	ULNB	controlled	emission	rate	in	the	NOI	application,	it	would	have	
reduced	the	offset	obligations,	and	corresponding	expense,	for	the	proposed	project.			

 

																																																																		
6	Hexcel’s	SIP	Responses	to	UDAQ	on	August	7,	2013.			
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CONCLUSIONS 

1. Approved	NOx	emission	rates	for	the	oxidation	ovens	of	the	proposed	carbon	fiberlines	15	and	16	are	based	
on	an	emission	factor	of	50	lb	of	NOx/MMscf,	which	is	a	controlled	emission	factor	with	LNB	not	ULNB.	

2. The	January	2015	submitted	and	approved	NOx	emission	calculations,	air	quality	modeling	analysis	for	1‐
hour	NAAQS	compliance,	and	offset	requirements	are	all	based	on	LNB	controlled	emission	rates	not	ULNB	or	
9	ppm	level	emission	rate.			

3. As	discussed	in	this	supplemental	response	letter,	ULNB	is	an	economically	infeasible	control	option	for	the	
oxidation	ovens	and	this	determination	is	also	consistent	with	all	the	previous	SIP	submittals	and	approvals	
by	UDAQ.		To	best	of	our	knowledge,	there	is	no	control	technology	vendor	who	could	provide	us	a	guarantee	
of	9	ppm	emission	level	from	the	oxidation	ovens.			

4. As	discussed	in	the	NOI	and	supplemental	responses,	LNB	continues	to	represent	the	BACT	for	oxidation	
ovens.	

5. Therefore,	there	are	no	changes	to	the	January	2015	BACT	determination	for	the	oxidation	ovens.		Previously	
submitted	BACT	determination	for	the	oxidation	ovens	is	still	representative	of	the	top	BACT	option	for	the	
oxidation	ovens.			

	
If	you	have	any	questions	or	comments	about	the	information	presented	in	this	letter,	please	do	not	hesitate	to	call	me	
at	(801)	508‐8583	or	Vineet	Masuraha	of	Trinity	Consultants	at	(949)	567‐9880.		
	
Sincerely,	
	
	
	
	
Bryan	Wheeler	
Environmental	Engineer	
Hexcel	Corporation	
	
Cc:	Vineet	Masuraha,	Trinity	Consultants,	Inc.	
	



	

	

Attachment A.  Economic Infeasibility Justification for ULNB for Oxidation 
Ovens 



Table A.1. 2015 Vendor Estimated Ultra Low NOx Burner Costs Table A.2. Hexcel Burner Count

Capacity

Basic Equipment Cost a
Total Installed 

Cost a
$/MMBtu Hexcel Line No.

Equipment 
<=750,000 

BTU/hr

Equipment > 
0.75 

MMBtu/hr and 
<=2.7 

MMBtu/hr

Equipment > 
2.7 MMBTU 

and <=13 
MMBtu/hr

750,000 BTU/hr $18,375 $52,500 $70,000 15 0 8 0
2.7 MMBtu/hr $26,250 $78,750 $29,167 16 0 8 0
13 MMBtu/hr $73,500 $210,000 $16,154

a The basic equipment and installed cost of a Low NOx Burner from Western Combustion Engineering on 11/28/11.  Costs have been adjusted for 2015 using CPI of 1.05
   http://www.bls.gov/data/inflation_calculator.htm

Table A.3. Annualized Ultra Low-NOX Burner Cost Per Proposed New Carbon Fiberlineb

Hexcel Line No.
Parameter Equationb Total Value 15 16

Direct Costs
Purchased equipment costs

Total Purchased Equipment Cost (Burners) PEC c $420,000 $210,000 $210,000

Installation Costs
             Total Direct Installation Cost DIC c $840,000 $420,000 $420,000
  Total Direct Costs (TDC) PEC + DIC $1,260,000 $630,000 $630,000

Indirect Installation Costs
Engineering 0.10 PEC $42,000 $21,000 $21,000
Construction & field expenses 0.10 PEC $42,000 $21,000 $21,000
Contractor fees 0.10 PEC $42,000 $21,000 $21,000
Start-up 0.01 PEC $4,200 $2,100 $2,100
Performance test 0.01 PEC $4,200 $2,100 $2,100
Contingencies 0.03 PEC $12,600 $6,300 $6,300

Total Indirect Costs, IC 0.35 PEC $147,000 $73,500 $73,500

TOTAL CAPITAL INVESTMENT (2015$) (DC + IC) $1,407,000 $703,500 $703,500

Annual Cost Summary
Total Direct Annual Cost
          Operation/Maintenance Cost d DAC $46,710 $23,355 $23,355

Indirect Annual Costs
Labor Ratio e 0.1163 0.1163

Overhead 60% of sum of operating and 
maintenance labor $3,259 $1,629 $1,629

Administrative charges 2% of TCI $28,140 $14,070 $14,070
Property tax 1% of TCI $14,070 $7,035 $7,035
Insurance 1% of TCI $14,070 $7,035 $7,035
Capital recovery factor 15 Years, 7% Interest 0.11 0.11
Capital Recovery f CRF*TCI $154,770 $77,385 $77,385

Total Indirect Annual Costs Total $214,309 $107,154 $107,154

TOTAL ANNUAL COST $261,019 $130,509 $130,509
Pollutant Removed 5.45 2.73 2.73
Cost per ton of NOX Removed $47,890 $47,890 $47,890

Notes:

Maximum estimated 1993 Capital Cost ($/MMBtu) $8,300
Maximum estimated 1993 Operational Cost ($/MMBtu) $1,500

Estimated 2015 Operational Cost ($/MMBtu) $2,919.37 = $16,154/$8,300 * $1,500 (mid-range (for 13 MMBtu/hr burner) estimated 2015 $/MMBtu was used for the calculation).

Table A: Ultra Low NOX Burner Annualized Cost Estimate for NOX Control

b Unless otherwise noted, equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual, Sixth Edition. EPA/452/B-02-001, January 2002.
c  Email correspondence between Chris Paul (Western Combustion Engineering) and John Falcetti (Trinity) on November 28, 2011.
d  EPA Technical Bulletin, Nitrogen Oxides (NOx) Why and How They Are Controlled, EPA/456/F-99-006R (http://epa.gov/ttn/catc/dir1/fnoxdoc.pdf), November 1999.  Operational costs obtained from Table 14 - Costs of NOx Controls, multiplied by a 
ratio of 2011 capital costs to 1993 capital costs, to estimate 2011 operational costs.

e Ratio of operation and Maintenance labor costs to total operation and maintenance costs from a similar control device listed in OAQPS manua
f Office of Air Quality Planning and Standards (OAQPS), EPA Air Pollution Control Cost Manual, Sixth Edition, Sec 6, Chpt 2, Table 2.9, EPA 452-B-02-001 (http://www.epa.gov/ttn/catc/products.html#cccinfo), Mussatti and Hemmer, July 2002. 

Hexcel Corporation Trinity Consultants
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General Provisions 

I.1  AO modifications must be reviewed and approved. 

I.2  All required records must be made available and kept for five (5) years. 

I.3  At all times, including periods of startup, shutdown, and malfunction, owners and operators 

shall, to the extent practicable, maintain and operate any equipment approved under this AO 

including associated air pollution control equipment in a manner consistent with good air 

pollution control practice for minimizing emissions. Determination of whether acceptable 

operating and maintenance procedures are being used will be based on information which may 

include, but is not limited to, monitoring results, opacity observations, review of operating and 

maintenance procedures, and inspection of the source.  All maintenance performed on 

equipment authorized by this AO shall be recorded. 

I.4   All definition, terms, abbreviations and references conform to those in UAC R307 and 40 

CFR. 

I.5  Limits contained within the AO may not be exceeded without prior approval. 

I.6  Requirements of UAC R307‐107. General Requirements: Breakdowns must be met. 

I.7  Requirements of UAC R307‐150 Series. Emission Inventories must be met. 

Special Provisions 

II.A Approved installations consist of the equipment listed in Section II.A.   

II.B Requirements and Limitations 

II.B.1  Source Wide 

II.B.1.a  This is a notification requirement associated with the installation of a new 15.9 

MMBTU/hr incinerator in Building 2478. 

II.B.1.b  This is a notification requirements associated with the installations of Fiber Lines #15 in 

Building 2489 and #16 in Building 2490. 

II.B.1.c  Visible emissions from all emission points shall not exceed a 10% opacity limit.  Opacity 

observations of emissions from stationary source shall be conducted according to 40 CFR 60, 

Appendix A, Method 9. 

II.B.1.d  The following limits shall not be exceeded: 

1. 1,525,480 decatherms of natural gas consumed per rolling 12‐month period. 

2. 16,760,000 pounds of carbon fibers produced from the fiber lines per rolling 12‐month 

period. 

3. The total use rate for maintenance and testing per emergency generator engine shall 

not exceed 65 hours per rolling 12‐month period. 
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II.B.1.d.1  Compliance with each limitation shall be determined on a rolling 12‐month total.  

No later than 20 days after the end of each month, a new 12‐month total shall be calculated 

using data from the previous 12 months.  Records of consumption, production, and generator 

engine hours shall be kept on a monthly basis, for all periods when the plant is in operation.  

Records of consumption, production and generator engine hours including rolling 12‐month 

totals shall be made available upon request.  Natural gas consumption shall be determined by 

examination of the natural gas billing records for the plant. Graphite production shall be 

determined by examination of plant production records.  Emergency generator engine hours of 

operation shall be determined by examination of maintenance records, which shall be kept on 

site. 

II.B.1.e  Diesel‐fueled power generator engines shall be used for electricity producing operation 

only during the periods when electric power from the public utilities is interrupted, for regular 

maintenance of the generators, or during periodic maintenance of the company owned 

electrical substation. 

II.B.1.f  The residence time within the various furnaces or fume incinerators shall be 

demonstrated using the following equation: 

R = Vol/Q 

Where, 

R = residence time in seconds, 

Vol = inside volume of the incinerator (ft3) 

Q = maximum exhaust gas flow rate (ft/s) 

II.B.1.g  Fume incinerator temperatures shall be monitored with temperature sensing 

equipment that is capable of continuous measurement and readout of the combustion 

temperature. The readout shall be located such that an inspector/operator can at any time 

safely read the output. The measurement shall be accurate within ± 25°F at operating 

temperature. The measurement need not be continuously recorded. All instruments shall 

be calibrated against a primary standard at least once every 180 days. The calibration 

procedure shall be in accordance with 40 CFR 60, Appendix A. Method 2, paragraph 6.3 and 

10.31, or use a type “K” thermocouple. 

II.B.1.h Unless otherwise indicated, all carbon fiber production thermal‐oxidation fume 

incinerators shall be operated at the following parameters: 

A.   At a minimum temperature of 1,400 °F 

B.   At a minimum residence time of 0.5 seconds 

II.B.1.h Unless otherwise indicated, all solvent‐coating fume incinerators shall be operated at 

the following parameters: 

A.   At a minimum temperature of 1,400 °F 

B.   At a minimum residence time of 0.5 seconds 
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II.B.1.j  All high‐temperature carbon fiber furnaces shall utilize a dedicated burner box at each 

furnace entrance. Each burner box shall be equipped with pilot lights to ensure that combustion 

occurs. 

II.B.1.k  Except for in Graphite Fiber Lines 13, 14, 15, and 16, emissions from all low‐temperature 

carbonization furnaces shall be routed to, and combusted within a dedicated fume incinerator in 

each case before being discharged to the atmosphere. 

II.B.1.l  Emissions from all solvent coating towers shall be routed to, and combusted within a 

thermal oxidization fume incinerator in each case before being discharged to the atmosphere. 

II.B.1.m HAP emissions from all solvated‐resin mixing vessels vapor collection systems, and 

portable container cleaning vapor collection systems shall be routed to, and combusted within a 

thermal‐oxidization fume incinerator, dual chambered regenerative thermal oxidizer, or flare 

device in each case before being discharged to the atmosphere.  

II.B.1.n  The fume incinerator exhaust stacks need not be constructed to accommodate 

gravimetric stack testing. However, if the Director determines a stack test is necessary, 

whatever modifications needed to meet 40 CFR 60, Appendix A, Method I, and to provide OSHA 

approvable access to the test location shall be retrofitted to the emission point.  

II.B.1.o  All effluent stack/vents for process emissions from carbon fiber production shall have 

wire mesh filters to control broken carbon filaments, except those stacks vented to the fume 

incinerators, high‐temperature furnace outlet stacks, end chamber stacks on the oxidation 

ovens and surface treatment stacks.  

II.B.1.p  Hexcel shall comply with all applicable requirements of UAC R307‐309 for PM10 

nonattainment areas (Salt Lake County) for Fugitive Emission and Fugitive Dust sources. To be in 

compliance, Hexcel must operate in accordance with the most current version ofR307‐ 309.  

II.B.1.q The in‐plant access roads and parking lots shall be paved, except for power supply right‐

of way access roads, and shall be periodically swept or sprayed clean as dry conditions warrant 

or as determined necessary by the Director. Records of cleaning paved roads shall be made 

available to the Director or the Director's representative upon request.  

II.B.1.r  The owner/operator shall use only natural gas as primary fuel for all fuel burning HVAC 

units, burner boxes, solvent coating ‐ drying towers, miscellaneous ovens, and boilers. Process 

off gas may be used to supplement the operation of any of these devices in which such fuel 

would be compatible. This condition does not apply to steam, or electrically powered units.  

ll.B.1.s  The owner/operator shall use vapor recovery system off‐gas as primary fuel, and natural 

gas as supplemental fuel for all thermal oxidation fume incinerators attached to the solvent 

coating ‐ drying towers.  

ll.B.1.t  The sulfur content of any fuel oil or diesel burned shall not exceed: 

0.0015 percent by weight for diesel fuels consumed in any equipment. 
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The sulfur content shall be determined by ASTM Method D‐4294‐89 or approved equivalent. 

Certification of diesel fuels shall be determined either by Hexcel's own testing or test reports 

from the fuel marketer. 

II.B.1.u  Hexcel shall comply with all applicable requirements of UAC R307‐325, and R307‐335 for 

VOC sources located in Davis and Salt Lake Counties, and ozone and PM2.5 nonattainment areas, 

or any of the applicable requirements of 40 CFR 63.8055 whichever is most stringent. To be in 

compliance, this facility must operate in accordance with the most current version of UAC R307‐

325 and R307‐335 or the applicable section(s), if renumbered.  

ll.B.1.v  The emissions from all plant‐wide operations shall not exceed: 

162.67 tons per rolling 12‐month period for VOCs 

102.42 tons per rolling 12‐month period for Hydrogen Cyanide 

486.12 tons per rolling 12‐month period for Methylene Chloride 

13.78 tons per rolling 12‐month period for the combined Xylene, Toluene, and 

Dimethylformamide. 

II.B.1.v.1  Compliance with each limitation shall be determined on a rolling 12‐month total. No 

later than 20 days after the end of each month, a new 12‐month total shall be calculated using 

data from the previous 12 months. [R307‐401‐8] 

II.B.1.v.2  The VOC or HAP emissions shall be determined by maintaining a record of VOC or 

HAP emitting materials used each month. The record shall include the following data for each 

material used: 

A. Name of the VOC, or HAPs emitting material, such as: paint, adhesive, solvent, thinner, 

reducers, chemical compounds, toxics, isocyanates, etc. 

B. Density of each material used (pounds per gallon) 

C. Percent by weight of all VOC, or HAP in each material used 

D. Gallons of each VOC, or HAP emitting material used 

E. The amount of VOC, or HAP emitted monthly by each material used shall be calculated by 

the following procedure: 

 

VOC =% VOC by Weight 1100 x [Density ( lb I gal)] x Gal Consumed x 1 ton 12000 pounds 

HAP=% HAP by Weight 1100 x [Density ( lb I gal )] x Gal Consumed x 1 ton 12000 pounds 

F. The amount of VOC, or HAP emitted monthly from all materials used. 

G. The amount of VOCs, or HAPs reclaimed for the month shall be similarly quantified and 

subtracted from the quantities calculated above to provide the monthly total VOC, or HAP 

emissions. 

H. VOC emissions from the fuel burning devices (products of incomplete combustion 

generated by the boilers, curing ovens, generators, and etc.) are included in the above total. 

 

II.B.2  Building 2478 (Solvent Coating and Resin Preparation and Handling) 
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II.B.2.a  The approved installations/processes for the resin preparation and handling shall 

consist of the following: 

Cleaning of the resin mixers shall be done using Butyrolactone (BLO), or M‐Pyrol (NMP) aqueous 

based solvent, Dimethylformamide (DMF), Methyl Ethyl Ketone, or Acetone. Waste 

contaminated wiping materials shall be placed in a covered container and disposed in a manner 

that prevents volatilized solvent from being emitted into the atmosphere. Portable containers 

shall be cleaned using the solvent‐jet cleaning device, or by hand. The solvent‐jet cleaning 

device will be attached to the vapor collection system when using a HAP solvent for cleaning. 

II.B.2.b  Water based epoxy resin coating may be used on fiber lines in addition to the solvent 

based coating used on tower solvent coating (listed for informational purposes only).  

II.B.2.c  The combined burner natural gas input of the Tower 3 RTO system shall be limited to 

10.0 MMBtu/hr or less. Natural gas consumption shall be monitored with metering equipment 

that is capable of continuous measurement and readout of the natural gas consumption of the 

RTO system. The readouts shall be located such that an inspector/operator can at any time 

safely read the output. The measurements shall be accurate within ± 5 % of full scale (0 to 10% 

scale) at operating conditions. The measurements shall be recorded every hour. All instruments 

shall be calibrated as per manufacturer's standard at least once every 180 days. 

Compliance with the natural gas limitation shall be determined on a calendar day averaging 

period. A calendar day is from midnight to midnight. Natural gas consumption shall be 

determined by examination of the natural gas meter records for Tower 3. Records of 

consumption shall be kept on a monthly basis, for all periods when the incinerator is in 

operation.  

Il.B.3  Building 2479 (Carbon Fiber Lines 6 & 7) 

II.B.3.a  The following operating parameters for the incinerator shall be maintained within the 

indicated ranges: 

1. The incinerator shall be operated with a minimum residence time of 1.0 second at the maximum 

temperature and flow rate. 

2. Temperature‐ 1,400°F minimum to 1,700°F maximum 

3. Percent excess 02 ‐ 6% minimum on Fiberline 7 

II.B.3.b  Each tank, except the sizing‐mixing tank, shall have submerged fill to prevent volatilization 

during filling of the tank. Each of these tanks shall contain sizing, or pre‐discharge water (prior to 

filling with the intended material).  

II.B.3.c  The finishing area shall have a steam heated drum for aqueous based sizing drying and the 

water based wash baths: 

1. Ammonium bicarbonate wash bath 

2. Water wash baths 

3. Sizing application bath 
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II.B.3.d  The Fiber Line #7 fume incinerator exhaust stack shall be monitored with oxygen content 

sensing equipment that is capable of continuous measurement and readout of the oxygen content 

within the stack. The readout shall be located such that an inspector/operator can at any time safely 

read the output. The measurement shall be accurate within ± 5% of full scale (0 to 10% scale) at 

operating conditions. The measurement need not be continuously recorded. All instruments shall be 

calibrated as per manufacturer's standard at least once every 180 days. 

II.B.3.e  The sizing process on lines #6 and #7 shall use only aqueous base sizing solution.  

II.B.4  Building 2480 (Carbon Fiber Line 8) & Building 2481 (Carbon Fiber Line 10) 

II.B.4.a  These fume incinerators exhaust stacks shall be monitored with oxygen content sensing 

equipment that is capable of continuous measurement and readout of the oxygen content within the 

stack. The readouts shall be located such that an inspector/operator can at any time safely read the 

output. The measurements shall be accurate within± 5 % of full scale (0 to 10% scale) at operating 

conditions. The measurements need not be continuously recorded. All instruments shall be 

calibrated as per manufacturer's standard at least once every 180 days. 

II.B.4.b  The following operating parameters for the incinerators shall be maintained within the 

indicated ranges: 

1. The incinerators shall be operated with a minimum residence time of 1.0 second at the 

maximum temperature and flow  rate. 

2. Temperature‐ 1,400°F minimum to 1,700°F  maximum 

3. Percent excess 02 ‐ 6 % minimum 

II.B.5  Building 2482 (Carbon Fiber Line 11) & 2483 (Carbon Fiber Line 12) 

II.B.5.a  These fume incinerators exhaust stacks shall be monitored with oxygen content sensing 

equipment that is capable of continuous measurement and readout of the oxygen content within the 

stack. The readouts shall be located such that an inspector/operator can at any time safely read the 

output. The measurements shall be accurate within ± 5 % of full scale (0 to 10% scale) at operating 

conditions. The measurements need not be continuously recorded. All instruments shall be 

calibrated as per manufacturer's standard at least once every 180 days 

II.B.5.b The following operating parameters for the incinerators shall be maintained within the 

indicated ranges: 

1. The incinerators shall be operated with a minimum residence time of 1.0 second at the 

maximum temperature and flow  rate. 

2. Temperature‐ 1,400°F minimum to 1,700°F  maximum 

3. Percent excess 02 ‐ 6 % minimum 

II.B.6  Building 2484 (Carbon Fiber Line 13) and Building 2485 (Carbon Fiber Line 14) 

II.B.6.a  The RTO exhaust stacks shall be monitored with oxygen content sensing equipment that is 

capable of continuous measurement and readout of the oxygen content within the stack. The 

readouts shall be located such that an inspector/operator can at any time safely read the output. The 
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measurements shall be accurate within ± 5 % of full scale (0 to 10% scale) at operating conditions. 

The measurements need not be continuously recorded. All instruments shall be calibrated as per 

manufacturer's standard at least once every 180 days. 

II.B.6.b  The baghouse pressure drop monitoring devices will be calibrated at a frequency in 

accordance with the manufacturer's specifications, other written procedures that provide an 

adequate assurance that the device is calibrated accurately, or at least annually, whichever is more 

frequent, and will be accurate to within one of the following: 

1. +/‐ 0.5 inches water gauge pressure (+/‐ 125 pascals); or 

2. +/‐ 0.5% of span 

II.B.7  Building 2489 (Carbon Fiber Line 15) and Building 2490 (Carbon Fiber Line 16) 

II.B.7.a  The RTO exhaust stacks shall be monitored with oxygen content sensing equipment that 

is capable of continuous measurement and readout of the oxygen content within the stack. The 

readouts shall be located such that an inspector/operator can at any time safely read the 

output. The measurements shall be accurate within ± 5 % of full scale (0 to 10% scale) at 

operating conditions. The measurements need not be continuously recorded. All instruments 

shall be calibrated as per manufacturer's standard at least once every 180 days. 

II.B.7.b  The baghouse pressure drop monitoring devices will be calibrated at a frequency in 

accordance with the manufacturer's specifications, other written procedures that provide an 

adequate assurance that the device is calibrated accurately, or at least annually, whichever is 

more frequent, and will be accurate to within one of the following: 

1. +/‐ 0.5 inches water gauge pressure (+/‐ 125 pascals); or 

2. +/‐ 0.5% of span 

II.B.8  Building 8162 (Research & Development Facility) 

II.B.8.a  This fume incinerator exhaust stacks shall be monitored with oxygen content sensing 

equipment that is capable of continuous measurement and readout of the oxygen content 

within the stack. The readouts shall be located such that an inspector/operator can at any time 

safely read the output. The measurements shall be accurate within ± 5 % of full scale (0 to I0% 

scale) at operating conditions. The measurements need not be continuously recorded. All 

instruments shall be calibrated as per manufacturer's standard at least once every 180 days. 

II.B.8.b  The following operating parameters for the incinerators shall be maintained within the 

indicated ranges: 

1. The incinerators shall be operated with a minimum residence time of 1.0 second at the 

maximum temperature and flow  rate. 

2. Temperature‐ 1,400°F minimum to 1,700°F  maximum 

3. Percent excess 02 ‐ 6 % minimum 
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II.B.8.c  The R&D facility shall be used only for new fiber products development, new 

manufacturing processes development, and specialty materials production. 

II.B.8.d  Any surface treatment or sizing performed on the fibers produced in the R&D facility 

shall be water based, except for the use of no more than 200 lb of VOC solvents per year. If the 

200 lb quantity should ever be exceeded, the emissions shall be directed to an approved 

emissions control device. 

Section III: APPLICABLE FEDERAL REQUIREMENTS 

In addition to the requirements of this AO, all applicable provisions of the following federal 

programs have been found to apply to this installation. This AO in no way releases the owner or 

operator from any liability for compliance with all other applicable federal, state, and local 

regulations including UAC R307. 

NSPS (Part 60), A: General Provisions 

NSPS (Part 60), 1111: Standards of Performance for Stationary Compression Ignition Internal 

Combustion Engines 

MACT (Part 63), A: General Provisions 

MACT (Part 63), SS: National Emission Standards for Closed Vent Systems, Control Devices, 

Recovery Devices and Routing to a Fuel Gas System or a Process 

MACT (Part 63), ZZZZ: NESHAPs for Stationary Reciprocating Internal Combustion Engines 

MACT (Part 63), HHHHH: NESHAPs: Miscellaneous Coating Manufacturing 

Title V (Part 70) Major Source 
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1950 West North Temple 
Salt Lake City, Utah 84116-4820 

Re: Serious Nonattainment Area SIP Control Strategy Requirements 

Dear Mr. Bird: 

UTAH DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

JUN 19 2018 

DIVISION OF AIR QUALITY 

Please find attached the PM2.s BACT/BACM Analysis, Revision 2 for Hexcel Corporations 
(Hexcel) carbon fiber and fabric pre-impregnation (pre-preg) manufacturing plant located in 
West Valley City, Utah. For this revision, Hexcel has included more detail in the description 
of the quantification of the emissions and controls. It also evaluates cost/benefit of 
implementing controls over time out to 2024. 

If you have any questions concerning this report or require additional information, please 
contact me at (801) 209-2427 or the address listed below. 

Sincerely, 

B~heeler 
Sr. Environmental Engineer 

Attachment 

Hexcel Corporation 

Hexcel I P.O. Box 18748 1 Salt Lake City, UT 84118-0748 USA 
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Executive Summary 

Hexcel owns and operates a carbon fiber and fabric pre-impregnation (pre-preg) manufacturing 

plant (Hexcel West Valley City Plant) located at 6800 West 5400 South, West Valley City, Salt 

Lake County, Utah. The Hexcel West Valley City Plant currently operates under UDAQ's 

Approval Order (AO) No. DAQE-AN113860031-18. As of the date of this report, Hexcel has 

contracts for sold carbon fiber product through 2021. 

Based on information confirmed in a meeting with Nando Meli and John Black of Utah 

Department of Environmental Quality - Division of Air Quality (UDAQ) on March 14, 2018, 

Hexcel respectfully submits an additional revision to the PM2.s Best Available Control Technology 

(BACT)/Best Available Control Measures (BACM) Analysis for all affected sources at the Hexcel 

West Valley City Plant to meet the following additional requirements: 

1. Incorporate additional control options that are currently being evaluated by Hexcel for: 

• PM control - Filter Boxes 

• NOx control - NOx water 

2. Re-evaluate cost/benefit of incorporating low NOx burners/ultra-low-NOx burners on 

the older lines. 

3. Review and incorporate any additional controls that have not been addressed in the 

previously submitted assessment. 

4. Look at cost/benefit of implementing controls over time. Specifically, determining the 

costs per year if considering the benefit over 10 years or out to 2024. Apply a $20,000 

cost/ton threshold to determine the economic feasibility for installation of technically 

feasible controls. 

5. Review the potential benefit of increased production with potential modifications. 

In addition, Hexcel received a letter from UDAQ on April 9, 2018 regarding the Serious PM2.s 

Nonattainment Area (NAA) State Implementation Plan (SIP) Control Strategy -Ammonia BACT 

Requirement. In this letter, UDAQ requests that all ammonia (NH3) emission sources at the site 

be listed and that a BACT assessment be completed for the NH3 sources. In the previously 

submitted version of the PM2.s BACT/BACM Analysis, a BACT analysis was conducted for NH3 

sources at the Hexcel facility. This analysis has been reviewed and updated according to the 

letter request for this revised submission. 

All assumptions and procedures followed in the previous PM2.s BACT/BACM Analysis submittal 

have been maintained for this submittal. The BACT analysis was completed consistent with the 

guidance provided by UDAQ to Hexcel, as well as available guidance from the U.S. 
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Environmental Protection Agency (U.S. EPA).1
•
2 Based on guidance provided by UDAQ, the 

Hexcel PM2.s BACT analysis includes the following components for the primary pollutant (PM2.s) 

and its precursors. 

• Potential Control Technology Identification 

• Potential Control Technology Emission Impact Evaluation 

• Cost/Benefit Analysis for Potential Control Technologies 

• Evaluation of Potential Emission Limits and Monitoring Requirements, and 

• An Implementation Calendar 

Tables 1 and 2 provide summaries of each BACT determination for PM2.s and its precursors for 

the main Fiber Line processes, and other miscellaneous processes present at the facility, 

respectively. 

Details of the BACT analysis for each pollutant from each of these sources are provided in the 

following sections. 

1 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam Hacker 
(Aspen Outlook, LLC), February 28, 2017. 

2 Fine Particulate Matter National Ambient Air Quality Standards : State Implementation Plan Requirements. 
Federal Register 58010, Vol. 81, No. 164, August 24, 2016. 

U.S. EPA Fact Sheet: Final Rule: Fine Particulate Matter National Ambient Air Quality Standards : State 
Implementation Plan Requirements. 

U.S. EPA Webinar for State, Tribal and Local Air Agencies, August 16, 2016. Final Rule: Fine Particulate Matter 
National Ambient Air Quality Standards: State Implementation Plan Requirements. 

U.S. EPA, Office of Air Quality Planning and Standards, Memorandum. Draft PM2.s Precursor Demonstration 
Guidance. November 17, 2016. 
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Table 1. Summary of PM2.s and Its Precursors BACT Analysis for Fiber Line Emissions 

Process Pollutants Proposed BACT 

Oxidation Ovens; Good Combustion Practices 

Incinerators; Natural Gas Combustion Only 

Low-Temperature Furnaces; voe Incinerators (Lines 2-7, 8, 10, 11 and 12) 

High Temperature Furnaces; Dual Chambered Regenerative Thermal 

Surface Treatment Equipment; Oxidizer (RTO} for newer lines (Lines 13, 

and 14, 15 and 16) 

Ammonium Bicarbonate/RO Good Combustion Practices 

Water Mix Rooms 
PM2.s Natural Gas Combustion Only 

Baghouse/Filter Box for newer lines 
(Lines 13, 14, 15 and 16) 

Good Combustion Practices 

NOx Natural Gas Combustion Only 

Low-NOx burners (LNB) for newer lines 
(Lines 13, 14, 15 and 16) 

S02 Natural Gas Combustion Only 

NH3 Good Operating Practices 

Table 2. Summary of PM2.s and Its Precursors BACT Analysis for Miscellaneous Processes 

Process Pollutants Proposed BACT 

Pilot Furnaces and Ovens NOx, S02, PM2.s, VOC, NH3 Natural Gas Combustion Only 

Good Operation and Combustion 

Practices 

Incinerator 

Matrix Incinerators NOx, S02, PM2.s, VOC Natural Gas Combustion Only 

Good Operation and Combustion 
Practices 

Incinerator or RTO with LNB 

HVAC systems NOx. S02, PM2.s, VOC Natural Gas Combustion Only 

Good Operation and Combustion 
Practices 

Emergency Generators NOx, S02, PM2.s, VOC Annual Hours of Operation 

Restrictions and Use of Low Sulfur Fuel 

Engines compliant with NSPS 1111 and JJJJ 
and NESHAP z:z:z:z 
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Background 
Hexcel received a letter dated January 23, 2017 from UDAQ indicating that the division has 

begun work on a serious area attainment control plan as required by 40 CFR 51 Subpart Z. This 

rule requires that UDAQ implement BACM for major sources of particulate matter with diameter 

less than 2.5 microns (PM2.s) and PM2.s precursors within the nonattainment area. As a source 

permitted to emit 70 tons per year of PM2.s and/or its precursors within the nonattainment 

area, the Hexcel West Valley City Plant falls within this category. 

In January 2012, Hexcel submitted a PM2.s Reasonably Available Control Technology (RACT) 

assessment to UDAQ for the Hexcel West Valley City Plant at the request of UDAQ. An 

addendum to this assessment was submitted to UDAQ in August 2013, in response to 

adjustments in calculations, as well as UDAQ comments and questions. Additional requested 

information on start-up and shutdown emission controls and RACT implementation dates was 

submitted to UDAQ on April 30, 2014. On June 28, 2017, Hexcel submitted a Revised PM2.5 

BACT/BACM Analysis for all affected sources at the Hexcel West Valley City Plant to UDAQ in 

response to the January 23, 2017 letter, and additional requests from UDAQ. 

On October 2, 2017 Hexcel received a letter dated September 21, 2017 from Bryce Bird, Director 

of UDAQ regarding Serious NAA SIP Control Strategy Requirements. Hexcel sent a response to 

the letter in an email October 23, 2017, indicating that Hexcel believed they had met the 

requirements in the letter in the previous BACT submittals, but did not receive a response. 

Through several telephone calls and meetings with Nando Meli of UDAQ, Hexcel understands 

that an additional revision to the PM2.s BACT/BACM Analysis for all affected sources at the 

Hexcel West Valley City Plant must be submitted to meet the following additional requirements: 

1. Incorporate additional control options that are currently being evaluated by Hexcel for: 

• PM control - Filter Boxes 

• NOx control - NOx water 

2. Re-evaluate cost/benefit of incorporating low NOx burners/ultra-low-NOx burners on 

the older lines. 

3. Review and incorporate any additional controls that have not been addressed in the 

previously submitted assessment. 

4. Look at cost/benefit of implementing controls over time. Specifically, determining the 

costs per year if considering the benefit over 10 years or out to 2024. Apply a $20,000 

cost/ton threshold to determine the economic feasibility for installation of technically 

feasible controls. 

5. Review the potential benefit of increased production with potential modifications. 

This analysis has also been reviewed and updated according to the April 9, 2018 letter request 

regarding the Serious PM2.s NAA SIP Control Strategy -Ammonia BACT Requirement for this 

revised submission. 
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Reaching attainment under the Serious SIP requires that all applicable control technologies and 

techniques be identified and evaluated (or re-evaluated) to determine their applicability. The 

evaluation must include a detailed written justification of each available control technology or 

technique, accounting for technological and economic feasibility, and including documentation 

to justify eliminating any potential controls. 

Subpart Z requires that UDAQ identify all potential control technologies or methods that will 

reduce emissions of PM2.s and its precursors, which include: 

• Nitrogen oxides (NOx), 

• Sulfur oxides (SOx), 

• Volatile organic compounds (VOC), and 

• Ammonia (NH3) 

As a part of BACT analysis for direct PM2.s, condensable particulate matter (CPM) emissions 

were also considered in the analysis. 

Non-Attainment Area BACT Review 
In addition to a review of the RACT /BACT /LAER Clearinghouse (RBLC) database, Hexcel reviewed 

control strategies proposed in other PM2.s nonattainment areas. Based on the 2006 Hourly 

PM2.s NAAQS area designations3, the following areas were designated as being in serious 

nonattainment for PM2.s: 

• Los Angeles - South Coast Air Basin, CA 

• San Joaquin Valley, CA 

The following areas were designated as being in moderate nonattainment for PM2.5: 

• Fairbanks, AK 

• Nogales, AZ 

• West Central Pinal, AZ 

• Chico, CA 

• Imperial Co, CA 

• Sacramento, CA 

• San Francisco Bay Area, CA 

• Klamath Falls, OR 

• Oakridge, OR 

• Knoxville-Sevierville-La Follette, TN 

• Liberty-Clairton, PA 

• Logan, UT-ID 

• Provo, UT 

• Salt Lake City, UT 

3 Nonattainment areas for hourly PM2.s NMQS obtained from the following website: 
https://www3.epa.gov/airquality/greenbook/rnc.html 
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Provided below is a list of proposed control strategies and BACT determinations for other 

facilities with similar processes and equipment, located in PM2.s nonattainment areas. 

Alaska 

According to the Fairbanks, AK SIP Plan (last amended December 2016), solid fuel-burning 

devices are the largest contributors to the nonattainment status for PM2.s. As such, many of the 

proposed control strategies are aimed at reducing the use of wood and coal as a fuel and 

improving the fuel-burning devices.4 As Hexcel uses natural gas as a fuel for their fiber line and 

miscellaneous processes, there are no control technologies or strategies proposed in AK 

pertinent to Hexcel. 

Arizona 

There are currently 20 major sources permitted under Pinal County Air Quality Control District 

(PCAQCD) which oversees the West Central Pinal nonattainment area. Table 3 provides details 

of facilities that have processes and equipment similar to that of Hexcel and their respective 

control technologies and methods.s 

Table 3 - PCAQCD Facility Control Technology Determinations 

Facility Equipment Control Technology 

Frito-Lay, Inc. Boiler Use of natural gas 

Dryer 
Ovens 

Mesa Fully Formed, LLC Thermal Form Oven Baghouse with 99% control efficiency 

Prowall Building Products, Inc. Boilers Use of natural gas 

Bed Dryer 

As Hexcel already uses natural gas and baghouse control on newer ovens and other combustion 

sources, there are no new control technologies or strategies proposed in AZ applicable to the 

West Valley City Plant. Baghouse technology will be evaluated for the currently uncontrolled 

ovens and other combustion sources at the Plant. 

Nogales, AZ is considered nonattainment for PM2.s primarily due to emissions resulting from 

traffic at the U.S./Mexico border. Currently there are no major sources for PM2.s located in 

Nogales county.6 

4 Information found on pages 111.D.5. 7-1-11 and obtained from the following website: 
http://dec.alaska.gov/ air/ anpms/ comm/ docs/fbxS1Ppm2-5/ Ill. D. 5-PM2. 5_S1P _Sections-Adopted_09 .07. 16. pdf 

5 Facilities and permits obtained from the following website: 
http://www.pinalcountyaz.gov/AirOuality/Pages/TitleVPermitslssued.aspx and accessed on March 28, 2017. 

6 Information found on pages 17-18 of "Technical Support Document for Recommendation that Nogales, Arizona 
Area Be Designated as a PM2.5 Nonattainment Area" and obtained from the following website: 
https: / / www3 .epa. gov/ pmdesignations/2006standards / rec/letters/ 09 _AZ_rec_a2. pdf 

(footnote continued) 
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California 
California Air Resources Board (CARB) provides a statewide BACT clearinghouse. The database 

was developed by staff from various air pollution control and air quality management districts 

located in California.7 Search results provided BACT determinations for dryers and ovens 

emitting PM2.s and its precursors. Low NOx burners were determined to be BACT for these 

processes in CA. Table 4 provides a full list of determinations for dryers and ovens from the 

BACT clearinghouse. All facilities are located within the South Coast Air Quality Control District 

(AQMD). 

Table 4 - South Coast AQMD BACT Determinations 

Plant Name Pollutant BACT Determination 

Dart Container Corporation of NOx, CO, PM Emission limits 

California 
Color America Textile NOx Low NOx burner 
Processing, Inc. 

Aramark Uniform Services NOx Low NOx burner 

Fletcher Coating NOx, voe Low NOx burner 

Newell Rubbermaid NOx Low NOx burner 

Sargent Fletcher NOx, CO Eclipse Combustion-Nozzle-Mix 
Low-NOx burner 

BMCA Insulation Products NOx, CO Low NOx burner 

As Hexcel already uses low NOx burner control technology on newer ovens and other 

combustion units, there are no new control technologies or strategies proposed in CA for these 

sources applicable to the West Valley City Plant. Low NOx burner technology will be evaluated 

for the currently uncontrolled combustion sources at the Plant. 

In addition, BACT was determined for a fiber impregnation facility located in CA. Cytec Fiberite, 

Inc. (Cytec) is a fiber impregnation facility located in the South Coast AQMD PM2.sserious 

nonattainment area in Orange County. Based on information obtained from the CARB BACT 

clearinghouse, Cytec operates under the following very stringent BACT conditionss: 

• Hood designed for at least 95% collection efficiency; 

• Baghouse guaranteed to meet 99.999% collection efficiency for 1 micron particles; 

• HEPA filter downstream of baghouse guaranteed to meet 99.97% collection efficiency for 0.3; 
micron particles; 

• Use of some zero-VOC materials purchased from Proviron Fine Chemicals. 

Hexcel currently employs baghouse control technology on the newer fiber lines (Fiber Lines 13, 

14, 15 and 16). Baghouse control technology will be evaluated for the currently uncontrolled 

7 BACT Clearinghouse obtained from the following website: ht tps : //www.arb.ca.gov/ bact/bact.htm 
8 BACT determination for Cytec obtained from the following website: 

https: / /www.arb.ca.gov/bact/bactnew I determination.php?var=820 and accessed on March 16, 2017. 
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fiber lines (Fiber Lines 2 - 7, 8, 10, 11 and 12). A required collection efficiency for the 

routing/ducting of the Fiber Line pollutant stream to the baghouse has not been established. 

However, it is understood that the ducting is designed to maintain persistent air flow and 

temperature to the baghouse, and will be inherently efficient for collection of the pollutant 
stream. 

Oregon 

As a part of their Klamath Falls PM2.s Attainment Plan, Oregon Department of Environmental 

Quality (ODEQ) has implemented a number of emission reduction actions. One action included 

identifying RACT strategies for major sources located in Klamath Falls.9 The four major sources 

identified are Columbia Forest Products, Jeld-Wen, Collins Products, and Klamath Cogeneration. 

It was determined that complying with existing state regulations and use of low-NOx burners is 

considered RACT for Klamath Cogeneration. For Jeld-Wen and Collins Products, complying with 

MACT rules for Plywood and Composite Wood Products is considered sufficient control. 

Columbia Forest Products will be required to meet new RACT standards imposed for wood 

combustion.10 As Hexcel already uses low NOx burner control technology on newer ovens and 

other combustion units, there are no new control technologies or strategies proposed in OR for 

these sources applicable to the West Valley City Plant. Low NOx burner technology will be 

evaluated for the currently uncontrolled combustion sources at the Plant. 

No additional BACT determinations were made for major sources located in Oakridge, OR, as 

industrial sources of PM2.s only account for less than 1% of the base emission inventory.11 

Pennsylvania 

According to the Allegheny County Health Department PM2.s SIP, there are two major stationary 

sources located in the Liberty-Clairton nonattainment area: U.S. Steel Clairton Plant and Koppers 

Industries. U.S. Steel was required to perform a BACT analysis for their Clairton Plant, however 

the BACT determinations are not pertinent to Hexcel due to the differing steel processes and 

equipment. Koppers Industries is chemical processing plant that operate a number of process 

heaters and a dryer. No additional controls were determined as BACT for the process heaters as 

both flares and catalytic oxidation were considered too costly. Use of a pulse-jet baghouse was 

determined as BACT for the dryer.12 Hexcel currently employs baghouse control technology on 

9 Information from page 3 of Klamath Falls PM2.s Attainment Plan obtained from the following website: 
http: //www.deq .state.or .us/ aq/planning/ docs/ kfalls/ KFallsAttPlan2012.pdf 

10 Information found in Appendix 15-1 of Klamath Falls PM2.s Attainment Plan obtained from the following 
website: http:/ /www.deq.state.or.us/aq/planning/docs/kfalls/ A-15-1 Combined.pdf 

11 Information found on page 32 of Oakridge PM2.s Attainment Plant obtained from the following website: 
http:/ /www.lrapa.org/DocumentCenter /View/1848 

12 Information from pages 58-59 of "Revision to the Allegheny County Portion of the Pennsylvania State 
Implementation Plan - Attainment Demonstration for the Liberty-Clairton PM2.5 Nonattainment Area" obtained 
from the following website: http://www.achd.net/airqual/Liberty-Clairton_PM2.5_SIP·Apr2011 .pdf 

(footnote continued) 
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the newer fiber lines (Fiber Lines 13, 14, 15 and 16). Baghouse control technology will be 

evaluated for the currently uncontrolled fiber lines (Fiber Lines 2 - 7, 8, 10, 11 and 12). 

Tennessee 

There are few major sources operating within the Tennessee PM2.s nonattainment area. No 

similar processes or equipment were found however information on boilers has been included. 

Provided below is Table 5, detailing control technologies and strategies used for boilers within 

or near the nonattainment area.13 

Table s - TN PMz.s Nonattainment Area Facility Control Technology Determinations 

Facility Location Equipment Control Technology 

Johnson Matthey, Inc. Sevierville Boiler Use of natural gas 
,TN Low NO, burner 

University of Tennessee Knoxville, Boilers Use of natural gas 
Steam Plant• TN 

a - Information obtained from application. Title V permit has not yet been issued. 

As Hexcel already uses low NOx burner control technology on newer ovens and other recently 

replaced combustion units, there are no new control technologies or strategies proposed in TN 

for these sources applicable to the West Valley City Plant. Low NOx burner technology will be 

evaluated for the currently uncontrolled combustion sources at the Plant. 

BACT Methodology 

Per 40 CFR § 52.21(b)(12) and UDAQ R307-401-2(1), BACT is defined as follows: 

Best available control technology means an emissions limitation (including a visible 

emission standard) based on the maximum degree of reduction for each pollutant 

subject to regulation under 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. In no event shall application of best available control technology result in 

emissions of any pollutant which would exceed the emissions allowed by any applicable 

standard under 40 CFR Parts 60 and 61. If the Administrator determines that 

technological or economic limitations on the application of measurement methodology 

to a particular emissions unit would make the imposition of an emissions standard 

13 
Facilities and permits obtained from the following website: http:/ !environment 

online.tn.gov:8080/pls/enf reports/f?p=19031:34001:::NO:: : and accessed on March 31, 2017. 
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infeasible, a design, equipment, work practice, operational standard, or combination 

thereof, may be prescribed instead to satisfy the requirement for the application of best 

available control technology. Such standard shall, to the degree possible, set forth the 

emissions reduction achievable by implementation of such design, equipment, work 

practice or operation, and shall provide for compliance by means which achieve 

equivalent results. 

The United States Environmental Protection Agency (U.S. EPA) prepared a guidance document in 

October 1990 entitled the "New Source Review Workshop Manual."14 In it, the U.S. EPA 

recommends the use of a standardized "top-down" process for BACT determinations. The top

down process requires that available control technologies be ranked in descending order of 

control effectiveness. Under the top-down methodology, the most stringent or top alternative 

is represented as BACT unless it can be determined, and the permitting authority agrees, that 

technical considerations or energy, environmental, or economic impacts justify that the most 

stringent technology is not achievable for the specified source. If it is determined that the top 

alternative is not achievable, then the next most stringent alternative is considered, until a BACT 

control option is selected. The five basic steps of a top-down BACT review as identified by the 

U.S. EPA are identified below. 

• Step 1- Identify all available control technologies 

• Step 2 - Eliminate technically infeasible options 

• Step 3 - Rank remaining control technologies according to control efficiency 

• Step 4 - Evaluate the most effective controls according to energy, environmental and economic 

impact. 

• Step 5 - Select BACT 

The UDAQ NOi Guide also details the requirement to achieve BACT as required in the State of 

Utah permitting process. The proposed BACT must be based on the most effective engineering 

techniques and control equipment to minimize emission of air contaminants into the outside 

environment from its process. Hexcel has ensured that this BACT analysis is in compliance with 

the UDAQ BACT requirements, which are similar to the U.S. EPA top down requirements. 

Based on guidance provided by UDAQ and in accordance with BACT top-down procedures, the 

following methodologies were used to complete each component of the analysis15
• 

14 U.S. EPA, New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment 
Area Permitting (Draft) (Oct. 1990) [hereinafter "NSR Manual"]. 

15 Meeting at UDAQ offices with Nando Meli and Martin Grey of UDAQ, Bryan Wheeler (Hexcel) and Miriam 
Hacker (Aspen Outlook, LLC), February 28, 2017. 

(footnote continued) 
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Step 1- Potential Control Technology Identification 

Available control technologies were identified for each emission unit. The following methods 

were used to identify potential control technologies for all Hexcel sources of PM2.s and its 

precursors: 

• Researching the RACT/ BACT/Lowest Achievable Emission Rate (LAER) Clearinghouse (RBLC) 
database16• For this revision, the RBLC search has been updated to include activity through April 

23, 2018. 
• Reviewing BACT implemented by other regulatory agencies and PM2.s and Ozone non-attainment 

areas, 

• Applying previous engineering experience, 

• Reviewing and discussions with air pollution control equipment vendors, and/or 

• Reviewing available literature. 

Step 2 - Eval ation of Technical Feasibility 

Each identified potential control technology was evaluated to determine its technical feasibility 

in relation to incorporation with sources at the Hexcel site. Only options determined to be 

technically feasible were further evaluated. 

Step 3- Ranking of Control Technologies 

All technically feasible options were ranked based on their control effectiveness. If there was 

only one remaining option or if all of the remaining technologies could achieve equivalent 

control efficiencies, ranking based on control efficiency is not required. 

Step 4 - Evaluation of most effective controls 

Beginning with the most efficient control option in the ranking, detailed economic, energy, and 

environmental impact evaluations were performed. If the most effective control was shown to 

be economically feasible, without negative energy or environmental impacts, no further 

evaluation of controls is necessary. 

Potential Control Technology Emission Impact Evaluation 

As part of the BACT assessment, emissions associated with existing and potential control 
technologies for Hexcel sources of PM2.s and its precursors were evaluated based on the 
following tasks: 

1. Provide a summary of existing emissions for each source of PM2.5 and PM2.5 precursors. 
2. Calculate emissions reductions for technically feasible options. 

16 U.S. EPA Technology Transfer Network Clean Air Technology Center - RACT /BACT /LAER Clearinghouse, 
https: //cf pub.epa.gov / rblc/index.cfm?action=Search .BasicSearch&lang=en 
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In this revised submittal, emission calculations have been revised to more accurately represent 
the filterable portion of the particu late emissions and the subsequent control of these emissions 
using baghouse and filter box technology. 

Cost/Benefit Analysis for Potential Control Technologies 

The economic feasibility evaluated the cost effectiveness of each control option. Costs of 

installing and operating control technologies were estimated and annualized following the 

methodologies outlined in the U.S. EPA's Office of Air Quality Planning and Standards (OAQPS) 

Air Pollution Control Cost Manual (CCM) and other industry resources17• Additional resources 

obtained from Hexcel engineering specifications and control technology vendor estimates were 

also used to determine costs for implementation of the control technologies. 

UDAQ has requested that the cost/benefit of implementing controls over 10 years or out to 

2024 be reviewed. To do this, Hexcel has calculated annualized costs for proposed control 

technologies, assuming a cost recovery factor for a 20-year system life and a 7% annual interest 

rate for all technologies, with the exception of the RTOs which have been shown to have a 

maximum 15-year system life. 

UDAQ has established a value of $20,000 per ton of pollutant reduced as the cost effectiveness 

threshold for th is BACT analysis. 

Environmental Impact Analysis for Potential Control Technologies 

Impacts of waste disposal and additional energy requirements were evaluated for each control 

option. 

Step 5 - Select BACT 

In the final step, one pollutant-specific control option has been proposed as BACT for each 

emission unit under review, for PM2.s and its precursors based on evaluations from the previous 

step. 

BACT Analysis for Fiber Line Emissions 

Fiber Line Process Description 
Because Hexcel's process is complex, an understanding of it is important for determining 

technical and economic feasibility of various control options. The first step in converting 

polyacrylonitrile (PAN) fiber into carbon fiber is the stabilization of the PAN fibers in an air 

oxidation process. The intent of this step is to prepare the PAN fibers for the high temperature 

processing of carbonization . 

17 Office of Ai r Quality Planning and Standards (OAQPS), EPA Air Pollution Control Cost Manual , Sixth Edition , 
EPA 452-02-001 (http:/ /www.epa.gov/ ttn/catc/products.html#cccinfo) , Daniel C. Mussatti & William M. 
Vatavuk, January 2002. 
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Completion of the oxidation process occurs with the operation of oxidizer ovens. The ovens are 

set at specified temperatures in order to achieve the required amount of oxidation reaction for 

the fiber stabilization process. The ovens employed in the process are either electrical or 

natural gas heated. Fiber Lines 2, 3 and 4 have been established with electrically heated ovens, 

which emit no combustion emissions. Fiber Lines 5, 6, 7, 8, 10, 11, 12, 13, 14, 15 and 16 have 

been established with natural gas heated ovens. Natural gas combustion related emissions are 

minimal, with NOx being the primary emission from these sources. (There are no Fiber Lines 1 

or 9.) 

Process emissions are also generated during the oxidizing process within the ovens. They are 

not combined with the natural gas combustion emissions in t he existing configuration of Fiber 

Lines 5 - 7, but are combined with the combustion emissions in the configuration of Fiber Lines 

8, 10, 11, 12, 13, 14, 15 and 16. Emissions associated with the stabilization process occurring in 

the oxidation ovens are primarily hydrogen cyanide (HCN), voes, NH3, CO and filterable and 

condensable PM10 and PM2.s, Exhaust gases containing process emissions from the ovens are 

captured in hoods at either ends of each oven or within the oven structure. 

Carbonization is the next downstream step in the manufacturing of carbon fiber. This step is 

comprised of two (2) different phases. The first phase is tar removal. This occurs within a 

furnace through which the fiber continuously passes, commonly referred to as the low 

temperature furnace. The tar removal step takes place in an electrically heated furnace at 

temperatures ranging from 300 °C to 800 °C. Process emissions generated from the tar removal 

phase are primarily HCN, voes, and particulates. 

The second carbonization phase occurs at temperatures higher than those of the tar removal 

phase, ranging from 1,200 °C to 1,450 °C. The high temperature treatment of the fiber occurs in 

another electrically heated furnace, commonly referred to as the high t emperature furnace or 

HT furnace. This phase of carbonization primarily generates HCN, voe, and particulates 

emissions. 

Hexcel is permitted to operate 14 Fiber Lines, each located in a separat e building. The proposed 

control device options evaluated for each Fiber Line were based on the assumption that all stack 

flow would be directed to one control device per building. 

BACT Analysis for PM2.s Emissions 

Condensable Particulate Matter 

UDAQ is required to evaluate condensable PM2.s, in addition to the filterable fraction of the 

pollutant. CPM comprises a considerable fraction of PM2.s and can be converted to submicron 

filterable particles under certain atmospheric conditions. 

Review of the RBLC and other sources indicates that recently determined BACT controls have no 

direct control for CPM. CPM are mainly made up of organics, nitrates, and sulfates. Therefore, 
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controlling VOCs, NOx, and 502 will provide control for CPMs. Since this analysis includes BACT 

reviews for voe, NO., and S02, further review of specific controls for CPM was not conducted. 

Queries of the U.S. EPA's RBLC database and other sources were conducted to determine what 

emission controls have been accepted by permitting authorities as RACT, BACT or LAER for all 

forms of particulate, including condensable PM10 or PM2.s. The result of this query is included in 

the summary for the PM2.s BACT and did not identify any RACT, BACT or LAER determinations for 

condensable PM10 or PM2.s. 

It has therefore been assumed that control technologies that were found to be BACT for 

particulate matter (PM10 and PM2.s) apply to the filterable portion and that the condensable 

portion has been addressed through BACT analyses for voes, NOx, and S02. 

Identify All Control Technologies for PM2.s 

Based on the review of U.S. EPA RBLC database and similar operations, Hexcel has identified the 

following control technologies that would be applicable for controlling filterable PM2.s emissions 

from the proposed gas streams: 

1. Good Combustion Practices, 
2. Use of Natural Gas Only as Fuel, 
3. Baghouse/Filter Boxes, 
4. Venturi Scrubber, and 
S. Wet Electrostatic Precipitator (ESP) 

The search of the RBLC database produced two carbon fiber manufacture facilities. Results of 

this search are presented in Attachment C, Table C-1. Additional searches of the database, for 

similar combustion units fired with natural gas were also conducted. The results of these 

searches for all particulate are presented in Table C-2. The controls applicable to filterable PM 

and PM10 are assumed to provide a level of control for PM2.s as well. 

Good Combustion Practices 

Several operations are listed in the U.S. EPA's RBLC database where good combustion practices 

are the accepted technology for minimizing particulate emissions. Particulate emissions are 

reduced by good combustion practices by keeping the burners maintained properly so that they 

continue to operate according to their design. 

Use of Natural Gas Only as Fuel 

Particulate emissions from combustion of natural gas are typically very low and generally lower 

than from combustion of other fuels such as diesel. Hexcel currently employs natural gas as fuel 

for control of particulate emissions from combustion sources at the facility. 

Baghouse 

Baghouse operation involves removal of particulates by collecting particulates on filter bags as 

an exhaust stream passes through the baghouse. Optimal operational temperature of a 

baghouse is at 500 °For less, and cannot typically withstand higher exhaust temperatures. 
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Baghouse technology is a well-established particulate control technology that has historically 

been established as BACT for many types of facilities and processes. Baghouse control 

efficiencies are highly dependent upon inlet grain loading to the baghouse, but have been 

shown to obtain a particulate collection efficiency up to 99.5% for PM10, and up to 99% capture 

for PM2.s, Although many of the calculated grain loadings for the Fiber Lines were less than 

0.005 gr/dsd, a commonly achievable baghouse control standard, controlled emission rates 

were conservatively calculated for all Fiber Lines according to presumed baghouse control 

efficiency. 

Filter Box 

In March of 2017, Hexcel submitted a Notice of Intent to UDAQ for the redesign of the 

particulate control system for the new Fiber Lines 15 and 16. Based on operational experience 

with Fiber Lines 13 and 14, Hexcel determined that the DFTO exhaust and the RTO exhaust from 

the Fiber Lines would be better controlled separately. The control manufacturer determined 

that the most efficient way to do this was to install a baghouse to control the DFTO emission 

stream and a filter box to control the RTO emission stream. Filter box operation involves 

removal of particulates by collecting particulates on filter bags as an exhaust stream passes 

through the filter box. In contrast to the baghouse technology, the filter box allows for easier 

filter replacement. Filter box control efficiencies are similar to bag house control efficiencies 

and are highly dependent upon inlet grain loading to the filter box. It is expected that the 

combination of baghouse control on the DFTO and filter box control on the RTO will provide 

control efficiencies as permitted for the Hexcel facility for Fiber Lines 15 and 16. 

As part of compliance with this BACT, Hexcel plans to submit a Notice of Intent (NOi) at the end 

of 2018 or beginning of 2019 to modify Fiber Lines 13 and 14 to incorporate the filter box 

control. 

Venturi Scrubber 

Venturi scrubbers are generally applied for controlling particulate matter and sulfur dioxide. 

They are designed for applications requiring high removal efficiencies of particles with 

diameters between 0.5 and 5.0 micrometers. Venturi scrubbers accelerate the waste gas 

stream to atomize the scrubbing liquid to improve gas to liquid contact. Scrubbers employ 

gradually narrowing and then expanding sections, called the throat, to accelerate the gaseous 

streams. Liquid is either introduced to the venturi upstream of the throat or injected directly 

into the throat where it is atomized into small droplets by turbulence. Once the liquid is 

atomized, the mixture decelerates causing additional impacts and agglomeration of the 

droplets. Once the particulate is captured within the liquid, the wet particulate is separated 

from excess water using a cyclonic separator and/or mist eliminator. 

The high pressure drop required for these systems results in high energy use. The relatively 

short gas-liquid contact time restricts their application to highly soluble gases. Therefore, they 

are infrequently used for the control of volatile organic compound emissions in dilute 
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concentration18
• Venturi scubber particulate collection efficiencies range from 70% to greater 

than 99%, depending on the application. The BACT analysis estimates scrubber PM2.s control 

efficiency at 98% based on vendor information19
• Although there is a potential for particulate 

from Hexcel operations to clog a packed bed scrubber, the quote provided by Pollution Control 

Systems is for a 2-stage unit with a venturi scrubber upstream of a packed bed scrubber, for 

control of PM2.s, S02 and NH3 to 98%. 

Wet ESP 

The possibility of using a Wet Electrostatic Precipitator (ESP) was reviewed for this analysis. 

Particulates are removed by electrically charging the particles and collecting the charged 

particles on plates. Collected particulate is washed off the plates and collected in hoppers 

below the ESP. High efficiency, wet ESPs can achieve 99%+ removal efficiency for submicron 

particles at minimum pressure drop.20
• 

Eliminate Technically Infeasible Options 

Wet ESP 

At a Davis County disposal facility in the 1990's, Hexcel experienced systematic failure of an ESP 

due to the presence of small carbon fiber filaments upon incineration of carbon pre

impregnated fiber. The very fine broken carbon filaments in the process gas stream are 

conductive and, as a result, they short circuited the ESP. Based on this proven technical 

infeasibility, Hexcel will not be considering this control technology further for this application. 

Baghouse 

Through operation of a baghouse associated with Fiber Lines 13 and 14, it has been shown that 

the previously presumed efficiencies cannot be met under current fiber line operating 

conditions. Specifically, because of the moisture in the Fiber Line source stream, the baghouse 

was becoming plugged rapidly. Because of these conditions, the control system will be modified 

to include a filter box to control the RTO portion of the emission stream. Hence, Hexcel has 

determined that incorporation of the baghouse alone for control of the Fiber Line emissions 

streams will not be technically feasible. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of filterable PM2.s are the following, with most effective control first and least effective 

control last. 

18 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-001, Daniel C. Mussatti & William M . Vatavuk, January 

2002. Section 5 S02 and Acid Gas Controls, Section S.2 Post-Combustion Controls, Chapter 1 Wet Scrubbers for Acid Gas, p. 1-5. 

19 The basic equipment cost of a 2-stage unit , with a venturi scrubber upstream of a packed-bed scrubber able 
to achieve 98% removal efficiency was e-mailed on 03/31 /17 from Pollution Control Systems to L. Courtright 
(Aspen Outlook, LL(). 

2° Clean Gas Systems, Inc (CGS) Wet Electrostatic Precipitators, http: / /www.cgscgs.com/precip.htm 
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1. Baghouse/Filter Box 
2. Venturi Scrubber 
3. Good Combustion Practices 
4. Use of Natural Gas Only as Fuel 

Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Attachment A presents emissions for each Fiber Line associated with the existing process 

operation, as well as the emissions once each particulate control technology under evaluation is 

applied. Supporting detailed emission calculations are provided in Attachment B, Table 8-1. 

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility. Combined baghouse and filter box 

emissions were calculated assuming a particulate collection efficiency of 99.5% for filterable 

PM10, and 99% capture for filterable PM2.s, Although many of the calculated grain loadings for 

the Fiber Lines were less than 0.005 gr/dscf, a commonly achievable baghouse control standard, 

controlled emission rates were conservatively calculated for all Fiber Lines according to 

presumed baghouse control efficiency21. Control efficiency associated with operation of a 2-

stage system with a venturi scrubber upstream of a packed bed was estimated at 98% for PM2.s 

based on a vendor cost estimate for control of PM2.s, S02 and NH/2. 

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing the baghouse/baghouse + filter box and wet 

scrubber technologies on Fiber Lines 2 - 7, 8, 10, 11, 12, 13, 14, 15 and 16 were calculated and 

are summarized in Attachment A for each of the Fiber Lines. Detailed annualized cost 

calculations are provided in Attachment B, Tables 8-2 and 8-3. 

Environmental Impact Analysis for Potential Control Technologies 

Additional environmental impact is associated with waste disposal requirements for both the 

operation of a baghouse or a wet scrubber. Baghouse operation requires disposal of the solid 

waste collected from the filters. Wet scrubber operation fo r control of PM requires disposal of 

waste in the form of a slurry or wet sludge. This creates a need for both wastewater treatment 

and solid waste disposal. 

21 The 0.005 gr/scf emitted after control is a commonly achievable baghouse st andard cited in many BACT 
findings. This limit is also attributable to the maximum achievable control technology standards for iron and 
steel foundries, found in 40 CFR 63. 7690. 

22 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able 
to achieve 98% removal efficiency was e-mailed on 03/31 /17 from Pollution Control Systems to L. Courtright 
(Aspen Outlook, LL() . 
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Select BACT for Filterable PM2.s 

The review of U.S. EPA RBLC database for operations similar to Hexcel's showed that 

technologies typically used for particulate controls include: good combustion practices, 

baghouse, wet scrubber, or wet ESP. The RBLC database does not contain any examples of 

carbon fiber facilities installing particulate control devices for RACT, BACT, or LAER. As 

described above, the wet ESP technology is incompatible with Hexcel's operations. 

Hexcel has installed baghouses in compliance with BACT requirements to control the new Fiber 

Lines 13 and 14. Due to operational issues, Hexcel has subsequently implemented parallel 

particulate controls, with a baghouse controlling the DFTO emission stream and a filter box 

controlling the RTO emission stream on Fiber Lines 15 and 16. Hexcel has also committed to 

installing the parallel baghouse/filter box control, in compliance with BACT requirements to 

control permitted Fiber Lines 13 and 14. As implementation of the baghouse/filter box 

technology has been shown to be the most effective control of filterable PM2.s, no additional 

particulate control is warranted to meet BACT for Fiber Lines 13, 14, 15 and 16. 

Low particulate emission rates, in addition to excessive retrofit costs associated with the other 

existing individual Hexcel Fiber Lines make add-on control device technology cost prohibitive. 

Redesign of the Fiber Lines would also requ ire significant loss in production for Hexcel. Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of particulate controls for the older lines. The estimated 

annualized cost effectiveness of installing a baghouse or particulate scrubber on existing Fiber 

Lines (2 -7, 8, 10, 11 and 12) is more than $60,000 per ton of particulate reduced, which is 

greater than the UDAQ $20,000 BACT threshold. Therefore, existing controls, including good 

combustion practices and use of natural gas as fuel are determined to be PM2.s BACT for Fiber 

Lines 2-7, 8, 10, 11 and 12. 

BACT Analysis for S02 Emissions 

Identify All Control Technologies for S02 

Hexcel has identified the following control technologies applicable for controlling S02 emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations: 

1. Use of Natural Gas Only as Fuel, and 
2. Venturi Scrubber 

Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-1 presents a summary of controls identified for the carbon fiber 

manufacturing facilities. As shown in this table, S02 is not a regulated pollutant for these 

facilities. Table C-3 presents the results of searches of the database conducted for similar 

combustion units fired with natural gas for S02. These results indicate that S02 controls are 

rarely implemented for similar types of units. 
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Use of Natural Gas Only as Fuel 

S02 emissions from combustion of natural gas are typically very low and generally lower than 

from combustion of other fuels such as diesel. Hexcel currently employs natural gas as fuel for 

control of S02 emissions from combustion sources at the facility. 

Venturi Scrubber 

Venturi scrubbers are generally applied for controlling particulate matter and sulfur dioxide. 

Operation of this unit is described in detail in the PM2.s BACT section. 

The BACT analysis estimates scrubber S02 control efficiency at 98% based on vendor 

information23• Although there is a potential for particulate from Hexcel operations to clog a 

packed bed scrubber, the quote provided by Pollution Control Systems is for a 2-stage unit with 

a venturi scrubber upstream of a packed bed scrubber, for control of PM2.s, S02 and NH3 to 98%. 

Eliminate Technically Infeasible Options 

None of the identified technologies are technically infeasible. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of S02 are the following, with most effective control first and least effective control last. 

1. Venturi Scrubber 
2. Use of Natural Gas Only as Fuel 

Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each S02 control technology under evaluation is applied are presented in Attachment A. 

Supporting emission calculations are provided in Attachment B, Table B-1. 

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility. Emissions est imates from the fiber 

lines with Venturi scrubber technology installed are calculated assuming 98% control efficiency. 

Cost/Benefit Analysis fo r Potential Control Technologies 

Annualized costs associated with implementing the Venturi scrubber technology on Fiber Lines 2 

- 7, 8, 10, 11, 12, 13, 14, 15 and 16 were calculated and are summarized in Attachment A for 

23 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able 
to achieve 98% removal efficiency was e-mailed on 03/ 31 / 17 from Pollution Control Systems to L. Courtright 
(Aspen Outlook, LLC) . 
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each of the Fiber Lines. Detailed annualized cost calculations are provided in Attachment B, 

Table B-4. 

Environmental Impact Analysis for Potential Control Technologies 

Additional environmental impact is associated with waste disposal requirements for the 

operation of a Venturi scrubber which creates a need for wastewater treatment. High energy 

use requirements are also associated with these units, creating increased combustion emissions. 

Select BACT for S02 

The review of U.S. EPA RBLC database for operations similar to Hexcel's showed that 

technologies typically used for control of S02 include: combustion of natural gas as a fuel and 

use of scrubber technologies. The RBLC database does not contain any examples of carbon fiber 

facilities installing S02 control devices for RACT, BACT, or LAER. Low S02 emission rates, in 

addition to excessive retrofit costs associated with the other existing individual Hexcel Fiber 

Lines make add-on control device technology cost prohibitive. Redesign of the Fiber Lines 

would also require significant loss in production for Hexcel. Costs associated with loss of 

production have conservatively not been included in the total costs associated with the 

installation of S02 controls for the older lines. The estimated annualized cost effectiveness of 

installing scrubber technology on existing Fiber Lines is more than $115,000 per ton of S02 
reduced, substantially more than the UDAQ $20,000 BACT threshold. Therefore, existing 

controls, including use of natural gas as fuel is determined to be S02 BACT for all Fiber Lines. 

BACT Analysis for NOx Emissions 

As described previously, Fiber Line operation depends on the oxidation process, completed with 

oxidizer ovens set at specified temperatures to achieve the required oxidation for fiber 

stabilization. The ovens have the capability to be either electrical or natural gas heated. Fiber 

lines 2, 3 and 4 have been established with electrically heated ovens, which emit no combustion 

emissions Fiber Lines 5, 6, 7, 8, 10, 11, 12, 13, 14, 15 and 16 have been established with natural 

gas heated ovens. Natural gas combustion related emissions are minimal, with NOx being the 

primary emission from these sources. Process emissions generated during the oxidizing process 

within the ovens are not combined with the natural gas combustion emissions in the existing 

configuration of Fiber Lines 5 - 7, but are combined with the combustion emissions in l he 

configuration of Fiber Lines 8, 10, 11, 12, 13, 14, 15 and 16. For this analysis, combined 

emissions from the Fiber Lines were evaluated. 

Identify All Control Technologies 

Hexcel has identified the following control technologies applicable for controlling NOx emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations: 

1. Good Combustion Practices, 

2. Use of Natural Gas Only as Fuel, 
3. De-NOx water system for DFTO, 
4. Low-NOx Burners, 
5. Ultra-Low-NOx Burners, 
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6. LoTOx 
7. NOXIDIZER 
8. Selective Catalytic Reduction (SCR), and 
9. Selective Non-Catalytic Reduction (SNCR) 

Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-1 presents a summary of controls identified for the carbon fiber 

manufacturing facilities. These facilities used combustion of natural gas as the accepted NOx 

control. Table C-4 presents the results of searches of the database conducted for similar 

combustion units fired with natural gas for NOx. The list above is a summary of these results. 

Good Combustion Practices 

The search of the U.S. EPA RBLC database identified many operations where NOx emissions are 

controlled by good combustion practices. Good combustion practices include keeping burners 

maintained and operating within design parameters, thereby keeping NOx emissions to a 

minimum. 

Use of Natural Gas Only as Fuel 

The search of the U.S. EPA RBLC database identified some operations where NOx emissions are 

controlled by firing of natural gas. NOx emissions may be limited by restricting fuel type to 

natural gas because combustion of other fuels may increase NOx emission rates. Hexcel 

currently employs natural gas as fuel and good combustion practices for control of NOx 

emissions from many of the combustion sources at the facility. 

De-NOx water system 

Hexcel has been working with Anguil Environmental Systems, Inc. (Anguil) to reduce NOx 

emissions from the DFTO. The DFTO is used in combination with the RTO to control VOCs and 

HAPs from Fiber Lines 13, 14, 15 and 16. One of the solutions reviewed to achieve lower NOx 

emissions from the DFTO is to install a system to control the air, steam and water to the unit. 

After installation of the DFTO on Fiber Lines 13 and 14, and based on in-house testing, Hexcel 

has determined that NOx emissions were increasing significantly with elevation of the DFTO 

burner temperature. With the introduction of "quench water'', Hexcel was able to significantly 

reduce the NOx emissions from the DFTO. Hexcel is currently reviewing the feasibility of 

incorporating this adjustment in order to offset current NOx emissions in anticipation of future 

production increases. 

Low-NOx Burners 

LNB are accepted technology for control of NOxfrom sources similar to the oxidation ovens. 

Low NOx burner technology implements a staged combustion process utilizing lean fuel 

conditions and a lower temperature environment. Lean combustion is achieved by increasing 

the air-to-fuel ratio such that peak and average temperatures in the combustion zone are 

lowered. The addition of excess air can also reduce residence times at peak temperatures. 
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These conditions reduce thermal NOx formation. Standard LNB technology can reduce NOx 

emissions as compared with standard burners by 50%24. 

Ultra Low-NOx Burners 

ULNB add on to the LNB technology to include a process such as flue gas recirculation to further 

reduce NOx. Recirculation of cooled flue gas reduces temperature by diluting the oxygen 

content of the combustion air and by causing heat to be diluted in the larger quantity of flue 

gas. ULNBs provide a stable flame using several different zones, such as a primary combustion 

zone, a zone where fuel is added to chemically reduce NOx, and a zone for final combustion with 

low excess air to limit temperature. There are many variations on the ULNB theme of reducing 

NOxthat can produce more than 80% Destruction Removal Efficiency (DRE)25. NOx emission 

rates as low as 9 ppmv have been achieved in practice26, however this has not been shown to be 

applicable to Hexcel RTO control system. 27 

LoTOx System™ 

The LoTOx System™ is a relatively new NOx control system. It is a low temperature oxidation 

process which reduces NOx emissions by the addition of ozone at an optimum temperature of 

325 °F. The ozone oxidizes nitrous oxides to higher oxides of nitrogen such as N205. After 

oxidation, these oxides can be removed using other conventional pollutant control technologies. 

The LoTOx System™ must be used in conjunction with an absorption or adsorption process, such 

as scrubbers because the system oxidizes the NOx to N20s which is soluble in water or reactive 

with alkaline solids. Ozone required for the process is produced from oxygen on-site through a 

conventional industrial ozone generator.28 

NOXIDIZER™ 

A NOXIDIZER™ uses a staged-combustion approach which involves initial combustion under Oi

deficient conditions, followed by off-gas cooling and final combustion under excess 02 

conditions. The approach takes advantage of the basic thermodynamics of NOx formation, which 

is favored by excess 02 and temperatures above 2,400°F. 

24 Based on assumptions contained in emission factors available through AP-42 Table 1.4-1 - Emission Factors for 
Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. Uncontrolled emissions from a 
small boiler are 100 lb/106 scf while controlled Low-NOx burner emissions from a small boiler are 50 lb/106 scf. 
Therefore, Low NOx burners are assumed to control emissions by 50%. [1-50/100 = 50%] 

25 U.S. EPA Technical Bulletin "Nitrogen Oxides (NOx) Why and How are They Controlled" , EPA 456/F-99-006R 
November 1999. 

26 Manufacturer guarantees, including http://rto.american
envi ronmental.us/Ultra_Low_N0x_Burners_9ppm.html 

27 Email from Rich Grzanka of Anguil Environmental Systems, Inc. to Hexcel April 3, 2018. 

28 Information on the LoTOx System™obtained from the following website: http://www.linde
gas.com/en/products and supply/emissions solutions/lotox/index.html and provided by The Linde Group on 
March 31 , 2017. 

(footnote continued) 
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SCR 

SCR reduces NOx emissions through a post combustion process involving the injection of a 

reductant (ammonia) into the exhaust gas stream, upstream of a catalyst . The catalyst lowers 

the activation energy for the reaction to occur between NOx in the exhaust and the reductant to 

form nitrogen and water. SCR can be applied as a stand-alone NOx control or with other 

technologies such as combustion controls. In practice, SCR systems operate at to achieve NOx 

control efficiencies in the range of 70% to 90%29. 

SNCR 

SNCR controls NOx emissions by injecting ammonia or a urea solution into the post combustion 

zone, reducing NOx to molecular N2 and water. The reagent can react with a number of flue gas 

components. However, the NOx reduction reaction is favored over other chemical reaction 

processes for a specific temperature range and in the presence of oxygen, therefore, it is 

considered a selective chemical process30. 

The technique requires thorough mixing of reagent into the furnace chamber with at least 0.5 

seconds of residence time at a temperature above 1,600 °F and below 2,100 "F. Optimally, the 

reagent is injected into the furnace at approximately 1,900 -1,950 °F which is a good tradeoff 

between the competing reaction of oxidation of ammonia to NOx and maximizing the residence 

time prior to the low temperature limit31• 

SNCR can be applied as a stand-alone NOx control or with other technologies such as 

combustion controls. The SNCR system can be designed for seasonal or year-round operations. 

SNCR can achieve NOx reduction efficiencies of up to 75% in short-term demonstrations. In 

typical field applications, however, it provides 30% to 50% NOx reduction. Reductions of up to 

65% have been reported for some field applications of SNCR in tandem with combustion control 

equipment such as LNB32. 

The hardware associated with an SNCR installation is relatively simple and readily available. 

Consequently, SNCR applications tend to have low capital costs compared to LNB and SCR. 

Installation of SNCR equipment requires minimum downtime. 

29 OAQPS, EPA Air Pollution Control Cost Manual , Sixth Edition, EPA/424/B-02-001 
(http://www.epa.gov/ttn/catc/dir1 /c_allchs.pdf); January 2002 

30 OAQPS, EPA Air Pollution Control Cost Manual , Sixth Edit ion , EPA/424/B-02-001 
(http: //www.epa.gov/ttn/catc/dir1 /c_allchs.pdf); January 2002 

31 SNCR System - Design, Installation and Operating Experience, David L. Wojichowski, De-NOx Technologies LLC 

32 Ibid. 
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Eliminate Technically Infeasible Options 

LoTOx System™ 

The LoTOx System TM must be used in conjunction with an absorption or adsorption process, such 

as a scrubber. Therefore, it is not an ideal NOx control option for Hexcel as these additional 

controls are not currently used at the facility. In addition, the system operates optimally at a 

temperature of 325 °F. The temperature of the ovens and other combustion sources are 

variable and typically not at this specified temperature. The air stream would need to be cooled 

or heated to the optimal temperature of 325 °F for proper LoTOx operation. This would require 

additional operational expense and as well as increased combustion related emissions. 

For these combined reasons, LoTOx technology is considered to be technically infeasible for 

controlling NOx emissions from the Fiber Lines. 

NOXIDIZER™ 

NOXIDIZER incineration had proved to be infeasible for Hexcel as it creates an "over-draft" 

situation in the low temperature furnace {LTF} process by pulling the nitrogen blanket out of the 

furnace. If the nitrogen blanket is removed from the LT furnace then atmospheric oxygen is 

pulled into the furnace and would immediately ignite the PAN, destroying the PAN fiber itself as 

well as severely damaging the furnace. Furthermore, the incinerator cannot be hard piped to 

the furnace but instead is connected to an open atmosphere "burner box. A key requirement of 

the NOXIDIZER is to control the amount of excess oxygen during incineration, and with an open 

atmosphere burner box the amount of excess oxygen is impossible to control. Finally, 

NOXIDIZER incineration requires excessive fuel consumption when a large number of inert 

compounds are present in the exhaust stream. The NOXIDIZER system is considered technically 

infeasible. 

SCR 

In the review of the RBLC database and other control technology resources for ovens, furnaces, 

dryers and burners, as shown in Tables C-1 through C-4, application of SCR is found in 

association with devices and processes such as gas turbines, nitric acid plants, and steel mill 

annealing furnaces. These particular types of operations are not the same as the operations 

found at the Hexcel facility, therefore, it has been shown that this type of control technology 

has not been used in operations similar to Hexcel operations. 

Inherent to Hexcel's operations in the presence of Silica Oxide (Si02) at a very small particle size 

(0.3 µm) in the gas stream. Because of the particulate laden stream, installation of a baghouse 

would be required prior to operation of a SCR for the Hexcel stream to minimize catalyst 

plugging or poisoning. The very small size of the particulate in the Hexcel stream may not be 

captured within the baghouse, and have a high potential to poison or plug the catalyst of the 

SCR. This would make the SCR ineffective for the fiber line process. 

Because the SCR technology does not control emissions effectively at high temperatures, in 

excess of 1,000 °F, as well as at low temperatures, below 700 °F, the air stream would need to 

be cooled to a maximum of 450 °F for proper baghouse operation and the air stream would be 
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reheated to above 700 °F for proper SCR operation. This would require significant operational 

expense and additional combustion related emissions. 

An additional negative aspect associated with the SCR system is additional ammonia emissions. 

Ammonia slip (release of ammonia emissions) increases as the SCR cata lyst activity decreases. 

Therefore, an increase in ammonia emissions would be expected with the operation of the SCR. 

As noted in the introduction to this analysis, ammonia is a PM2.s precursor. 

For these combined reasons, SCR technology is considered to be technically infeasible for 

controlling NOx emissions from the Fiber Lines. 

SNCR 

Though simple in concept, it is challenging in practice to design an SNCR system that is reliable, 

economical, simple to control, and meets other technical, environmental, and regulatory 

criteria. The review of the RBLC database and other control technology resources for ovens, 

furnaces, dryers and burners shown in Tables C-1 through C-4 show that th is type of control 

technology has not been used in operations similar to Hexcel operations. 

The SNCR technology does not control emissions effectively at temperatures below 1,600 °F. 

Because the Hexcel the air stream will be controlled by baghouse for particulate emissions, it 

would need to be cooled to a maximum of 450 °F for proper baghouse operation and the air 

stream would be reheated to above 1,600 °F for proper SNCR operation. This would require 

significant operational expense and additional combustion related emissions. 

Additional ammonia emissions are also associated with the ammonia injection process for the 

SNCR. Most of the excess reagent used in the process is destroyed through other chemical 

reactions. However, a small portion remains in the flue gas as ammonia slip33• Ammonia is 

considered as a precursor to PM2.s formation. 

For these reasons, the SNCR technology is considered to be technically infeasible for the Hexcel 

Fiber Line process. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of NOx are the following, with most effective control first and least effective control last. 

1. Ultra-Low-NOx Burners, 
2. Low-NOx Burners, 
3. De-NOx Water System, 
4. Good Combustion Practices, 
5. Use of Natural Gas Only as Fuel, 

33 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA/424/ 8-02-001 
(http://www.epa.gov/ttn/catc/dir1 /c_allchs.pdf); January 2002 
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Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each NOxcontrol technology under evaluation is applied, are presented in Attachment A. 

Supporting emission calculations are provided in Attachment B, Table B-1. 

Because existing operations of the Fiber Lines incorporates good combustion practices and 

natural gas as fuel as part of current operations, these controls have not been further evaluated 

beyond calculation of existing emissions from the facility. Emissions associated with 

implementation of the LNB burner technology on units currently uncontrolled by this technology 

were calculated assuming 50% control efficiency34
• Emissions associated with implementation 

of the ULNB burner technology were calculated assuming 80% control efficiency35. For 

evaluation purposes, review of the cost/benefit of incorporating the ULNB technology on the 

units that currently have LNB technology has been evaluated. This applies to the Fiber Line 13 -

16 ovens. Hexcel has reviewed applying this to the existing RTO control units and has found that 

this is not a technically feasible option due to the extensive modifications it would require. 

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing the LNB burner technologies on Fiber Lines 2 -

7, 8, 10, 11, 12, 13, 14, 15 and 16 were calculated and are summarized in Attachment A for each 

of the Fiber Lines. Detailed annualized cost calculations are provided in Attachment B, Tables B-

6, B-7 and B-8. 

Environmental Impact Analysis for Potential Control Technologies 

Additional environmental impact is associated with additional energy requirements and 

potential emissions associated with the firing of LNBs. 

Select BACT for NO. 

The review of U.S. EPA RBLC database for operations similar to Hexcel's showed that 

technologies typically used for NOx controls include: good combustion practices, use of natural 

gas as a fuel, use of LNBs, and use of LoTOx, SCR or SNCR. It has been shown that LoTOx, SCR 

and SNCR technologies are technically infeasible for Hexcel's operations. Therefore, the 

proposed operation of LNB technology is the best available control for this type of gas stream. 

34 Based on assumptions contained in emission factors available through AP-42 Table 1.4-1 - Emission Factors for 
Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. Uncontrolled emissions from a 
small boiler are 100 lb/106 scf while controlled Low-NOx burner emissions from a small boiler are 50 lb/106 scf. 
Therefore, Low NOx burners are assumed to control emissions by 50%. [1-50/100 = 50%] 

35 U.S. EPA Technical Bulletin " Nitrogen Oxides (NOx) Why and How are They Controlled" , EPA 456/F-99-006R 
November 1999. 

(footnote continued) 
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Hexcel has installed LNBs in compliance with BACT requirements to control the new Fiber Lines 

13 and 14, as well as new Matrix Tower 1, 3 and 4 thermal oxidizer replacements. Hexcel is also 

committed to installing LNBs in compliance with BACT requirements to control permitted, but 

not built Fiber Lines 15 and 16. On May 19, 2015, Hexcel submitted a letter to UDAQ regarding 

"Supplemental Responses - BACT for Oxidation Ovens of Proposed New Carbon Fiberlines 15 

and 16 Modification of AO DAQE-AN113860023-0015 to Add Carbon Fiber Lines 15 and 16".36 

This letter provides supplemental information regar ding determination of BACT for the 

oxidation ovens for Fiber Lines 15 and 16 as implementation of LNB technology, and is provided 

as Attachment D. Cost calculations provided in this letter in 2015 dollars determined a cost per 

ton threshold for installation of ULNB on the Fiber Line 13, 14, 15 or 16 oxidation ovens at 

$47,890 per ton of NOx reduced. This threshold will be higher in 2017 dollars, in addition to 

requiring retrofit costs for Fiber Lines 13 and 14. Review of t he costs and benefits associated 

with implementing ULNB technology on all Fiber Lines 13 - 16 oven burners has been conducted 

as part of this analysis and is addressed below. Summary calculations are provided in 

Attachment A. 

Hexcel has conducted additional review of the cost effectiveness of installing ULNB on Fiber 

Lines 13 - 16 oven burners currently controlled with LNB technology. This analysis did not 

include costs associated with loss of production for the facil ity. As shown in tables A-11 through 

A-14, the estimated cost effectiveness of implementing the ULNB technology on Fiber Lines 13 -

16 is well above the UDAQ cost effectiveness threshold for BACT of $20,000 per ton of NOx 

reduced. Thus, the ULNB technology has been determined to be cost prohibitive for these 

sources. 

Upon installation and operation of the DFTO units on Fiber Lines 13 and 14, and based on recent 

in-house stack measurements of Fiber Lines 13 and 14, Hexcel has determined that NOx 

emissions were increasing significantly with elevation of the DFTO burner temperature. With 

the introduction of De-NOx water, Hexcel was able to significantly reduce the NOx emissions 

from the DFTO. Hexcel is currently evaluating the feasibility of incorporating this adjustment for 

the DFTOs to meet current permit limits. 

Burners installed for existing units in Fiber Lines 2 through 7, 8, 10, 11, and 12 were installed 

from 1981 through 2011. The burners on the ovens for these Fiber Lines were installed based 

on Hexcel's permitted allowable emissions at the time of permitting. Retrofit of the existing 

burners to incorporate LNB technology would require many expensive operational adjustments 

to the ovens, including, but not limited to: 

• Demolition of existing operations; 

• Redesign of hoods; 

• Ductwork, ID-fan and stack redesign; 

• Air flow adjustments; 

• Gas line input retrofit; and 

36 Letter to Nando Meli , UDAQ from Bryan Wheeler, Hexcel Corporation May 19, 2015. 
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• Installation of pressure regulators. 

A retrofit factor of 1.4 was included in the cost of installing the LNBs based on documentation 

provided in the OAQPS manual, however this does not represent the true additional costs 

associated with retrofitting the older lines to incorporate newer burners. Because proper 

oxidation is essential to the carbon stabilization process, redesign of the oven burner operations 

would require a complete redesign of the Fiber Line process to achieve permitted production 

levels. Redesign of the Fiber Lines would create significant loss in production for Hexcel. In 

order to install LNB technology, Hexcel estimates up to 3 weeks of down time per line for Fiber 

Lines 2 -7, 8 and 10, and 2 weeks of down time per each of the 4 ovens per line for Fiber Lines 11 

and 12. Upon UDAQ's request37
, Hexcel has not included the costs associated with loss of 

production in the total costs associated with the installation of LNBs for the older lines. 

Even when not considering the costs associated with the loss of production, this proposed 

technology is cost prohibitive for controlling NOx emissions from Fiber Lines 2, 5, 6, 7, 8, 10, 11 

and 12. The estimated cost effectiveness of implementing this technology on existing Fiber 

Lines (2, 5, 6, 7, 8, 10, 11 and 12) is equal to or more than the UDAQ cost effectiveness threshold 

for BACT of $20,000 per ton of NOx reduced. Thus, the LNB technology has been determined to 

be cost prohibitive for these lines. 

Because the burners associated with Fiber Lines 3 and 4 are largely electrical burners, only one 

natural gas combustion burner, associated with the incinerator for each of these Fiber Lines, 

would need to be addressed. While this appears to reduce the potential cost of incorporating 

the LNB technology for these Fiber Lines, further evaluation is warranted. The incinerators for 

Fiber Lines 3 and 4 were installed and began operation many years ago. The construction of the 

incinerators does not lend itself to simple replacement of the incinerator burners with newer 

technology. Modification of these incinerators would require complete replacement of the 

incinerators. Because Hexcel has reviewed costs and benefits of doing this for the Matrix Tower 

incinerators, it has been determined that the costs associated with the replacement of the 

incinerators is very high. Therefore, replacement of the Fiber Line 3 and 4 incinerators is not 

warranted for the minor reduction in NOx emissions that this would produce. 

Existing controls, including good combustion practices and use of natural gas as fuel is 

determined to be NOx BACT for Fiber Lines 2 - 8, 10, 11, and 12. NOx control for the newer Fiber 

Lines 13 and 14, and proposed Fiber Lines 15 and 16 will incorporate LNB as established in the 

AOs approved for Hexcel December 2011 and August 2015, respectively. Hexcel is currently in 

the process of evaluating the technical feasibility of incorporating De-NOx water systems to 

control NOx emissions from the DFTOs on Fiber Lines 13 and 14, and proposed Fiber Lines 15 

and 16. 

37 Meeting at UDAQ April 5, 2018 with Nanda Meli , Jon Black and Brandy Cannon from UDAQ, and Bryan Wheeler 
of Hexcel and Miriam Hacker of Aspen Outlook, LLC. Nanda Meli suggested at this meeting that a replacement 
of burners could be phased in and loss of production should not be accounted. 

Revision 2- May, 2018 



PM2.s BACT/BACM Analysis - Revision 2 - Hexcel Corporation, West Valley City, UT 

BACT Analysis for voe Emissions 

Identify All Control Technologies 

Hexcel has identified the following control technologies applicable for controlling VOC emissions 

from the Fiber Lines, based on the review of U.S. EPA RBLC database and similar operations: 

1. Good Combustion Practices, 

2. Use of Natural Gas Only as Fuel, 

3. Oxidation Catalyst, 

4. Flares, 

5. Incinerators, and 

6. Regenerative Thermal Oxidizer (RTO) 

Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-1 presents a summary of controls identified for t he carbon fiber 

manufacturing facilities. The only VOC control associated with the ident ified carbon fiber 

manufacture facilities is a wet scrubber for the control of VOCs from an acrylonitrile delivery 

storage tank. This type of system does not exist at the Hexcel facility. Table C-5 presents the 

results of searches of the database conducted for similar combustion un its fired with natural gas 

for VOC. The list above is a summary of these results . Each identified control technology is 

discussed further below. 

Good Combustion Practices 

Good combustion practices are the accepted technology for minimizing VOC emissions for many 

sources listed in the U.S. EPA's RBLC database. In th is practice, VOC emissions are reduced by 

keeping burners maintained properly and operat ing according to thei r design. Hexcel has opted 

for this level of control for combustion sources. 

Use of Natural Gas Only as Fuel 

The use of natural gas as fuel limits VOC emissions, as compared to other fuel options, such as 

diesel or coal, because these options generate more VOC emissions per heat output. VOC 

emissions from combustion of natural gas are lower t han emissions from any other readily 

available fuel. Therefore, Hexcel has opted for t his level of control for combustion sources. 

Catalytic Oxidation 

Catalytic air purification is characterized by flameless oxidat ion of the pollutants contained in 

the exhaust air at temperatures between 200 and 500 ·c. This control technology is typically 

used for abatement for low to medium air volumes. After the exhaust air has been heated up, 

the pollutants are oxidized by the catalyst t o CO, and H,O. The process can only be applied to 

certain pollutants and to exhaust air conta ining no dust. Certain contaminants will chemically 

react or alloy with common catalysts and cause deactivation. Control by catalytic oxidation can 

achieve VOC reductions greater than 95% at optimal temperatures and conditions. 

Flares 

Flaring/vapor combustion is a voe combust ion control process in which the voes are piped to a 

remote, usually elevated, location and burned in an open f lame in the open air using a specially 
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designed burner tip, auxiliary fuel, and steam or air to promote mixing for nearly complete 

destruction. VOC destruction efficiency depends on an adequate flame temperature, sufficient 

residence time in the combustion zone, and turbulent mixing. A properly operated flare can 

achieve a destruction efficiency of 98% or greater. The waste gas stream must have a heating 

value greater than 300 Btu/scf. If this minimum is not met, auxiliary fuel must be introduced to 

achieve sufficient combustion. 

Flares can be used to control almost any high concentration voe stream, and can handle 

fluctuations in VOC concentration, flow rate, heating value, and inert content. Flaring is 

appropriate for continuous, batch, and variable flow vent stream applications38
• 

Incinerators 

Incineration destroys organic emissions by oxidizing them to carbon dioxide and water vapor. 

Incineration is the most universally applicable control method for organics. Given the proper 

conditions, any organic compound will oxidize. Oxidation proceeds more rapidly at higher 

temperatures and a higher organic pollutant content. 

The heart of an incinerator system is a combustion chamber in which the voe-containing waste 

stream is burned. Since the inlet waste gas stream temperature is generally much lower than 

that required for combustion, energy must be supplied to the incinerator to raise the waste gas 

temperature. The energy released by the combustion of the VOCs in the waste gas stream is 

rarely sufficient to raise its own temperature to the desired levels, so that auxiliary fuel (e.g., 

natural gas) must be added. 

The reactor temperature is determined by the required level of voe control of the waste gas 

that must be achieved within the time that it spends in the thermal combustion chamber. The 

shorter the residence time, the higher the reactor temperature must be. Once the unit is 

designed and built, the residence time is not easily changed, so that the required reaction 

temperature becomes a function ofthe particular gaseous species and the desired level of 

control39
• 

Regenerative Thermal Oxidizer 

A RTO destroys HAPs, voes and odorous emissions that are often discharged from industrial or 

manufacturing processes. Emission destruction is achieved through the process of high 

temperature thermal oxidation, using the proper mix of temperature, residence time, 

turbulence and oxygen to convert pollutants into carbon dioxide and water vapor. RTOs 

38 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-001, Daniel C. Mussatti & William M. 
Vatavuk, January 2002. Section 3 VOC Controls, Section 3.2 voe Destruction Controls, Chapter 1 Flares, p. 1-5. 

39 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-001, Daniel C. Mussatti ft William M. 
Vatavuk, January 2002. Section 3 voe Controls, Section 3.2 VOC Destruction Controls, Chapter 2 Incinerators, p. 
2-6. 
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repurpose the thermal energy generated during operation to reduce operating costs and energy 

consumption of the system itself. 

voe and HAP-laden process gas is either pushed or pulled into the inlet manifold of the oxidizer 

via a system fan. Flow control directs this gas into energy recovery chambers where it is 

preheated. The process gas and contaminants are progressively heated in ceramic media beds 

as they move toward the combustion chamber. 

Once oxidized in the combustion chamber, the hot purified air releases thermal energy as it 

passes through the media bed in the outlet flow direction. The outlet bed is heated and the gas 

is cooled so that the outlet gas temperature is only slightly higher than the process inlet 

temperature. Poppet valves alternate the airflow direction into the media beds to maximize 

energy recovery within the oxidizer. The high-energy recovery within these oxidizers reduces the 

auxiliary fuel requirement and saves operating cost. RTOs can achieve high destruction 

efficiency and self-sustaining operation with no auxiliary fuel usage at low concentrations. 

Emissions associated with implementation of the RTO technology were calculated assuming 98% 

control efficiency40
. 

Eliminate Technically Infeasible Options 

Catalytic Oxidation 

The catalytic oxidation process can only be applied to certain pollutants and to exhaust air 

containing no dust in a small temperature range. Certain contaminants will chemically react or 

alloy with common catalysts and cause deactivation. Hexcel has had issues with the silica dust 

associated with the Fiber Lines and catalysts in the past. 

Additional negative aspects may include the products of combustion, which may increase the 

emissions of some pollutants. Specifically, sulfur containing compounds will be converted to 

their oxides, and halogen containing compounds will be converted to acids. 

For these reasons, catalytic oxidation is considered to be technically infeasible for the Hexcel 

Fiber Line process. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of VOC are the following, with most effective control first and least effective control last. 

1. Regenerative Thermal Oxidizer 
2. Incinerators 
3. Flares 

4. Use of Natural Gas Only as Fuel 

40 OAQPS, EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-001, Daniel C. Mussatti & William M. 
Vatavuk, January 2002. Section 3 voe Controls, Section 3.2 voe Destruction Controls, Chapter 2 Incinerators, p. 
2-7. 
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5. Good Combustion Practices 

Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Emissions associated with existing process operation for each Fiber Line, and the emissions once 

each VOCcontrol technology under evaluation is applied are presented in Attachment A. 

Supporting emission calculations are provided in Attachment B, Table B-1. 

Because the existing operations of the Fiber Lines include good combustion practices, natural 

gas as fuel, flaring and incineration, the estimated emissions associated with these controls are 

equal to existing emissions from the facility. 

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing the RTO on Fiber Lines 2 - 7, 8, 10, 11 and 12 

were calculated and are summarized in Attachment A for each of the Fiber Lines. Supporting 

cost calculations are provided in Attachment B, Table B-8. 

Environmental Impact Analysis for Potential Control Technologies 

Additional environmental impact is associated with additional energy requirements and 

potential emissions associated with the firing of the RTO. 

Select BACT for voe 
Based on the review of U.S. EPA RBLC database for operations somewhat similar to Hexcel's, 

control technologies typically used for VOC controls include: good combustion practices, use of 

natural gas as a fuel, and use of thermal oxidizer technologies. The proposed operation of a 

RTO, following a high temperature furnace is clearly the best available control for this type of 

gas stream and has been installed for use with Fiber Lines 13 and 14, and has been planned for 

installation for the proposed Fiber Lines 15 and 16. 

However, the estimated cost effectiveness of implementing this technology on existing Fiber 

Lines (2 -7, 8, 10, 11 and 12) is more than is the UDAQ cost effectiveness threshold for BACT of 

$20,000 per ton of VOC reduced. The estimated annualized cost to install and operate an add

on control device for voe is more than $35,000 per ton of voe reduced. In addition, redesign of 

the Fiber Lines would require significant loss in production for Hexcel. Costs associated with loss 

of production have conservatively not been included in the total costs associated with the 

installation of voe controls for the older lines. Thus, installation of the RTO technology on the 

older lines has been shown to be cost prohibitive. Therefore, existing controls, including good 

combustion practices, use of natural gas as fuel, incineration and flaring technology are 

determined to be voe BACT for Fiber Lines 2-7, 8, 10, 11 and 12. 
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BACT Analysis for Ammonia Emissions 

Per the letter received from UDAQ on April 9, 2018 regarding the Serious PM2.s NAA SIP Control 

Strategy-Ammonia BACT Requirement, all NH3 emission sources at the site have been listed 

and the NH3 BACT assessment has been reviewed and updated. 

Hexcel NH3 Emission Sources 

The stabilization process occurring in the oxidation ovens produce NH3 emissions. Exhaust gases 

containing oxidation process emissions from the ovens are captured in hoods at either ends of 

each oven or within the oven structure. NH3 emissions can be measured from all fiber line 

emission release points associated with the fiber lines, including surface treatment operations. 

Because of the unique processes associated with Hexcel operations, emissions cannot be 

estimated based on standard available emission factors. In 1996, NH3 emissions were measured 

from Fiber Line 4, 6 and 7 release points. These measurements were used to estimate emissions 

in Fiber Lines 2 - 7. In 2007, Hexcel measured NH3 from all fiber line emission release points 

associated with Fiber line 8, including surface treatment operations. The data from these 

measurements has been used to estimate NH3 emissions from Fiber Lines 8 - 12. In 2016 NH3 

emissions were measured from Fiber line 13 oven and baghouse release points. These 

measurements were used to estimate emissions from Fiber Lines 13 - 16. Surface treatment 

emissions from these fiber lines were estimated based on the Fiber line 8 measurements. 

Additional Observations 

Very little additional information was identified for potential NH3 control technologies. Several 

papers were identified that discussed emission factors for ammonia emission sources as well as 

source category contributions. Much of the literature is focused on the contribution from 

agricultural sources, which are the predominant contributor to national and regional emissions. 

However, one paper indicated that in urban areas industrial sources can make significant 

contributions. 

Identify All Control Technologies 

Hexcel has identified the following control technologies applicable for controlling NH3 emissions 

from the Fiber lines, based on the review of U.S. EPA RBLC database and similar operations, as 

well as from Control and Pollution Prevention Options for Ammonia Emissions41
: 

1. Good operating practices, 
2. Capture systems, 
3. Exhaust stream recovery and recycle, 
4. Leak Detection and Repair Program (LDAR), 
S. Wet scrubber, and 
6. Condensate strippers 

41 OAQPS Control Technology Center, Control and Pollut ion Prevention Options fo r Ammonia Emissions , EPA 
456/R-95-002, Jennifer Phillips, April 1995. 
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Two carbon fiber manufacture facilities were identified in the search of the RBLC database. 

Attachment C, Table C-1 presents a summary of controls identified for the carbon fiber 

manufacturing facilities. The facility did not install NH3 control equipment. Table C-6 contains 

the results of additional searches for NH3 controls in the database, for similar combustion units 

fired with natural gas. The only sources identified with NH3 BACT requirements were associated 

with the operation of a SCR, or a combustion turbine. No specific control devices for NH3 were 

identified. 

Ammonia emissions can be controlled by various control technologies including both add-on 

control devices and pollution prevention techniques. The wet packed tower scrubber can 

control ammonia emissions with control efficiencies up to 99%. Condensers can remove 

ammonia by converting gas to a liquid, with the condensate being returned to the process for 

reuse. Ammonia recycle, where ammonia is collected from the exhaust gas stream and 

subsequently returned to the process, is a common pollution prevention method. This process 

is most often used in the manufacture of fertilizers where quantities of ammonia are abundant 

and subsequently render the method feasible. Each identified control technology is discussed 

further below. 

Good Operating and Maintenance Practices 

Good operating practices limit ammonia emissions by ensuring that fugitive emissions are 

minimized. Ammonia leaks occurring from process equipment can be easily controlled by 

applying capture devices to collect the fugitive emissions. After collection, the vapors may be 

conveyed to a control device such as a filter or wet scrubber for treatment. In addition, the 

equipment must be properly maintained to ensure that worn parts are replaced. U.S. EPA 

acknowledged in the OAQPS manual, that, where the cost of add-on controls is not warranted, 

ammonia emissions may be limited by applying good management practices42. 

Capture Systems 

Capture devices such as hoods may be used to collect ammonia emissions. Enclosures, either 

partial or complete, encircle the emission source without interrupting the process and prevent 

emission releases from entering the atmosphere. Capture hoods are placed on the outside of 

the process and use a powerful airstream to draw emissions into the hood after they are 

released to the atmosphere. Receiving hoods use the momentum of certain exhaust streams to 

facilitate the collection of emissions and capture emissions once they exit the process. Once 

these streams are collected using capture systems, the streams are often vented to a control 

device for treatment. 

420AQPS Control Technology Center, Control and Pollution Prevention Options for Ammonia Emissions , EPA 
456/R-95-002, Jennifer Phillips, April 1995. p. 2. 
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Exhaust stream recovery and recycle 

For operations that use ammonia as a feedstock, emissions control is intrinsic in the recovery 

and recycle process. For smaller applications such as refrigeration systems, emissions of 

ammonia refrigerant may be collected and recycled back to the system for reuse. 

LOAR 

Leak Detection and Repair Programs (LOAR) are used in operations where liquid ammonia is 

contained in pipes. The program entails routine monitoring for leaks around piping connections 

and pumps using a handheld analyzer. 

Wet Scrubber 

The most common add-on control device used to control ammonia emissions is the wet 

scrubber which employs the method of absorption. Through absorption, gaseous material is 

collected through direct contact with a scrubbing liquid, which is usually water. The success of 

the scrubber is dependent on the solubility of a gas in the scrubbing liquor. Since ammonia is 

highly soluble in water, the wet scrubber is effective in controlling ammonia emissions. Control 

efficiencies up to 99% have been demonstrated in actual applications. 

Venturi scrubbers are generally applied for controlling particulate matter and 502. However, 

with the incorporation of a packed bed scrubber, NH3 may be efficiently controlled as well. 

Operation of this unit is described in detail in the PM2.s BACT section. 

The BACT analysis estimates scrubber/packed bed NH3 control efficiency at 98% based on 

vendor information43. Although there is a potential for particulate from Hexcel operations to 

clog a packed bed scrubber, the quote provided by Pollution Control Systems is for a 2-stage 

unit with a venturi scrubber upstream of a packed bed scrubber, for control of PM2.s, 502 and 

NH3 to 98%. 

Disadvantages associated with the use of wet scrubbers include a possible water disposal 

problem, possibility of high pressure drop and horsepower requirements, and corrosion of the 

unit. The high pressure drop through these systems results in high energy use, and the relatively 

short gas-liquid contact time restricts their application to highly soluble gases. 

Condensate St rippers 

Condensation converts a gas to a liquid by removing heat or increasing the pressure. Removal 

efficiencies of condensate strippers are not high for most gas pollutants since the unit does not 

lower temperatures below 100 F. Condensate strippers create a resulting process condensate. 

43 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able 
to achieve 98% removal efficiency was e-mailed on 03/31 /17 from Pollution Control Systems to L. Courtright 
(Aspen Outlook, LL(). 

Revision 2- May, 2018 



PM2.s BACT /BACM Analysis - Revision 2 - Hexcel Corporation, West Valley City, UT 

Eliminate Technically Infeasible Options 

Leak Detection and Repair Program 

The LOAR programs that are cited in the RBLC are associated with processes involving 

concentrated, aqueous ammonia containment where ammonia is emitted from fugitive 

components, not a stack. The ammonia associated with the Hexcel process is primarily emitted 

at the stack, is gaseous and dilute, and formed as a by-product of either the combustion process 

or the open surface treatment operations. A LOAR program would not be an effective control 

for either of these types of operations, and is not considered further. 

Condensate Strippers 

This type of technology is not typically applied for process NH3 emissions such as Hexcel's as the 

expected removal efficiency is not high. Condensate strippers are most commonly used to 

remove ammonia in the fertilizer industry, where the resulting process condensate can be 

recycled back to the process. This application will not apply at the Hexcel facility. 

Exhaust stream recovery and recycle 

Hexcel does not use ammonia as a feedstock, therefore, the recovery and recycle process will 

not apply for this facility. 

Rank Technically Feasible Control Technologies 

Based on the information provided in the previous section, control technologies applicable for 

control of NH3 are the following, with most effective control first and least effective control last. 

1. Wet scrubber, 
2. Good operating practices, 
3. Capture systems 

Evaluation of Most Effective Controls 

Evaluate Emission Impacts from Potential Control Technologies 

Attachment A presents for each Fiber Line the emissions associated with the existing process 

operation, and the emissions once each NH3 control technology under evaluation is applied. The 

supporting detailed emission calculations are provided in Attachment B, Table 8-1. 

Because the existing operations of the Fiber Lines includes good operational practices as part of 

the existing process, no further evaluation of emissions associated with these controls were 

evaluated beyond calculation of existing emissions from the facility. In addition, Hexcel 

currently employs hoods over all surface treatment operations to capture emissions as 

effectively as possible, therefore, no further evaluation of emissions associated with these 

controls were evaluated beyond calculation of existing emissions from the facility. Emissions 
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associated with implementation of a wet scrubber/packed bed technology were calculated 

assuming 98% based on vendor information44
• 

Cost/Benefit Analysis for Potential Control Technologies 

Annualized costs associated with implementing a wet scrubber/packed bed on all Fiber Lines 

were calculated and are summarized in Attachment A for each of the Fiber Lines. Supporting 

cost calculations are provided in Attachment B, Table B-5. 

Environmental Impact Analysis for Potential Control Technologies 

Additional environmental impact associated with the use of wet scrubber/packed beds include 

water disposal requirements and potential packed bed replacement resulting in solid waste 

disposal. The high pressure drop through these systems results in high energy use, resulting in 

additional combustion emissions. 

Select BACT for Ammonia 

Based on the review of U.S. EPA RBLC database and other sources for operations somewhat 

similar to Hexcel's, control technologies typically used for ammonia controls include: good 

operating practices, leak detection and repair programs, and use of wet scrubber technologies. 

Use of an LDAR program for ammonia at Hexcel has been shown to be technically inapplicable. 

Installation of wet scrubber/packed bed technology would require redesign of the Fiber Lines. 

Redesign of the Fiber Lines would require significant loss in production for Hexcel. Costs 

associated with loss of production have conservatively not been included in the total costs 

associated with the installation of NH3 controls for the older lines. The estimated cost 

effectiveness of implementing a wet scrubber technology on all Fiber Lines is more than is the 

UDAQ cost effectiveness threshold for BACT of $20,000 per ton of NH3 reduced. The estimated 

annualized cost to install and operate an add-on control device for ammonia is more than 

$55,000 per ton of NH3 reduced. In addition, redesign of the Fiber Lines would require 

significant loss in production for Hexcel, which has, conservatively, not been included in the 

total costs associated with the installation of NH3 controls for the Fiber Lines. Therefore, the 

wet scrubber/packed bed technology has been determined to be cost prohibitive. 

Existing controls, including good operating practices is determined to be ammonia BACT for all 

Fiber Lines. The RBLC database indicates that good management practices is a common control 

technology used in conjunction with similar types of processes. Thus, the RBLC search results 

support Hexcel's BACT determination. 

44 The basic equipment cost of a 2-stage unit, with a venturi scrubber upstream of a packed-bed scrubber able 
to achieve 98% removal efficiency was e-mailed on 03/31 /17 from Pollution Control Systems to L. Courtright 
(Aspen Outlook, LL(). 
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BACT Analysis for Miscellaneous Operations Associated with the Fiber 

Lines 

Hexcel's primary Fiber Line manufacturing operations require operation of associated 

operations which include: pilot plant operations, matrix operations, comfort heating and 

emergency generation equipment. The pilot plant is a research facility which is essentially a 

small Fiber Line. Matrix or Pre-Preg operations involve the finishing process of application of 

resins to the carbon fiber. Emissions associated with these operations primarily include 

ammonia, xylene, and combustion emissions from operation of the pilot plant, the matrix 

incinerators, the HVAC system and emergency generators. 

The discussions provided for the Fiber Line operations also apply to the Pilot operations, as well 

as the Matrix incinerator operations, except for the inclusion of ammonia and VOC emissions 

from the Matrix process. 

Annualized costs associated with implementing proposed control technologies on the Pilot and 

Matrix operations were calculated and are summarized in Attachment A for each of the Pilot 

and Matrix operations. Supporting cost calculations are provided in Attachment B. 

Over the last few years Hexcel has updated the control technology associated with the Matrix, 

Tower 1, Tower 3 and Tower 4 incinerators. These upgrades included installation of a more 

efficient incinerator for Tower 1 and RTOs for Towers 3 and 4 in place of the previously existing 

incinerators, reducing incinerator and combustion related emissions. All new thermal oxidizers 

have been installed with LNB technology. 

Hexcel has conducted additional review of the cost effectiveness of installing ULNB on burners 

currently controlled with LNB technology, which include Matrix RTO burners. This analysis did 

not include costs associated with loss of production for the facility. As shown in table A-16, the 

estimated cost effectiveness of implementing the ULNB technology on the Matrix RTOs is well 

above the UDAQ cost effectiveness threshold for BACT of $20,000 per ton of NOx reduced. 

Thus, the ULNB technology has been determined to be cost prohibitive for these sources. 

BACT for the Pilot and Matrix operations is determined to be maintenance of good operation 

and combustion practices and operation of all incinerators and burners with natural gas fuel, 

consistent with the Fiber Line BACT determinations. Hexcel will continue to evaluate the 

functionality of existing control technologies on the Matrix operations and upgrade as 

appropriate. 

BACT for the HVAC system is determined to be maintenance of good operation and combustion 

practices and operation of all burners with natural gas fuel. 

BACT for the emergency generators will be the use of engines in compliance with NSPS Subparts 

1111 and JJJJ and NESHAP ZZZZ, a restriction on the number of hours the generators are allowed to 

operate annually, and use of low sulfur diesel fuel, propane or natural gas. These types of 

controls have been clearly established as BACT for these types of sources. There is no 
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precedence established for implementing add-on controls such as baghouse, SCR, scrubber 

technology, or thermal oxidation technology on a small diesel engine that is used for emergency 

purposes. No further evaluation of these controls has been conducted. 

A summary of emission rates associated with the HVAC and diesel generator sources is provided 

in Attachment A. 
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Startup/Shutdown Emissions Controls for BACT Listed Equipment 

On April 30, 2014 Hexcel submitted a response to a request from UDAQ for additional 

information related to the PM2.s SIP RACT Request. In this request, Hexcel was asked to provide 

recommendations for startup and shutdown controls for the RACT listed equipment at the 

facility. In the response to the request, Hexcel provided a detailed evaluation of the start

up/shutdown emission controls for Hexcel's processes including Fiber Lines 2, 3, 4, 5-7, 8, 10, 11, 

12, 13, and 14 and Matrix (pre-preg) operations which manufacture solvated resins and perform 

solvated resin impregnation. This analysis provided a description of the available controls, best 

operational practices, and Hexcel's procedures including those above and beyond the AO 

requirements to eliminate or prevent emissions during startup/shutdown. 

Hexcel's standard operating procedure is to not start processing product until desired operating 

conditions have been achieved. Therefore, the startup sequence begins and runs to completion 

prior to the input or passing of PAN or pre-preg through the system. Similarly, shutdown of the 

system is conducted at a time which no product is running through the fiber lines or pre-preg 

processes. Therefore, during start-up and shutdown of the carbon fiber lines, process related 

emissions are not expected; only natural gas combustion related emissions are expected. These 

emissions have already been accounted as part of Hexcel's normal emissions and are permitted 

as a part of facility-wide natural gas consumption limits. Hexcel currently accounts for emissions 

during startup/shutdown of equipment and reports them to UDAQ in its annual emissions 

inventory. 

Hexcel will refer to the April 30, 2014 letter submitted to UDAQ for the detailed description of 

startup/shutdown operations and best practices associated with the Hexcel West Valley City 

Facility.45 These identified operations satisfy startup/shutdown BACT conditions for the facility 

and apply to Fiber Lines 15 and 16 as well. A copy of this letter is provided in Attachment E for 

reference. 

45 Letter to Ms. Camron Harry, UDAQ from Shannon Storrud, Hexcel Corporation , dated April 30, 2014, RE: PM2.5 
SIP RACT - Responses to Request for Additional Information . 
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Recommended Emission Limits and Monitoring Requirements 

Hexcel currently operates under Approval Order DAQE-AN113860031-18. Within this AO, 

Hexcel is bound to existing emission limits and monitoring requirements. 

All Hexcel sources are listed in the Special Provision Section, Section II.A of the AO. This section 

details source type, manufacturer and rating where available for each Hexcel emission source. 

All sources have been discussed and evaluated in the previous BACT sections. PM2.s BACT 

determinations have been made for each of the facility sources. 

Emission limits and monitoring requirements for the facility as a whole, as well as for each 

identified source are listed in the Special Provision Section, Section 11.B of the AO. All 

requirements have been established to ensure the Hexcel facility meets all applicable state and 

federal standards and requirements. In permitting this facility, BACT determinations have been 

made for the most recently permitted Fiber Lines (Fiber Lines 13, 14, 15 and 16). 

In the previous sections of this BACT Analysis, it has been shown that no additional controls are 

required for this facility to meet the requirements of a PM2.s BACT determination. Therefore, 

the emission limits and monitoring requirements established for the facility in its AO are 

sufficient to meet PM2.s BACT/ BACM requirements. 

Hexcel's Efforts Above and Beyond - ISO 14001 Environmental Management 

System Procedures 
Hexcel has implemented and maintains a rigorous system of t raining, inspections and reporting 
at the Facility as a part of ISO 14001 procedures that ensures compliance with the all applicable 

emission standards and limits. 

Hexcel environmental staff ensure that all employees are properly trained to do the required 

monitoring to maintain compliance with the facility AO and other environmental requirements. 

The staff environmental engineer requ ires that at least one employee conduct daily inspections 

of all operations. During these inspections, the employee observes any opacity events, as well 

as other non-conforming environmental conditions, and reports them. 

An Emission Control Record (ECR) system is maintained to complement t he inspection 

procedures. The ECR system helps Hexcel to efficiently identify and respond to any deviations 

or excess emissions events. A thorough investigation is conducted for each identified concern 

or nonconformance to determine its viability or any impacts. Appropriate actions will be 

identified, taken, and documented on the ECR form to mitigate all concerns or impacts resulting 

from each nonconformance. The ECR itself is not an excess emission event. The ECR is simply 

an internal procedure to track all deviations. Once an ECR is initiated, the Environmental 

Engineer determines whether to notify UDAQ with an Unavoidable Breakdown report or not. 

Emission standards and limits, which are tracked at the Facility, are part of the ECR. The ECR 

system essentially is a Nonconformance and Corrective/Preventative Act ion Plan that is part of 

Hexcel's overall Environmental Management System Procedure. 
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BACT Implementation Calendar 

In March of 2017, Hexcel submitted a Notice of Intent to UDAQ for the redesign of the 

particulate control system for the new Fiber Lines 15 and 16. Based on operational experience 

with Fiber Lines 13 and 14, Hexcel determined that the DFTO exhaust and the RTO exhaust from 

the Fiber Lines would be better controlled separately. As part of compliance with this BACT, 

Hexcel plans to submit a Notice of Intent (NOi) at the end of 2018 or beginning of 2019 to 

modify Fiber Lines 13 and 14 to incorporate the filter box control. 

Hexcel is currently in the process of determining the feasibility of incorporating the De-NOx 

water adjustment for the DFTOs in order to meet current permit limits for Fiber Lines 13, 14, 15 

and 16. If it is found that this process is technically feasible with the current control system, 

Hexcel will begin the NOi and modification process for these adjustments in 2019 and into 2020. 

Hexcel is committed to meeting all monitoring and reporting requirements established in its AO 

and will continue to do so within the required schedule. 

Potential Modification Benefit Review 

Hexcel environmental staff have discussed potential modifications with operations and plant 

engineering personnel. Hexcel has determined that no additional modifications or incorporation 

of additional control technologies, other than the modifications being reviewed as part of this 

BACT, will result in increased production or reduced costs. 
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Site Name: 

Component ID: 

BACT option 1 

BACT option 2 

Table A-1: PMZ.S BACT Summary· Fiber Line 2 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.5 502 NOx 

Good Good 

Combustion Natural Gas Combustion 

Practices Practices 

Baghouse + Filter 

Box 
Venturi Scrubber Natural Gas 

West Valley City, UT 

Fiber Line 2 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

BACT option 3 Venturi Scrubber Low NOx Burner Existing Venturi Scrubber 
Incineration/ Flares 

BACT option 4 

BACT option 5 

BACT option 6 

Existing Allowable Emissions 

ton r 

BACT option 1 
BACT option 2 
BACT option 3 
BACT option 4 

BACT option 5 

BACT option 6 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Wet ESP 

PM2.5 

1.62 

1.62 

0.45 

Controlled Emissions Table (tpy): 

502 

0.06 

0.06 

0.001 
*J •" . 

NOx 

0.09 

0.09 

0.09 

0.046 
........._ ,,!/'/;" 

O.Q18 ~ / Wf'1,y 

NA1 

. . . NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

$ 350,265 $149,016 NA2 

1.17 0.056 

$ 299,671 $ 2,678,730 

Option 3 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

$ 146,766 $18,449 

1.59 0.046 

$ 92,515 $ 405,171 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

$23,329 

0.073 

$ 320,213 $ 

Thermal 

Oxidization 

voe 
2.98 

2.98 

2.98 

2.98 

voe 
NA2 

voe 
NA2 

voe 
$243,191 

2.92 

83,298 

NH3 

0.00 

NA1 

NA1 

NA1 

NH3 

NH3 

NH3 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing conditions 



Site Name: 

Component ID: 

Table A-2: PM2.5 BACT Summary - Fiber Une 3 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.S 502 NOx 

Good 

BACT option 1 Combustion Natural Gas 
Good Combustion 

Practices 
Practices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

Ultra Low NOx Burner 

BACT option 4 Wet ESP with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 
BACT option 5 

BACT option 6 

Controlled Emissions Table (tpy): 

PM2.5 502 NOx 

4.38 1.67 14.06 

4.38 1.67 14.06 

BACT option 2 1.22 0.03 14.06 

BACTo tion 3 8.82 

BACT option 4 5.83 

BACT option 5 NA
1 

BACT option 6 NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

Annualized Cost($) $ 539,075 $189,349 NA2 

Emission Reduction (tons) 3.17 1.64 

Cost Effectiveness ($/ton) $ 170,307 $ 115,664 

Option 3 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 1 

Annualized Cost ($) $ 310,697 $17,947 

Emission Reduction (tons) 4.30 5.13 

Cost Effectiveness ($/ton) $ 72,320 $ 3,497 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 1 

Annualized Cost ($) NA1 $22,142 

Emission Reduction (tons) 8.21 

Cost Effectiveness ($/ton) $ 2,696 

West Valley City, UT 

Fiber Line 3 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 
Pro ram 

Existing 

Incineration/ Venturi Scrubber 

Flares 

Thermal 

Oxidization 

voe NH3 

3.60 3.82 

3.60 3.82 

3.60 NA
1 

3.60 0.076 

voe NH3 

NA2 NA1 

voe NH3 

NA2 $189,349 

3.35 

$ 56,440 

voe NH3 

$534,387 

3.52 

$ 151,669 

Option 1 Cost/Benefit Ana lysis Summary is not presented because it represents existing conditions 

1 • Not technically feasible 

2 - Existing conditions 

3 • Actual costs associated with incorporating this technology are much higher as they would include replacing an incinerator. 



Site Name: 

Component ID: 

Table A-3: PM2.5 BACT Summary - Fiber Line 4 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysls 

PM2.5 502 NOx 

Good 

Natural Gas 
Good Combustion 

Practices 
BACT option 1 Combustion 

Practices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

BACT option 4 

BACT option 5 

BACT option 6 

Annualized Cost($) $ 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) $ 

Annualized Cost ($) $ 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) $ 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Wet ESP 

PM2.5 

Ultra Low NOx Burner 

with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 
Selective Non-Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

502 NOx 

9.08 

9.08 

9.08 

5.64 

3.80 

NA
1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

562,706 $188,222 NA2 

3.13 1.01 

179,754 $ 185,758 

Option 3 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 1 

336,181 $23,424 

4.25 3.18 

79,124 $ 7,373 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 1 

NA1 $27,620 

5.08 

$ 5,433 

West Valley City, UT 

FiberUne4 

voe NHJ 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 
Existing 

Incineration/ Venturi Scrubber 

Flares 

voe NHJ 

3.35 3.34 

3.35 3.34 

3.35 NA
1 

3.35 0.067 

voe NH3 

NA
2 

NA1 

voe NH3 

NA2 $188,222 

3.28 

$ 57,420 

voe NH3 

$573,911 

3.28 

$ 174,766 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing conditions 

3 - Actual costs associated with incorporating this technology are much higher as they would include replacing an incinerator. 



Site Name: 

Component ID: 

Table A-4: PM2.S BACT Summary - Fiber Line 5 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.S S02 NOx 

Good 

Natural Gas 
Good Combustion 

Practices 
BACT option 1 Combustion 

Practices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

BACT option 4 

BACT option 5 

BACT option 6 

Existing Allowable Emissions 

tn/ r 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

$ 

$ 

$ 

$ 

Ultra Low NOx Burner 

Wet ESP with Flue Gas 

Recirculation 
Selective Catalytic 

Reduction 
Selective Non-Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

PM2.S 502 NOx 

2.69 1.05 10.54 

1.05 10.54 

10.54 

5.27 

2.11 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.S 502 NOx 

663,214 $239,000 NA
2 

1.94 1.03 

342,057 $ 232,444 

Option 3 Cost/Benefit Analysis Summary 

PM2.S S02 NOx 

417,852 $207,519 

2.63 5.27 

158,784 $ 39,385 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

NA1 $243,517 

8.43 

$ 28,886 

West Valley City, UT 

Fiber Line S 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

Existing 
Venturi Scrubber 

Incineration/ Flares 

voe NH3 

2.61 1.53 

2.61 1.53 

2.61 NA1 

2.61 0.031 

voe NH3 

NAZ NA1 

voe NH3 

NAZ $239,000 

1.50 

$ 159,713 

voe NH3 

$641,116 

2.56 

$ 250,768 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing conditions 



Site Name: 

Component ID: 

BACT option 1 

BACT option 2 

BACT option 3 

BACT option 4 

BACT option 5 

BACT option 6 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Table A-5: PM2.5 BACT Summary - Fiber Line 6 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.5 502 NOx 

Good 
Good Combustion 

Combustion Natural Gas 

Practices 
Practices 

Baghouse Venturi Scrubber Natural Gas 

Venturi Scrubber Low NOx Burner 

Ultra Low NOx Burner 

Wet ESP with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 
Selective Non-Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

PM2.5 502 NOx 

10.49 

10.49 

10.49 

5.24 

2.10 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

$ 605,500 $216,690 NA2 

1.55 1.06 

$ 390,690 $ 204,652 

Option 3 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

$ 368,907 $203,903 

2.10 5.24 

$ 175,377 $ 38,877 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

NA1 $240,694 

8.39 

$ 28,682 

West Valley City, UT 

Fiber Line 6 

voe NH3 

Good Combustion Good Operating 
Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

Existing 
Venturi Scrubber 

Incineration/ Flares 

voe NH3 

4.09 3.67 

4.09 3.67 

4.09 NA1 

4.09 0.073 

voe NH3 

NA2 NA1 

voe NH3 

NA2 $216,690 

3.59 

$ 60,328 

voe NH3 

$558,321 

4.01 

$ 139,179 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing conditions 



Site Name: 

Component ID: 

Table A-6: PM2.5 BACT Summary - Fiber Line 7 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.5 S02 NOx 

Good 

BACT option 1 Combustion 

Practices 

Natural Gas 
Good Combustion 

Pract ices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

BACT option 4 

BACT option 5 

BACT option 6 

Existing Allowable Emissions 

(tn/ r) 
BACT option 1 

BACT option 2 

BACT option 3 

BACT option 4 

BACT option 5 

BACT option 6 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Ultra Low NOx Burner 

Wet ESP with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

PM2.S S02 NOx 

2.75 1.69 15.35 

2.75 1.69 15.35 
0.76 0.03 15.35 

7.68 - ' 3.07 

A NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

$ 675,551 $243,305 $ 

1.98 1.65 

$ 340,763 $ 147,035 

Option 3 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

$ 460,081 $202,924 

2.69 7.68 

$ 170,989 $ 26,436 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

NA1 $239,240 

12.28 

$ 19,479 

West Valley City, UT 

Fiber Line 7 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

Existing 
Venturi Scrubber 

Incineration/ Flares 

Thermal 

Oxidization 

voe NH3 

8.11 2.12 

8.11 2.12 
8.11 NA

1 

8.11 0.042 

voe NH3 

$ NA1 

voe NH3 

$ $243,305 

2.07 

$ 117,368 

voe NH3 

$720,290 

7.95 

$ 90,631 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing cond itions 



Site Name: 

Component ID: 

Table A-7: PM2.5 BACT Summary - Fiber Line 8 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.5 502 NOx 

Good 

BACT option 1 Combustion 

Practices 

Natural Gas 
Good Combustion 

Practices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

Ultra Low NOx 

BACT option 4 Wet ESP 

Recirculation 

Selective Catalytic 

Reduction 
BACT option 5 

BACT option 6 

Controlled Emissions Table (tpy): 

PM2.5 502 NOx 

9.33 
Existing Allowable Emissions 

tn/ r 
9.75 4.87 

9.75 4.87 9.33 
BACT option 2 2.71 0.09 9.33 
BACTo tion 3 4.65 
BACT option 4 1.86 

BACT option 5 NA
1 

BACT option 6 NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.S 502 NOx 

Annualized Cost($) $ 1,080,856 $1,041,904 NA2 

Emission Reduction (tons) 7.04 4.47 

Cost Effectiveness ($/ton) $ 153,528 $ 233,178 

Option 3 Cost/Benefit Analysis Summary 

PM2.S 502 NOx 

Annualized Cost ($) $ 795,004 $190,631 

Emission Reduction (tons) 9.56 4.65 

Cost Effectiveness ($/ton) $ 83,201 $ 40,963 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

Annualized Cost ($) NA1 $228,325 

Emission Reduction (tons) 7.45 

Cost Effectiveness ($/ton) $ 30,664 

West Valley City, UT 

Fiber Line 8 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

Existing 

Incineration/ Venturi Scrubber 

Flares 

Thermal 

Oxidization 

voe NH3 

22 .30 10.37 

22 .30 10.37 
22.30 NA1 

22.30 0.206 

voe NH3 

NA
2 

NA
1 

voe NH3 

NA2 $1,041,904 

10.07 

$ 103,436 

voe NH3 

$1,216,965 

21.64 

$ 56,234 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing conditions 



Site Name: 

Component ID: 

Table A-8: PM2.5 BACT Summary - Fiber Une 10 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.5 502 NOx 

Good 

BACT option 1 Combustion Natural Gas 
Good Combustion 

Practices 
Practices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

Ultra Low NOx Burner 

BACT option 4 Wet ESP with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 
BACT option 5 

BACT option 6 

Controlled Emissions Table (tpy): 

PM2.5 S02 NOx 

Existing Allowable Emissions 
9.75 4.87 9.33 

9.33 

9.33 

4.65 

1.86 

NA
1 

NA
1 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 SOZ NOx 

Annualized Cost ($) $ 1,080,856 $1,041,904 NA2 

Emission Reduction (tons) 7.04 4.47 

Cost Effectiveness ($/ton) $ 153,528 $ 233,178 

Option 3 Cost/Benefit Analysis Summary 

PMZ.5 S02 NOx 

Annualized Cost ($) $ 795,004 $190,631 

Emission Reduction (tons) 9.56 4.65 

Cost Effectiveness ($/ton) $ 83,201 $ 40,963 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

Annualized Cost ($) NA1 $228,325 

Emission Reduction (tons) 7.45 

Cost Effectiveness ($/ton) $ 30,664 

West Valley City, UT 

FiberUne 10 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

Existing 
Venturi Scrubber 

Incineration/ Flares 

Thermal 

Oxidization 

voe NH3 

22.30 10.37 

22.30 10.37 

22.30 NA
1 

22.30 0.206 

voe NH3 

voe NH3 

NA
2 $1,041,904 

10.07 

$ 103,436 

voe NH3 

$1,216,965 

21.64 

$ 56,234 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing conditions 



Site Name: 

Component ID: 

Table A-9: PM2.5 BACT Summary - Fiber Line 11 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PMZ.5 soz NOx 

Good 

BACT option 1 Combustion Natural Gas 
Good Combustion 

Practices 
Practices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

BACT option 4 

BACT option 5 

BACT option 6 

BACT option 2 

BACT o tion 3 

BACT option 4 

BACT option 5 

BACT option 6 

Annualized Cost ($) $ 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) $ 

Annualized Cost ($) $ 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) $ 

Annualized Cost ($) 

Emission Reduction (tons) 

Wet ESP 

PMZ.5 

11.98 

11.98 

3.33 

Ultra Low NOx Burner 

with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 
Selective Non-Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

soz NOx 

5.99 11.47 

5.99 11.47 

0.11 11.47 

5.72 

2.29 

NA1 

NA
1 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

973,140 $927,376 NA
2 

8.65 5.49 

112,479 $ 168,885 

Option 3 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

719,626 $191,417 

11.74 5.72 

61,283 $ 33,470 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

$229,053 

9.15 

West Valley City, UT 

Fiber Line 11 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

Existing 
Venturi Scrubber 

Incineration/ Flares 

voe NH3 

32.24 12.75 

32.24 12.75 

32.24 NA1 

0.253 

voe NH3 

NA
2 

NA
1 

voe NH3 

$927,376 

12.38 

$ 74,916 

voe NH3 

$1,116,063 

31.33 

Cost Effectiveness ($/ton) $ 25,032 $ 35,619 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing conditions 



Site Name: 

Component ID: 

Table A-10: PM2.S BACT Summary - Fiber Line 12 

Hexcel Corporation Salt Lake City 

Operations 

Quick Component Description: 

Site Location: 

BACT Option Analysis 

PM2.5 S02 NOx 

Good 

BACT option 1 Combustion Natural Gas 
Good Combustion 

Pract ices 
Practices 

BACT option 2 Baghouse Venturi Scrubber Natural Gas 

BACT option 3 Venturi Scrubber Low NOx Burner 

BACT option 4 

BACT option 5 

BACT option 6 

Existing Allowable Emissions 

tn/ r 
BACT option 1 

BACT option 2 

BACT option 3 

BACT option 4 

BACT option 5 

BACT option 6 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

$ 

$ 

$ 

$ 

Ultra low NOx Burner 

Wet ESP with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

PM2.5 S02 NOx 

11.98 5.99 11.47 

11.98 S.99 11.47 

3.33 0.11 11.47 

5.72 

2.29 

Option 2 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

973,140 $927,376 NA2 

8.65 5.49 

112,479 $ 168,885 

Option 3 Cost/Benefit Analysis Summary 

PM2.S 502 NOx 

719,626 $191,417 

11.74 5.72 

61,283 $ 33,470 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 S02 NOx 

NA1 $229,053 

9.15 

$ 25,032 

West Valley City, UT 

Fiber line 12 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 

Pro ram 

Existing 
Venturi Scrubber 

Incineration/ Flares 

Thermal 

Oxidization 

voe NH3 

32.24 12.75 

32.24 12.75 

32.24 

32.24 0.253 

voe NH3 

NA2 NA1 

voe NH3 

NA
2 $927,376 

12.38 

$ 74,916 

voe NH3 

$1,116,063 

31.33 

$ 35,619 

Option 1 Cost/Benefit Ana lysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Existing condit ions 



Site Name: 

Component 10: 

BACT option 1 

BACT option 2 

BACToption3 

BACT option 4 

BACToptionS 

BACT option 6 

BACT option 7 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectlveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Table A-11: PMZ.S BACT Summary - Fiber line 13 

Hexcel Corporation Salt Lake City Operations 

Quick Component Description: 

BACT Option Analysis 

PMZ.S 502 NOx 

Good 
Good Combustion 

Combustion Natural Gas 
Practices 

Practices 

Baghouse 

Venturi 

Scrubber 

Wet ESP 

PMZ.S 

PM2.5 

NA2 

PMZ.S 

NA2 

PMZ.S 

NA
1 

PM2-S 

NA1 

Venturi Scrubber Natural Gas 

Low NOx Burner 

Oe-NOx Water for 

DFTO 

Ultra Low NOx Burner 

with Flue Gas 

Recirculation 

Controlled Emissions Table (tpy): 

502 NOx 

18.48 

18.48 

18.48 

NA3 

11.51 

10.42 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

502 NOx 

$1,262,705 NA3 

0.74 

$ 1,698,368 

Option 3 Cost/Benefit Analysis Summary 

502 NOx 

NA3 

Option 4 Cost/Benefit Analysis Summary 

502 NOx. 

$57,505 

6.97 

$ 8,248 

Option 5 Cost/Benefit Analysis Summary 

502 NOx 

$138,511 

0.54 

$ 254,688 

West Valley City, UT 

FlberUne 13 

voe 

Good Combustion 

Practices 

Natural Gas 

Existing 

NHJ 

Good Operating 

Practices 

Leak Detection 

and Repair 

Pr ram 

Incineration/ Venturi Scrubber 

Flares 

Thermal 

Oxidization 

voe 

4.10 

4.10 

4.10 

voe 
NA' 

voe 
NA3 

voe 
NA2 

voe 
NA2 

N 

2.12 

2.12 

NH3 

NA1 

NH3 

$1,262,705 

2.07 

$ 610,687 

NH3 

Option 1 Cost/Benefit Anafysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Not applicable - maximum control already applied 

3 - Existing conditions 

4 - Hexcel is currently In the process of evaluating the feasibil ity of incorporating this technology. 



Site Name: 

Component ID: 

BACT option 1 

BACT option 2 

BACT option 3 

BACT option 4 

BACT option 5 

BACT option 6 

BACT option 7 

BACT option 3 
BACToption4 
BACT 5 
BACToptionS 
BACT option 6 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Table A-12: PM2.5 BACT Summary· Fiber Line 14 

Hexcel Corporation Salt Lake City Operations 

Quick Component Description: 

IACT Option AMlysls 

PMZ.5 502 NOx 

Good 
Good Combustion 

Combustion Natural Gas 

Practices 
Practices 

Baghouse Venturi Scrubber Natural Gas 

Venturi 

Scrubber 
Low NOx Burner 

Wet ESP 
De-NO, Water for 

DFTO 

Controlled Emissions Table (tpy): 

PMZ.5 

7.28 

7.28 

7.28 

llllll!'alll 
llllll!'alll , 

A 

' . 
Al % 

w 0,,( " ;; 
/ 

502 NOx 

0.76 30.60 

0.76 30.60 

0.02 30.60 

NA3 

11.Sl 

10.42 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PMZ.S 502 NOx 

NA2 $1,404,101 NA3 

0.74 

$ 1,888,549 

Option 3 Cost/Benefit Analysls Summary 

PM2.5 502 NOx 

NA2 NA3 

Option 4 Cost/Benefit Analysls Summary 

PMZ.5 502 NOx• 

NA1 $57,505 

19.09 

$ 3,012 

Option 5 Cost/Benefit Analysis Summary 

PMZ.5 502 NOx 

NA1 $138,511 

0.54 

$ 254,688 

West Valley City, UT 

FlberUne 14 

voe NHJ 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 
Pro ram 

Existing 

Incineration/ Venturi Scrubber 

Flares 

Thermal 

voe NH3 

3.68 2.12 

3.68 2.12 

3.68 NA1 

NA2 0.042 

voe NHJ 

NA3 NA1 

voe NH3 

NA3 $1,404,101 

2.07 

$ 679,072 

voe NH3 

NA2 

voe 
NA2 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing conditions 

1 • Not technically feasible 

2 - Not applicable - maximum control already applied 

3 - Existing conditions 

4 - Hexcel is currently in the process of evaluating the feasibility of incorporating this technology. 



Site Name: 

Component ID: 

BACT option 1 

BACT option 2 

BACToptlon3 

Table A-U: PM2.S BACT Summary- Fiber line 15 

Hexcel Corporation Salt Lake City Operations 

Quldc Component Description: 

PM2.5 

Good 

Combustion 

Practices 

Baghouse 

Venturi 

Scrubber 

BACT Option Analysis 

502 NOx 

Good Combustion 
Natural Gas 

Practices 

Venturi Scrubber Natural Gas 

Low NOx Burner 

West Valley City, UT 

FlberUne 15 

voe 

Good Combustion 

Practices 

Natural Gas 

Existing 

NHJ 

Good Operating 

Practices 

Leak Detection 
and Repair 

Pro ram 

Incineration/ Venturi Scrubber 
Flares 

BACT option 4 Wet ESP .... De-NOx Water for 

DFTO 

Thermal 

BACT optlon S 

BACT option 6 

BACT option 7 

PMZ.S 

PMZ.S 

Annualized Cost ($) NA
2 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

PM2.S 

Annualized Cost($) NA2 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

PM2.S 

Annualized Cost($) NA1 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

PMZ.5 

Annualized Cost($) NA1 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

502 NOil 

33.20 

33.20 

33.20 

NA3 

11.66 

10.48 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

502 NOil 

$2,028,030 NA' 

0.81 

$ 2,514,220 

Option 3 Cost/Benefit Analysis Summary 

502 NOx 

NA' 

Option 4 Cost/Benefit Analysis Summary 

502 NOx. 

$57,505 

21.54 

$ 2,670 

Option S Cost/Benefit Analysis Summary 

502 NOx 

$138,511 

0.59 

$ 234,751 

voe 

6.16 

6.16 

6.16 

voe 
NA3 

voe 
NA3 

$ 

voe 
NA2 

voe 
NA2 

Option 1 Cost/Benefit Analysis Summary is not presented because It represents exist ing conditions 

1 - Not technically feasible 

2 - Not applicable • maximum control already applied 

3 - Existing conditions 

NHJ 

2.93 

2.93 

NHJ 

NA1 

NHJ 

$2,028,030 

2.86 

708,347 

NHJ 

4 - Hexcel is currently In the process of evaluating the feasibility of incorporating this technology . 



Site Name: 

Component ID: 

BACT option 1 

BACT option 2 

BACT option 3 

BACT option 4 

BACT option 5 

BACT option 6 

BACT option 7 

BACT 

1------B_A_CT_option 2 
BACT 
BACT 
BACT 
BACT 
BACT 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost (SI 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost ($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Table A-14: PM2.5 BACT Summary- Fiber Line lli 

Hexcel Corporation Salt lake City Operations 

Quick Component Description: 

BACT Option Analysis 

PM2.5 502 NOx 

Good 
Good Combustion 

Combustion Natural Gas 
Practices 

Practices 

Baghouse Venturi Scrubber Natural Gas 

Venturi 

Scrubber 
Low NOx Burner 

Wet ESP 
De-NOx Water for 

DFTO 

Controlled Emissions Table (tpy): 

PMZ.S 502 NOii 

4.42 0.82 33.20 

4.42 0.82 33.20 
4.42 0.02 33.20 

NA3 

11.66 
10.48 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PMZ.S 502 NOii 

NA2 $2,028,030 NA3 

0.81 

$ 2,514,220 

Option 3 Cost/Benefit Analysis Summary 

PMZ.5 502 NOx 

NA' NA3 

Option 4 Cost/Benefit Analysis Summary 

PMZ.5 soz NOX' 

NA
1 $57,505 

21.54 

$ 2,670 

Option 5 Cost/Benefit Analysis Summary 

PMZ.5 502 NOii 

NA1 $138,511 

0.59 

$ 234,751 

West Valley City, UT 

FlberUnelli 

voe NH3 

Good Combustion Good Operating 

Practices Practices 

Leak Detection 

Natural Gas and Repair 
Pr ram 

Existing 
Incineration/ Venturi Scrubber 

Flares 

Thermal 

Oxidization 

voe NHJ 

6.16 2.93 

6.16 2.93 
6.16 

voe NHJ 

NA3 NA1 

voe NHJ 

NA3 $2,028,030 

2.86 

$ 708,347 

voe NHJ 

NA' 

voe 
NA' 

Option 1 Cost/BenefJt Analysis Summary is not presented because it represents existing conditions 

1 - Not technically feasible 

2 - Not applicable - maximum control already applied 

3 - Existing conditions 

4 - Hexcel is currently in the process of evaluating the feasibility of incorporating this technology. 



Site Name: 

Table A-15: PM2.5 BACT Summary - PIiot Fiber Line 

Hexcel Corporation Salt Lake City 

Operations 
Site Location: West Valley City, UT 

Component ID: Quick Component Description: Pilot Fiber Line 

PM2.5 

BACT option 1 Good Co~bustion 
Practices 

BACT option 2 Baghouse 

BACT option 3 Venturi Scrubber 

BACT option 4 Wet ESP 

BACT option S 

BACT option 6 

PM2.5 

0.01 

0.01 

BACT option 2 0.003 

BACTo tion 3 

BACT option 4 

BACT option 5 

BACT option 6 

BACT Option Analysis 

502 

Natural Gas 

Venturi Scrubber 

NOx 

Good Combustion 

Practices 

Natural Gas 

Low NOx Burner 

Ultra Low NOx Burner 

with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 
Selective Non-Catalytic 

Reduction 

Controlled Emissions Table (tpy): 

502 NOx 

0.0051 0.035 

0.0051 0.035 

0.0001 0.035 

0.018 

0.0071 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.S 502 NOx 

Annualized Cost ($) $ 504,305 $162,282.1 NA2 

Emission Reduction (tons) 0.01 0.00 

Cost Effectiveness ($/ton) $ 70,259,137 $ 32,745,904 

Option 3 Cost/Benefit Analysis Summary 

PM2.S 502 NOx 

Annualized Cost ($) $ 288,289 $18,449 

Emission Reduction (tons) 0.01 0.02 

Cost Effectiveness ($/ton) $ 29,592,182 $ 1,044,326 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

Annualized Cost ($) NA1 $20,581 

Emission Reduction (tons) 0.03 

Cost Effectiveness ($/ton) $ 728,133 

voe NH3 

Good Combustion Good Operating 

Practices 

Natural Gas 

Practices 

Leak Detection 

and Repair 

Pro ram 

Existing Venturi Scrubber 
Incineration/ Flares 

voe NH3 

0.04 0.03 

0.04 0.03 

0.04 NA1 

0.04 0.001 

voe NH3 

NA2 NA1 

voe NH3 

NA
2 $162,282.1 

0.03 

$ 5,639,822 

voe NH3 

$418,534 

0.04 

$ 11,344,566 

Option 1 Cost/Benefit Analysis Summary is not presented because it represents existing condit ions 

1 - Not technically feasible 

2 - Existing condit ions 



Site Name: 

Table A-16: PM2.5 BACT Summary· Matrix Operations 

Hexcel Corporation Salt Lake City 

Operations 
Site location: West Valley City, UT 

Component ID: Quick Component Description: Matrix Operations 

PM2.5 

Good 

BACT option 1 Combustion 

Practices 

BACT option 2 Baghouse 

BACT option 3 Venturi Scrubber 

BACT option 4 Wet ESP 

BACT option S 

BACT option 6 

BACT Option Analysis 

502 

Natural Gas 

Venturi Scrubber 

NOx 

Good Combustion 

Practices 

Natural Gas 

Low NOx Burner 

Ultra Low NOx 

Burner with Flue Gas 

Recirculation 

Selective Catalytic 

Reduction 

Selective Non

Catalytic Reduction 

Controlled Emissions Table (tpy): 

Existing Allowable Emissions 

tn 
BACT option 1 
BACTo tlon2 

BACT option 3 

BACT option 4 
BACT option 5 

BACT option 6 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

Annualized Cost($) $ 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) $ 

Annualized Cost($) 

Emission Reduction (tons) 

Cost Effectiveness ($/ton) 

PM2.5 502 NOx 

0.79 0.063 5.21 

0.79 0.063 5.21 
0.008 0.001 5.21 

NA
3 

NA
1 

NA1 

NA1 

Option 2 Cost/Benefit Analysis Summary 

PM2.S 502 NOx 

$284,628.9 

0.06 

$ 4,641,697 

Option 3 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

290,427 

0.78 

373,914 

Option 4 Cost/Benefit Analysis Summary 

PM2.5 502 NOx 

voe 

Practices 

Natural Gas 

Existing 

Incineration/ 

Flares 

Thermal 

Oxidization 

voe 
0.59 

0.59 
0.59 

0.59 

voe 

voe 

voe 

NH3 

Option 1 Cost/Benefit Analysis Summary Is not presented because it represents existing conditions 

1- Not technically feasible 

2 - Not applicable - maximum control already applied 

3 - Existing conditions 



Table A-17: PM2.S BACT Summary - Emergency Generators 

Site Name: I Hexcel Corporation Salt Lake City Operations Site location: West Valley City, UT 

Component ID: I Quick Component Description: Emergency Generators 

BACT Option Analysis 
PM2.5 S02 NOx voe NH3 

I 
BACT Condition I Annual Hours of Annual Hours of Annual Hours of Annual Hours of 

Operation Restriction Operation Restriction Operation Restriction Operation Restriction I NA 
Restrictions and Use Restrictions and Use Restrictions and Use Restrictions and Use 

BACT Condition I of Low Sulfur Fuel of Low Sulfur Fuel of Low Sulfur Fuel of Low Sulfur Fuel I NA 

Engines compliant Engines compliant Engines compliant Engines compliant 
BACT Condition I with NSPS 1111 and JJJJ with NSPS 1111 and JJJJ with NSPS 1111 and JJJJ with NSPS 1111 and JJJJ 

and NESHAP ZZZZ and NESHAP ZZZZ and NESHAP ZZZZ and NESHAP ZZZZ I NA 

Emissions (tn/vr 
1.36 1.08 11.65 1.03 NA 



Table A-18: PM2.S BACT Summary - HVAe Systems 

Site Name: Hexcel Corporation Salt Lake City Operations Site Location: West Valley City, UT 

Component ID: Quick Component Description: HVAC Systems 

BACT Option Analysis 

S02 NOx voe NH3 

BACT Condition I 
Burning of Natural Burning of Natural Burning of Natural Burning of Natural 

Gas Fuel Gas Fuel Gas Fuel Gas Fuel I NA 

BACT Condition I 
Good Combustion Good Combustion Good Combustion Good Combustion 

Practices Practices Practices Practices NA 

Controlled Emissions Table (tpy) : 

PM2.5 S02 NOx voe NH3 

Emissions (tn/Vr 
0.56 0.04 6.98 0.41 NA 
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Table B: Existing/Proposed BACT PTE Emissions Summary (tpy)a 

PM2.5 502 NOx voe NH3 
FL2 1.18 0.06 0.09 2.98 0.00 
FL3 3.20 1.67 14.06 3.60 3.82 
FL4 3.16 1.03 9.08 3.35 3.34 
FLS 1.96 1.05 10.54 2.61 1.53 
FL6 1.57 1.08 10.49 4.09 3.67 
FL7 2.00 1.69 15.35 8.11 2.12 
FLS 7.11 4.87 9.33 22.30 10.37 
FllO 7.11 4.87 9.33 22.30 10.37 
Flll 8.74 5.99 11.47 32.24 12.75 
FL12 8.74 5.99 11.47 32.24 12.75 
FL13 2.32 0.76 18.48 4.10 2.12 
FL14 2.79 0.76 30.60 3.68 2.12 
FllS 0.41 0.82 33.20 6.16 2.93 
FL16 0.41 0.82 33.20 6.16 2.93 
Pilot 0.01 0.005 0.04 0.04 0.03 
Matrix0 0.79 0.06 5.21 0.59 0.00 
Emergency 

0.75 1.08 11.65 1.03 NA 
Generators 

HVAC 0.56 0.04 6.98 0.41 NA 
Total Point 
Source 
Emissions 52.80 32.65 240.56 155.99 70.86 

Notes: 

• Since submission of the BACT Revision 1 assessment, emissions have been 

updated per 2016 FL13, FL14 and FllS stack tests. 

b Since the BACT Revision 1 was completed, the Tower 3 and 4 incinerators have 

been approved. Emissions associated with the approved incinerators have been 

updated. 
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TaW. 1-2: la,tiouM AnnutNlacl Cod htlmata 

T ... a-2.1. V....&tlftwlN.....__ COit T ..... 2.2.HMc:elfJlialll:Aew._WPN~ -- "**9UneNo. -·- -·- .... .._ --·~· c..• 

__ , -- -50,000 $1,.319,500 2S4 "° 0 .'2 

"'·"'° $1,.191.(XX} i.t,'41 21,250 Ul 

J0,000 $992,500 17,3JO 19.600 u, 
20,000 $794,000 "·"" JS,JSO 0.97 

10.000 $595,SOO l.!,790 ,.,,.., o ... 

'Du.rtitiru11t~OfTO,ITO, ...,..__, )0,557 uoo "" ,.........,_ITO,hNt--,, 9tacldwdlnc Sl-'70.000.00 49,022 I0,100 , ... 
Flllrfb~lo,J2,000Kh Sffl.500.00 10 .. ..,,, I0,100 , ... 
--~ ... ---l~ofkltl!IClll!lt 11 41,.1 '6,250 .... 
..__~114"o1""'91a.t S1SUOO.OO 12 41,311 ... ,,. .... 
C.t olHch 10,000 i..o- or4Kn- "- lO,OOOntil,,alN at cmt •I- ~ u NA NA NA 

a.ed °" propon/ provided 09/J0/16. " NA NA NA 

" NA NA NA 

" NA NA NA 
lltlOT 7,0JO a.,oo 0.00 _ ... 

NA NA NA 

1U NA NA NA 
,.,..,.11ow, ........ _c,f ... ,,_,."'-"' .. ,. .......... 1 ..... 1. 

' N,I~ •l'Ml OCIOIKtat/lrKlioll-,N,IIIUltret-lOMla-. l'IUONIIK1INIII .... _.,.._&olKIN,. ..... ,...._ """_•hctiaRefl"M_...thM 

10•-MMll•,-rtimDl~...,._ .. ....._. ... &4". 

T.W.._U~ ....... C..ChrHncelUne' 

....._.~UneNo. ·- 10 11 12 ... ., .......... ---a.k £qulpmffl:, hchouM (BE)• S«>l,037 $617,621 $740,992 $173,010 ,,., .... .......... SU70Pl3 $1,370,(lll $1,.211,417 $1,.211,417 $S36,5"' 

""""""' ftOl:ltltimated Mt estimated notfflimated s,suoo $1Sl,IOO $1Sl,IOO ........ , ....... $151,IOO $151,800 $151,IOO 

lnstNfflltl'ltllk>n ""·"" $61,763 $74,099 $87,JOl $71,913 $100,355 SU7,ool $131,()0I $121,142 $121,142 $53,654 
s-, ... $12,()61 $20,629 $22,230 $26,HO $23.695 $30,106 $41,102 $41,102 $36,553 $36,553 $16,096 ·- $20,102 $34,311 $31,0SO $43,650 $39,-192 $50, 171 $61,504 $61,504 $60,921 $60,921 $26,121 

Purct-.il~cCNt.P'E<: $474,403 $811,-101 $17-1,371 $1,0~151 $932,004 $1,114,111 $1,775,491 $1,775,-191 $1,596,532 $1,596,532 $191,917 --c-FOUftd.atlon•1upport1 $11,916 S3l,-1S6 $34,975 $41,206 $31,2IO $47,361 $71,020 $71,020 $63,161 $63,161 $31,677 

Handlin&•ltfffllon $231,202 $«>5,100 $437,185 $515,076 $<66.002 $512,()9,4 SU7,749 $U7,7-19 $791,26' $798,266 $395,959 

"''"''" $37,952 $64,912 $60,950 $12,-112 $7-1,560 $94,735 $1C2,040 $142.,0IO S121,n3 $127,113 $63,353 - "''"' $1,114 $1,74-1 $10,302 $9,320 $11,142 $11,755 $17,755 $15,965 $15,965 $7,919 
tr.ut.tionforductwOfl $33,lOI .... ,.. $61,206 $72,111 S,65,2-10 $12,193 $124,285 $124,215 $111,151 $111,751 $55,434 

l'M'llifll $11,976 $32,456 $34,975 $41,206 $37,21() $47,367 $71,o20 $71,IJ20 $63,161 $63,161 $31,677 

--Com,DtC $351,0S! $600,437 $647,034 $762,312 $619,613 $876,299 S1.3U,169 $1,313,1&9 $1.,111,.434 $1,111,.434 $516,019 

Sile Prepwltlon Cost Nol Utimlted NotKtimated Not estimated Note1timat:ed NotestimMed Not estimated Not estimated Not estimated Not estimated Not6timMed NotKlimaled Hotfttlrnated 

AsslHM No New Bulldlncs Needed $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

otafDhdCNb,OC $825,462 $1,,411,131 $1,521,.405 $1,7'92,463 $1,621,617 $2,.D60,416 $3,Q19,367 S3,o19.367' $2,777,966 $2,777,966 $1,377,936 

·- $94,111 $162,280 $174,17-1 $206,0JO $116,-101 $236,137 $355,100 $355,100 $319,306 $319,306 $1Sl,J13 
c.orctNCtlon a field npen5es $94,111 $162,llO $174,174 $106,0JO $116,-101 Sll6.137 $355,100 $355,100 $319,306 $319,306 $1Sl,313 
Colltf.torfffl $47,440 $11,1-10 $11,,137 $103,015 $93,200 SUJ,419 $177,550 $177,550 $159,653 $159,653 $79,192 
St.rt·Uf) $4,7,M $1,114 $1,74,1 $10,302 $9,320 $11,142 $11,755 $17,755 $15,965 $15,965 $1,919 
Perl'onNnettnt $4,744 $1,11-1 sa.1 ... $10,302 $9,320 $11,142 $11,755 $17,755 $15,965 $15,965 $7,919 
Cont1ntencln $14,232 $24,342 $26,231 $10,905 $21,960 $35,526 $53,265 $53,165 $47,196 $47,196 $23,1SI 

oul lrwnct eo.t., IC $160,922 .$446,271 ""'·"" $566,513 $511,602 $651,J03 $976,524 $976,524 $871,093 $171,093 $435,554 

lOlAI.CA"1'AI.INVHTMENT 1 12017$). TO $1,S20,9J7 SZ.i01,J51 $1.,m),llJ SJ,302,NS $2,,..,(11)1 $J,7",I05 $5,Hl.247 Ss.Hl.241 $5,111,'12 $5,111,412 $2,SJl,1115 

()perltlnll.abof 

Optrltor SS0.760 $50,760 $50,760 $50,160 SS0.760 $50,760 $50,160 $50,760 $50,760 $50,760 $50,760 ......... $7,614 $7,614 $7,614 $7,614 $1,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 --Lobo< $31,320 $31,320 $31,320 $31,310 $31,310 $31,JlO $31,320 $31,320 $31,320 $31,320 $31,320 
Eled.,1c1tyf«f1n, did not nti~e comprnsed 

$842 $23,110 $22,016 $39,708 $31,564 $11,120 $90,649 $90,St9 $74,417 $74,417 $9,997 
alt cwt~ 

Ble;R~, N-FiltitB+l.abOI' $1,446 $21,946 $20,296 $36,046 $21,796 $10,596 $11,396 $11,396 $'6,'46 ""'" $9,596 

!Wast1disponl $67 $153 ,,,. $104 sn $112 $320 $320 
,,.. ,,.. $0 

Tot.a DiNctNWW C..C $92,050 $135,663 $132,163 $165,552 $150, 116 $111,522 $262,059 $262,059 $231,451 $231,451 $109,211 

""""""' $53,116 $53,J16 $53,116 $53,116 $53,116 $53,116 $53,116 $53,116 $53,116 $53,116 $53,116 
Admlnlst r1t iY1dlar1n $10,419 $52,021 $56,065 $66,053 $59,760 $15,930 $113,145 $113,145 $102,37'0 $102,370 $50,771 
ProPltfly t• $15,209 $26,014 $21,032 $33,027 ,,,_ $31,965 $56,922 $56,912 $51,115 $51,115 $25,319 
Insurance 51S,20'J $26,014 $21,032 S33.027 $29,QO $37,965 $56,922 $S6,9ll $51,115 $51,185 $25,319 

CapitalrewNYfactor, au:• O.ll9 0.09 O.<>l O.<>l 0.09 .... 0.0, 0.0, 0.0, 0.0, 0.09 
c.pitalRKovot,y $143,561 $2-15,§.42 $264,597 $311,139 5212,oll $351,352 $537,191 $537,291 $411,133 $413,lll $239,645 

1Tot..11riA-ect ..,.,_. e.oets $251,215 $«)3,,112 $,430,543 $497,662 $455,374 $564,029 $811,191 $111,191 $7-11,619 $741,689 $395,011 

!TOT AL AHNUAl. COST $JSO,lli5 $SH,o75 $5'l.105 $66),114 -.!iOO $67§,551 $1.-0,15' $1.-0,15' $17),1-10 $17),1-10 $§04,JOS 

4 M-c:.kw.iont-...tior'G• .. prollicledlnT•blit 1-101. 1.*"ieMothlrwiMIIOted, 1q1,1,1tioN wet-..nfr°"' U.S. ~I ,,.otectlon,l,ptq, EPANf l'olutio!IControlCott,u-4, Sirth Eclitioft. EPA/4S1/a-Ol.oot. .la-,y20I». 
•.,..,.poi.lltdfrClfllT.t>.1-2-1. 
1Thlduc-',cottWHfltiffl.a!NMSellonapttcffllapl4%) ofd>elOb!COlt...-elrClffl0W.lrorthe-ir•1Y1t.- for hJO,OOQICffllllTO,. . TIM~C01t...,._11t_,_...........,acl,NdklN MtirequiplMnt-onlrf'forlowspe111tr1Mf'l}O,OOQldnl. 
• ANfall fletor i.-c, Oft • .....,, .. ofl.J • U , p,IMIIH M 0,.0,S MIINII, wtiool i, 01apt..- J, Pa .. J-,11, 

'0ectrlckyeotC ol$0.06,'kW .... ain,__..leclfrClffllf,-n~of~loMin1111HKl.ftofAlpfflOudool,,llConOl/20/17•ffllllil~liaft.EIKtrictyto11MteclonemtConlrolMll'IMlllE...,tliM 2..10. 
1
Cipitlrl 1--r factor bned• 2C).yu, "J'Wffl liMfflll • 1'lMnlMI inWf6' rlle. 



Table 8-3: Venturi Scrubber Annualized Cost Estimate for PM Control 

T.blel-l.1 Hnc.el &h.ustFlow Rat. 

H8cel Une No. ·-- Awnp Flow 
Flow l't.lte (sdm) eo.t· fl:ate fK fm\ 11.-tefedml 

17,000 $350,000 ' "' 150 

0 so 14,641 21,2SO 

•ThebnitequjJWMnlca.tof•2·~unit,wltha'lffltuliKNbbffup,.trom . 17330 ..... 
ofapaded-oed ~ra~ IOICMi¥e9'" r...-.owl effldenc:yWfl e•malff 5 ""° 35 3SO 

on03/ll/17fromPt>llutlonContro1Syswm10LCourtritht(M~ Outkd., ' 19790 21 100 
W:,. 7 30,;57 9900 

• 50,565 82,300 

10 S0565 '""' . ., .. '"'° 44 2U "''° NA NA 

14 NA NA 

15 NA NA 

16 NA NA 

PILOT 7 030 1900 
Matrb; 7140 10.000 

112 NA NA 

• n,e .vera,e llowrMe shown II the wmofflow ratH Pff Htxcetllne fa, po;,,t sourtfl 
pttHnle.:linT~&-1. 

TMIN 1 ·3.3. AnnuellzedVianturl SCtvbber COlt PwHelcce4LIM ' 

Huc.! Flb« Une No. -~ 1 3 ' . 1 . 10 

$5,224 $301,437 $356,716 $493,713 $407.444 $629,107 $1,041,040 $ 1,041,040 
notest~ted notffli~ted note,;tm.ied $1.51,IOO $1.51,IOO $1SUOO $151.IOO $151,100 

$522 $30,144 $35,679 $-t9,]71 $40,7'4 ~2,911 $104,104 $104, IOI 
$157 $9,043 $10,704 $14,811 $12,223 $18.J7] $31,231 $31,231 
$261 $15,072 $17,139 $24,686 $20.3n $31,455 $52,052 $52,052 

$6,164 $355,695 $421.007 $582,581 $480,713 $742,346 $1,317,227 Sl ,ll7.l27 
~ 

SS,H9.76 SJ02,3.rl0.18 S357,IS5.92 $495,191.16 $-408,HS.17 SU0,993.89 S1,179,to.09 St,179,10.0, 

"cul Oll'ffl. Cmts,OC 511,404.17 $651,036.02 S771,162.II $1 ,077,774.18 S&l9.U9.25 Sl.373.139.65 S2.566,l70.25 Sl..566,370.26 -Enginttrln& $616 $35,570 $42,101 $58,258 $48,078 $74,235 $138,723 $138,723 

Construction&fieldbptrtHS $616 $35,570 $42,101 SSl,258 $41,071 $74,235 $131,72] $138,723 

Contrxtor ffff $616 $35,570 $42,101 $58,2.58 $4&"71 $74,235 su1.n1 s131,n3 

SUrt•Up $62 $3,557 $4,210 $5,126 $4 ... $7,423 $13,872 su,an 
Perform;ince test $62 $3,557 $4,210 $5,126 $4, ... $7,423 $13,172 $13,872 

Contingencies StlS St0,671 512,630 S17,H7 S14,'24 S2U70 $41,617 SAUl7 

ITcul lndirect COlts, IC S2,l.S8 s12,,.,1 S1•7,352 S20l,~l S161.V• S2S9,!2l SAIS,530 ,..,,,. 
"OTAL CAPITAL INVUTMENT 112011$1 Stl,916 51,(l95,.5'1 Sl,296,701 St,J'!M,350 Sl.'8'.113 Sl..216.•25 SA,212..660 S.-,272..660 

IQkfd;Mo\MI COlb 
Opef"atin&ubot-

Op,nt~ $50,760 $50,760 SS0,760 $50,760 SS0,760 $50,760 $50,760 550,760 .......... $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 $7,614 
M1intenance 

""' $31,320 531,UO 531,320 $31,320 Sll ,320 $31,320 $31,320 $31,320 
IOpef"iltln&Miltfflills 

Willer ' " '" ... "" ... '" ''" sm 
Chemical Nolntlm1 tftl Nolntim1Ud Nolntlmlolftl Nol n t~11d ~ntim11tld NolnUm11tld Nolntimalftl Holntim,tld 

!wastewater 
Wailewiltef Sewer FM • Not Applialble • 

SAJ<l&e Okpoul • Not Estlrn,led 
Electricity 

Fan ' $702 $19,191 $11,347 $33,090 $26,303 $9,267 $77,031 $77,038 

"cul OINct Annual Cmt $90,398 $109,651 5108,101 $122,89] $116,094 $98,991 $166,9'5 $166,985 

~ 

°""''"' $53,116 $53,!16 $53,116 $53,116 $53,116 $53,816 $53,116 $53,816 

Admin5tml¥edlaries $310 $21,911 $25,934 $35,887 $29,616 $45,721 $85,45] $85,45] 

Propertytu $190 $10,955 $12,967 $17,943 $14,IOI $22,164 $42,727 s.2.n1 
lnwr;ince $190 $10,955 $12,967 $17,M3 $14,IOI $22,164 $42,727 $42,727 
~pil;i l rec;ovefyfactor 1 0.09 0 .09 0 .09 0.09 0 .09 0.09 0 .09 0.09 

Capil;it Recowfy $1,792 $103,408 $122,396 $169,369 $139,774 $215,116 $403,296 $403,296 
"OUll lndnd: Annual Com ....... S201,Gil6 S221,C*l $294,959 SZ52..12J SJ61.m9 $621,019 5621,019 

"OTM.ANNUM.COST $146 766 $310,697 $336111 $417,152 $361907 $460011 $795004 $795004 

' AltCOJtcaul1tlonf~tlon!lare pn::MdedlnTablll! 11-11. Unlef.SOlhlrwist noud,equationlare tatenfrom U.S.. EminlnmlnUol Pl'OteclionA&fflcy, EPANrPo11u1lonContR11Colt1N1'1Uat,S1ath Edition. EPA/4S2/8-02..rot , ~2002. 
•~tedfn:lmTabll&-11 

$911,803 

$151.IOO 
$91,180 
$27,354 
$45,590 

$1,234,721 

Sl,049,Stl.ll 

S2,2&4.24S.II 

$123,473 
$123,473 

SUl,473 
$12,347 
$12,347 
Sl7,Cl'2 

S432..1SS 

Sl,802..Kl 

$50,760 
$7,614 

$31,320 

$2lS 

Nol1llim1tld 

$64,123 

$]$4,729 

$53.J l & 
$76,059 

$31,030 
$31,030 

0 .09 

$358,961 
$564,1196 

$719626 

•n.c1uct-.ort.ca.twas11tlmatedblffdon 1perot,upf•"lofthetotalr;c,s1QU011fromOui-fortheentlr.1ys1ffl!forthelO.OOOsdmUO+. Tl'aductwortcostntlmlot1wntonMfVllli¥e/yadcledtothebailt1quipTMnlc01torlyfa,l\owl11'111~thln20,000Kfm. 

'"-trofit factorbaH<lonwerapof 1.3· 1.5, ba11edonlnformationpro,,lded lnOAQPSM8rN.at, Sectlon6,Chlp~r:Z. Pa,e2-49. 
• •111Htlma~thatthelCnlbberWOUoldconsumetllpllonsof waterperdlybMedon-tff conwmedt,yaslmiKslredlffllbber. 
·~-citl~aflltfflof$2427.14/rnonth far..,_.thltwouidnotbeui,ec:12dto intte-... 
1 [1Ktritltyce>11ofS0.06/l:W-tvCOffWN.INCaled fn:lmh1t1Whttlerof He-•citlto l.4irbm HKkerofASPenOutkd., UCon0)/20/17vi1,,....~atlon. Uectrictycost~onColtC-onlrol Manual(quat,on2.IO. 
1Cap1t1lrec0Yeryladarblse.:l0<120-ye1r 1ystffll~fe,n;la 7"•......, •l inlerestrate. 

u 

$911,803 

$15&.IOO 
$91,180 
$27,354 

$45.590 
Sl,234,na 

Sl,D49,Sll.31 

S2,2M,2•S.8I 

Slll,473 
$123,473 
$12],47] 

$12,347 
$12,347 
S37,Cl'2 

$-432..155 

Sl,802,961 

$50,760 
$7,614 

$31,320 

S213 
Nolntlm,te.:I 

$64,123 

$154,729 

$53,!16 
$76,059 

$31,030 
$31,030 

0.09 

$358,961 
$564,896 

$719626 

PILOT Molm< 

$144 ,730 $146,991 

$151,aoo $1Sl,IOO 
$14,473 $14,699 

$4,342 $4,410 
$7,236 $7,350 

$329.511 $332,249 

S280,10.72 s212,01.10 

S609,724.56 $614,M0.76 

$32.951 $33,225 
$32,958 Sll,225 
$32,958 $33,225 
Sl,296 $3,322 
$],296 $3,322 
$9,&17 $9,967 

S115,153 S116.211 

51,015,109 $1,0H,327 

$50,760 $50,760 
$7,614 $7,614 

$3 1,320 $31,320 

"' '" Nolntlm11ttd Nolntlmate.:I 

$1,131 $9,361 

$98,052 $99,0SS 

$53,116 S5l.J16 
$20,302 $20,467 
$10,151 $10,233 
$10,151 $10,233 

0.09 0.09 

$95,1 16 $96,592 
S190,237 St91,3'1 

$211219 $290,'27 
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Table 8-6: Low NOx Burner Annualized Cost Estimate for NO.. Control 

Tabl• 1-6.1. 2011 V.ndor btimai.d Low NOll Burner Costs Tab~ 1-&.2. Hexcel lurner Co11nt 

Baile Equipment Colt 1 1, 

Total ln1tallitd Cost $/MMltu 
Equipment <slSO,OOO I Equipment > O. 75 I Equipment > Z,7 

Haxeel Une No. I BTV/hr MMBtu/hr and <=2.7 MM BTU and o U 
MM1t11/hr MMatu/hr 

Capacity 

750,000 BTU/hr $31.,_475 $47,213 $62.,_950 
2.7MMBtu{hr $47.,_213 $70,819 $26,229 

13MM8tu£hr $70,819 $106,228 $8,171 

"TIie unlnsOlled estim.rted cost of, 7S0,000 BTU/hr Ultu Low NOX Burner provided by Matthew 

MCOOn.ld (Huceij vi.I Bryon Whffler (Hexcen to M . Hilcker {.A.s~n Outlook) on 03/27/2017. 

Higher MM BTU/hr upacity burners estimilted ;rs+ 1.5" of the lower up,city cost. 

' 1nstalledc05tw;;rsinterpol.rtediltilrilteofl .51imntheuninst,1Hedcost . 

~ 
!! 
12 

13 NA NA NA 

14 NA NA NA 

15 NA NA NA 

16 NA NA NA 

PILOT 1 0 0 

Matrix NA NA NA 

Fiber Linn 13, 14, 15 ~111d 16, ,1nd M.rtnx T-rs 11,ve been dt!signed with Low NOX burn,~ ilnd ilr, 
th,refotf not put of this usKSment. 

Tabl• 1-6.3. AnnuaUi.d Low-N01 Burner Cost P•r tMxc•I Un. < 

tM11c.lFH>.rUMNo. 

Param.ttt Total Value 2 ' • ' • 7 
,OlrectCOIU 

Purchased equipment costs 

Total Purchased Equipment Cost (Burners) d $2,990,125 $31,475 $31,475 $4 7,213 $ 424,913 $409,175 $409,175 

lnstall1tlonCosts 

Tot1IDirectlnst1ll1tlonCost • $1,495,063 $15,738 $15,738 $23,606 $212,456 $204,588 $204,588 
Totll Direct Costs !TDC) $4,485,188 $47,213 $47,213 $70,819 $637,369 $61,,1,, $613,763 

l"dlN!g !n1tallatlon Costs 

Encinnrinc $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 

Construction & field Hpensn $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 

Contr1ctorfees $299,013 $3,148 $3,148 $4,721 $42,491 $40,918 $40,918 

Surt -up $29,901 $315 $315 $ 472 $4,249 $4,092 $4,092 

Perform1ncetest $29,901 $315 $315 $472 $4,249 $4,092 $4,092 

Contrncencies $89,704 $944 $944 $1,416 $12,747 $12,275 $12,275 

'Totollndlmtto,b, IC $.1,046,544 $11,016 $11,016 $16,524 $148,719 $143,211 $143,211 

TOTAL CAPITAL INVESTMENT • (2017$) $7,744,424 $81,520 $81,520 $ 122,280 $1,100,523 $1,059,763 $1,059,763 

Annual Colt Summary 

j'rotal Direct Annual Cost 

Oper1tlon/M1lnten1nc• Cost 1 
$312,854 $4,740 $4,740 $4,740 $42,662 $42,662 I $42,662 I 

Indirect Annual Costs 

L1borR1tlo' 0 .9681 0 .7914 0 .7914 0 .6625 0 .7352 0 .6970 

l 
0vlrhHd

11 $84,636 $2,753 $2,251 $2,251 $16,958 $18,820 $17,840 

Adminlst r1tlvech1rcn $154,888 $1,630 $1,630 $2,446 $22,010 $21,195 $21,195 

Propertyt111 $77,444 $815 $815 $1,223 $11,005 $10,598 $10,598 

lnsur1nce $77,444 $815 $815 $1,223 $11,005 $10,598 $10,598 

Caplt1! recovery f1ctor 1 
0.09 0 .09 0.09 0 .09 0.09 0 .09 0 .09 

C1pit1IR.cov1ry $730,996 $7,695 $7,695 $11,542 $103,878 $100,031 $100,031 

~obi lodl,on A,,.,, eo,., $1,125,40'J $13,709 513,206 $18.684 $164,857 $161.241 $160,2&2 

OTALANNUALCOST _____ $1,431,253 Sta,«, $17,947 $23424 $207 519 s~,,'93 --~~2,,24 

< All cost ulcul1tlons fqUltlonsare pro111ded In Table B-11. Unll!fl otherwise noted, ~uatlons ar1t1ken from U.S. Environmental Protection Agency, EPA Air Pol-.ition Control Cost m1nu1I, Sixth Edlllon. EPA/4S2/B-02-001, Januuy 2002. 

•· lnt,rpol.ited from Bask Equ1pmf!nt ind lnslillll!d Cost from T1bl, 1. 

I 

$409,175 

$204,588 

$613,763 

$40,918 

$40,918 

$40,918 

$4,092 

$4,092 

$12,275 

$143,211 

$1,059,763 

$42,662 

0 .2167 

$5,547 

$21,195 

$10,598 

$10,598 

0.09 

$100,031 

$147,969 

H~L,n 

I 

I 

• R,trofrt ficton ire not ment ioned for tow NOX burn,~ ln the OAQPS Manual. Thus, the retrofit factor for a lll!nturl sm.ibbef" is applied. Ret rofit factor based on 1vfr1g, of 1.3 - 15, biSed on informiltion provided In 0-'0.PS Manual, SKtion 6, Ch1pte,r 2, P11e 2-49. 
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$409,175 

$204,588 

$613,763 

$40,918 

$40,918 

$40,918 

$4,092 

$4,092 

$12,275 

$143,211 

$1,059,763 

$42,662 

0 .2167 

$5,547 

$21,195 

$10,598 

$10 ,598 

0.09 

$100,031 

$147,969 

$1'0631 

t EPA TKhnlul Bulletin, Nitrocen Ole ides [NO.) Why and How The-y -'rt! Controlled, EPA/456/f-99-00&R (http://,pa,cov/ttn/citc/dlrt/fno•doc.pdf), No11ember 1999. Operatlon1I costs obtained from T1ble 14 - Cosu of NOii Controls, multlp~ed by I rltio of 2017 upital costs to 1993 

Mnimum estlm1ted 1993 C1ph1t Cost (S/M MBtu) $8,300 

M1•lm.tm estimilted 1993 Oper1tion1l Cost ($/MMBtu) $1,500 

Estimated 2017 Opf!r1tlon1I Cost ($/MMBtu) $4,740.21 • $26,229/$1,300 • S1,SOO (mid-r1nge (for 2.7 MMBtu/hr bvmff} estlm1ted 2017 S/MMBtu WIS used fort he ulculatlon) 

'Ratioofoperatlon 1ndMi1inltn1ncelaborcosts totot1loperatlon1ndm1lnt,n1ncecostsfromscrubberoper1t ion! 

~60% • (labor Ratio)• (Totill Direct -'nnuill Cost) 
1 Capit1lrecoverybctorb1Sedon20-yearsyst,mlif,1ndi11"ilnnu1llntffestrate. 

11 

I $409,175 

I $204,588 

$6U,765 

$40,918 

$40,918 

$40,918 

$4,092 

$4,092 

$12,275 

$143,211 

$1,059,763 

I $42,662 

0 .2474 

$6,334 

$21,195 

$10,598 

$10,598 

0 .09 

$100,031 

S148.755 

$1'1,417 

12 PILOT 

I $409,175 I $31,475 

I $204,588 I $15,738 

$613,763 $47,213 

$40,918 $3,148 

$40,918 $3,148 

$40,918 $3,148 

$4,092 $315 

$4,092 $315 

$12,275 $944 

$143,211 $11,016 

$1,059,763 $81,520 

I $42,662 I $4,740 

0 .2474 l-$6,334 $2,753 

$21,195 $1,630 

$10,598 $815 
$10.598 $81 5 

0 .09 0.09 

$100,031 $7,695 

$148.755 13,709 

$1'1,417 11,44t 



Table B-7: NO, Water Injection System Annualized Cost Estimate for NO. Control of DFTO 

Table B-7.1. Vendor Estimated Water Injection System Cost 

Bask: Equipment Cost 

$107,325 

•rhe basic equipment cost of a Control Panel, Smutlink control of Air/Gas Supply and 

Stum Train/Water Flow Monitorin&. quote provld~ by Angull to Hexcel for control of 

DFTO NOX emissions, Dec. 7, 2017. 

DFTO operational parameters: 

ln1etgasflow UOOscfm 

Furnace exhaust gas hHt load 4.7 MMBtu/hr 

Table B-7.2. Annualized N01 Water Injection Cost Per Hexcel Une • 

Parameter Tot. Value 
Direct Costs 

Purchased equipment costs 

Total Purchased Equipment Cost $429,300 

Installation Costs 
Total Direct Installation Cost ~ $120,000 

Total Direct Costs (TDC) $549,300 

lndlred Installation Costs 
Engineering $42,930 

Construction & field expenses $42,930 

Contractor fees $42,930 

Start-up $4,293 

Performance test $4,293 

Contingencies $12,879 

Total Indirect Costs, IC $150,255 

TOTAL CAPITAl INVESTMENT ' (2017$) $979,377 

Annyal !:;~t ~umm•D: 
Total Direct Annual Cost 

Operation/Maintenance Cost• $89,116 

Indirect Annual Costs 

Labor Ratio 
I 

Overhead • $9,286 

Administrative charges $19,588 

Property tax $9,794 

Insurance $9,794 

Capita l recovery factor h 

Capita l Recovery $92,443 

Total lndirffl Annual Costs $140,905 

TOT AL ANNUAL COST $230,020 

Notff: 

Hexcel Fiber line No. 
13 14 15 

$107,325 $107,325 $107,325 

$30,000 $30,000 $30,000 
$137,325 $137,325 $137,325 

$10,733 $10,733 $10,733 
$10,733 $10,733 $10,733 
$10,733 $10,733 $10,733 
$1,073 $1,073 $1,073 
$1,073 $1,073 $1,073 
$3,220 $3,220 $3,220 

$37,564 $37,564 $37,564 

$244,844 $244,844 $244,844 

$22,279 $22,279 $22,279 

0.1737 0.1737 0.1737 

$2,322 $2,322 $2,322 

$4,897 $4,897 $4,897 

$2,448 $2,448 $2,448 

$2,448 $2,448 $2 ,448 

0.09 0.09 0.09 

$23,111 $23,111 $23,111 
$35,226 $35,226 $35 ,226 

$57,505 $57,505 $57 505 
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$107,325 

$30,000 
$137,325 

$10,733 
$10,733 
$10,733 
$1,073 

$1,073 
$3,220 
$37,564 

$244,844 

$22,279 

0.1737 

$2,322 

$4,897 
$2,448 
$2,448 

0.09 

$23,111 
$35,226 

$57,505 

~ All cost calculat ions equations are provided In T11ble 8-11 . Unleu otherwise noted, equations are taken from U.S. Environmental Protection A&ency, EPA Air Pollution Control Cost manual, Sixth Edition. EPA/4S2/B-02-001, January 2002 . 

L Interpolated from Basic Equipment and Installed Cost from Table 1. 
41he retrofit factor for a venturi scrubber Is applJ~. Retrofit f1ctor based on average of 1.3 • l.S, based on Information provided In OAOPS Manual, Section 6, Chapter 2, Page 2-49. 

• Assumed similar to LNB operatlonal costs. EPA Technical Bulletin, Nitrogen Oxides (NOx) Why and How They Are Controlled, EPA/4S6/F·99-006R (http://epa .gov/ttn/catc/dir1/ fnoxdoc .pc:1f), November 1999. Operational costs obtained from Table 

14 . Costs of NOx Controls, multiplied by a ratio of 2017 capital costs to 1993 capital costs. to estimate 2017 operational costs. 

Maximum estimated 1993 Capital Cost ($/MMBtu) $8,300 
Maximum e1:1lmated 1993 Operatlonal Cost {S/MMB1u) Sl,500 

Estimated 2017 Operational Cost {$/MMBtu) $4,740.21 

= $26,229/$8,300 • $1,500 (mid-ran1e (for 2.7 MM Btu/hr burner) estimated 2017 $/MM Btu was used for the calC\Jlation) 
1 Ratio of operation and Maintenance labor costs to total operation and maintenance costs from scrubber operations 
1 60% • (Labor Ratio) • {Total Direct Annual Cost) 

h Capital recovery factor based on 15-year DFTO system life and a 7" annual interest rate. 



Table 8-8 : Ultra low NO,, Burner Annualized Cost Estimate for NO. Control 

T1bN W .1. 2011 V•IMIOI'" EJdm1t.d U1tr1 Low N0x Burner Colts 

llakEqultN'Mnt TOUlllnsblted I eon · eo., • $/M ..... 

Capa<hy I 
750,000 BTU/hr $41,475 $62,213 $82,950 
2.7 MMBtu/hr $57,213 $85,819 $31,785 
13 MMBtu/hr I $80,819 ~121.228 $9,325 

' The instilled ntlrn,ted cost ~ bHed oo lnforrn,tlon prOV1ded by Anguil in an email to 
tkoccelAprM3, 2018,stiotingth.itincorpontlonof theULN 8technolocvwouldcostata 
\Jnimtioi ledcostwaoslnterpol.ltedatarateofthelnstaled costdivldedbyl.5. 

TabN W .3. AnftuaHted uttn Low-NOX Bumu tost h r Hucel UM • 

Hucel Fiber LIM No./Souree N1m1 
P1nm.t.r TotalV1tue 2 3 • 5 • 1 I 10 

2lwl£2m 
Purd\15" 1qltlpm.nt costs 

Totctl PurchiiSed Equipmenl Cost (Burne $3,650,125 $41,475 S41,475 $57,213 $514,913 $499,175 $499,175 $499,175 $499,175 

lnstallaUoftCosts 
TotalOlrecttnstaltaOonCost• $1,825,063 S20,738 $20,738 $28,606 $257,456 $249,588 5249,588 5249,588 5249,5&8 

Total Direct Costs (TDC) 55,475,188 $62,213 $62,213 S85,819 5772,369 $748,763 $748,763 $748,763 $748,763 

lndirectlnltlbtlon ~ 
Engineering 5365,013 S4,148 $4,148 $5,721 $51,491 $49,918 $49,918 $49,918 $49,918 
Construction&fieldexptMes $365,013 $4,148 $4,148 $5,721 $51,491 $49,918 $49,918 $49,918 $49,918 
Contracto,fees $365,013 $4, 148 $4,143 $5,721 $51,491 $49,9 18 $49,918 $49,918 $49,918 
Start-up 536,501 $415 $415 $572 55,149 $4,992 $4,992 $4,992 $4,992 
Performance test $36,501 $415 $415 $572 $5,149 $4,992 $4,992 $4,992 $4,992 
Contingencies St09,S04 $1,244 $1,244 $1,716 $15,447 $14,975 $14,975 $14,975 $14,975 

ITotallndir.ctCorts, IC $1,277,544 $14,516 $14,516 $20,024 $180,219 5174,711 $174,711 S174,711 $174,711 

TOTAL C.AptTAL INVESTMENT• (2017$) 
$9,453,824 $107,420 $107,420 $148,180 $1,333,623 $1,292,863 $1,292,863 $1,292,863 $1,292,863 

~l!!!Y•l '2!1 h!mm•!l 
TotllDtrfflAnftualCort 

~atlon/MalntenanceCost ' $379,119 $5,744 $5,744 $5,744 $51,698 $51,698 $51,698 $51,698 $51,698 

."1111 
labor Rittlo 1 0.9136 0 .5692 0.5692 0.4060 0.4916 0.4447 0 .0928 0.0928 
Overheadh $61.678 $3,149 $1,962 St,962 $12,593 $15,248 $13,794 $2,879 $2,879 
Admlnlstratlvecharses $189,076 $2,148 $2,148 $2,964 $26,672 $25,857 $25,857 $25,857 S25,857 
Propertytitx $94,538 $1,074 St ,074 $1,482 $13,336 $12,929 $12,929 $12,929 $12,929 
Insurance $94,538 $1,074 5 1,074 51,482 $13,336 S12,929 $12,929 $12,929 $12,929 
(apltalrecoveryfKto, ' 0 .09 0 .09 0.09 0 .09 0 .09 0.09 0.09 0.09 
CapltalRKOV!fy $892,346 $10,139 $10,139 S13,9&7 $125,881 $122,033 $122,033 $122,033 $122,033 

Totall"dlrectAftnu,ICosts $1,332,177 $17,585 $16,398 521,876 $191,819 S188,996 $187,542 $176,627 $176,627 

TOT Al ANNUAL COST $17112'6 $23 329 $21142 $2762:0 $2:43517 $2:406'4 $239240 $221325 $2:2' 325 

• Alt cost ultulations. ~ t ions •• provided in T1ble B-11. UrAen otherwise noted, e,qwotlons are t1ken from U.S. El'lvlronmental P,otectlon Ae;ency, EPA Air Pollution Control Cost rn,nwol, Sixth Editlorl. EPA/452/8-02-001. J_..ry 2002. 
"' lnterpobted hom S.sk Eq,ulpnent ind Installed Cost horn Table 1. 
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$499,175 

$249,588 
$748,763 

$49,918 
$49,918 
$49,918 
$4,992 
$4,992 

$14,975 
$174,711 

51.292,863 

$51,698 

0.1163 
$3,607 
$25,857 
S12,929 
$12,929 

0.09 
$122,033 
$177,355 

$229 053 

"Retrofll factors are not mentio:led for Low NOX burners in the OAQPS Manw,I. Thus, the retrofit factor for a ~nturi scrubber is applied. Ret1ofit factOf based oo a-age of 1.l- 1.S, based on infor,n;,,tion proorided in OAQPS Manual, SK!ion 6, Oiapter 2, Page 2-49. 
' EPA Technical 8\INetin, Nltro,tn 0..ldes (NO.. ) Why and How They Are c:ontrolled, EPA/456/f-99-006R (http://epa.gov/ttn/catt/dirl/fnoJ1doc.pdfl, November 1999. Operatiomll costs obtained from Table 14 - Costs of NOll c:ontrok, multiplied bv a 

Mairimurn es~ted 1993 C,,pital Cost (S/MMBtu) $8,300 
Mall:lmum estimated 1993 Operatkl<wol Cost 15/MMBtul Sl.~ 

htim.ited 2017 Oper.itional Cost fS/MMBtul $5,744 • Sll,168/$8,300 • 51.~ (mid-nnce {fOf 2.7 MM Btu/hr burner I estirn,ted 2017 S/MMBtu waos used fof the cakul.ition) 
1 ltetio of <>9eratlon am! Maintenance labor costs to total operation 1ml m1intenance cost~ from i.crubber Operations 
·~ " lllbor Rltio) • (Tot~ Dirtct Annual Cost) 
' C,,pital recovery factor basedai20-yurs~tem life and a 7"it1111wollnterHt rate. 

T11>19 W .2. H111al lurMr Colffft 

Equipment >0.75 Equipmfflt>2.7 

H1xal Line No. <•7~==:/hr MMltu/hrand MMITU and 
' <:o2.7 MMBtu/hr <s lJ MMetu/hr 

---. 
io 
ii" 
12 
ii 
i4 
is 
16 

PtlOT 

~ 

12 13 " 15 " PILOT I Ma""' 

I 

$499,175 

I 

$309,669 I $309,669 I $309,669 I S309,669 I $41,475 I s242,4S6 

$249,588 5154,834 I $154,834 I 5154,834 I $154,834 I 520,738 I $121.228 
$748,763 $464,503 $464,503 $464,503 $464,503 $62,213 $363,684 

$49,918 $30,967 $30,967 $30,967 $30,967 $4,148 $24,2•6 

$49,918 $30,967 $30,967 $30,967 $30,967 $4,148 $24,246 

$49,918 $30,967 $30,967 $30,967 $30,967 $4,148 $24,246 

$4,992 $3,097 $3,097 $3,097 $3,097 $415 $2,425 

$4,992 $3,097 $3,097 $3,097 $3,097 $415 $2,425 

$14,975 $9,290 $9,290 $9,290 $9,290 Sl.244 $7,274 

$174,711 $108,384 $108,384 $108,384 St08,384 $14,516 $84,860 

Sl.292,863 _$!02,042 $802,042 I $802,042 I _ sso2,042 I $107,420 I S621.962 

$51,698 $28,721 $28,721 I $28,721 I $28,721 I $5,744 I $17,233 

0.1163 0 .1163 0.1163 0.1163 0.1163 0.1163 0.1163 

$3,607 $2,004 $2,004 S2,004 $2,004 $401 $1,202 

$25,857 $16,041 $16,041 $16,041 $16,041 $2,148 $12,559 

$12,929 $8,020 $8,020 $8,020 $8,020 $1,074 $6,280 

$12,929 $8,020 $8,020 $8,020 $8,020 $1,074 $6,280 

0.09 0 .09 0.09 0.09 0 .09 0.09 0 .09 

$122,033 $75,705 $75,705 $75,705 $75,705 $10,139 $59,273 

$177,355 $109,790 $109,790 $109,790 $109,790 $14,837 $85,594 

$229053 $131 511 $13'511 $131511 !13'511 $2:0,511 $102,127 



Table 1--9: Re,enerative Thermal Oxidizer (RTO) Annualized Cost Estimate 

Table 8,.9,1. Vandor &dmated R•,-.ratfw n..rmal OxkUnr c.ost Table 1-9 2 Hexc:al E:chaust now Rata 

ladc: EqulPfll•nt He• cel Une No. 
Avenia " Awra1• " Flow 

VOCEmlsslon 
flow ltata(Kfml eo,, • ...... flow Reta (sdm) Rat• (adml bt• (lb/hr) 

50,000 $1,389,500 254 2,250 0.68 
40,000 $1,191,000 16,321 23,000 0.82 
30,000 $992,500 Durr 18,866 21,200 o.n 
20,000 $794,000 23,980 35,350 0.60 
6,650 $327,500 An1u A 19,790 28,100 0.93 

Coll ofuch 10,000lnc,e- or dtcre1se from lO,OOOettirMted at cost+/· 21'. 30,557 9,900 l .B5 
• Cos1 blil'Mtll!I prowled by Ai,...i and o,m lo, -nl'Wlle ,vstiems, beb#: 53,724 85,800 5.09 
66S0scfm -Anc,.,iltota1n~ledcost ,u,,oo.oo 10 53,724 85,800 S.09 
Uurrnt,n,atelvfa '51.b11U1dm IUU,lllducln~IU, MI U, 

b.chouse, redundMII IITO, M•t N!CO¥ery, 1tad dudinl 3,970,000.00 11 47,671 72,750 7.36 
Aa<>!M IITO, alorw k l~of IOU!cost "' """"' 12 47678 72,750 7.36 
Assume~i14%oftotll<:Oll tSl,I00.00 13 NA NA NA 

14 NA NA NA 
15 NA NA NA 
16 NA NA NA 

PILOT 7030 8,900 0.01 
Mitri• NA NA NA 

112 NA NA NA TIM-•' flow rll:1! i.how-n Iii the s.um of flow .-:e ptr Hbcl!I hM fDf pQinl 

-•Cfl with non-neg!J&ible VOC •minion rain presented in Table 8-1. Polnl 
MX1rcn with nqligible voe emlfflon mn were considered noc technokJclullv 
fe~lbletoCOfllrolwilh111RTO. 

Fib« lines 13, 14, 15 ilnd 16, and Matrix ToweB hne bMn dnicnedwith RTOI 
and are l~rdore not ptrt of thb ~sessmerrt . 

Table a.9 3 Annuallffd Re1eneratiw Thermal Oxkllnr Cott Per Hexcel Una • 

Hucel Aber Una No. 

Parameter • 7 10 11 12 

~ 
PurdlaMd equlpmant costs 

Buie Equipment, BE 4 $245,478 $628,660 $689,340 $811,319 $711,389 $968,153 $1,520,648 $1,520,648 $1,376,478 $1,376,478 --· not utimated not estimated not estimated $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 $158,800 

Instrumentation $24,S48 $62,866 $68,934 $81,132 $71,139 $96,815 $152,065 $152,065 $137,648 $137,648 

S11estaxes $7,364 $18,860 $20,680 $24,340 $21,342 $29,045 $45,619 $45,619 $41,294 $41,294 

Frafaht $12,274 $31,433 $34,467 $40,566 $35,569 $48,408 $76,032 $76,032 $68,824 $68,824 

Purchased EqulPfll• nt Cost , PEC $289,664 $741,819 $813,421 $957,356 $839,439 $1,142,420 $1,953,164 $1,953,164 $1,783,044 $1,783,044 

Direct Installation Costs, DIC $86,899.18 $222,S45.68 $244,026.21 $287,206.93 5251,831.73 $342,726.01 $585,949.29 $585,949.29 $534,913.30 $534,913.30 

Total Direct Costs, DC $376,563.12 $964,364.62 $1,057,446.90 $1,244,563.37 $1,091,270.82 $1,485,146.03 $2,539,113.61 $2,539,113.61 $2,317,957.65 $2,317,957.65 

En1Jneerint $28,966 $74,182 $81,342 $95,736 $83,944 $114,242 $195,316 $195,316 $178,304 $178,304 

ConstructKln & fie ld expenses $14,483 $37,091 $40,671 $47,868 $41,972 $57,121 $97,658 $97,658 $89,152 $89,152 

Contractor fe es $28,966 $74,182 $81,342 $95,736 $83,944 $114,242 $195,316 $195,316 $178,304 $178,304 

Start-up $5,793 $14,836 $16,268 $19,147 $16,789 $22,848 $39,063 $39,063 $35,661 $35,661 

Perform1ncetest $2,897 $7,418 $8,134 $9,574 $8,394 $11,424 $19,532 $19,532 $17,830 $17,830 

Contineencles $8,690 522,255 $24,403 $28,721 $25,183 $34,273 $58,595 $58,595 553,491 553,491 

Total lndirut Costs, tC $89,796 $229,964 $252,160 $296,780 5260,226 $354,150 $605,.481 $605,481 $552,744 $552,744 

TOTAL CAPITAL INVESTMENT 11201~1 $652,903 $1,672,060 $1,833,450 $2,157,881 $1,892,096 $2,575,015 $4,402,432 $4,402,432 $4,018,982 $4,018,982 

Operatrn1L1bor 

Operator $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 $50,760 

Supervisor $7,614 $7,614 $7,614 $7,614 $7,61-4 $7,614 $7,614 $7,614 $7,614 $7,614 

Mafnten1nce 
L1bor $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 $31,320 

Oper1tin1M1terlals 

N1turalGu' $1,883 $140,419 $155,768 $174,377 $131,393 $191,068 $414,014 $414,014 $370,550 $370,550 

Electrklty 

''" NA NA NA NA NA NA NA NA NA NA 

~otal Dh ct Annual Cost $91,sn $230,113 $245,462 $264,071 $221,087 $280,762 $503,708 $503,708 $460,244 $460,244 

In Ired Annual Costs 

OYert,e.ad $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 $53,816 

AdmlnistratiYecharees $13,058 $33,441 $36,669 $43,158 $37,842 $51,500 $88,049 $88,049 $80,380 $80,380 

Property ta• $6,529 $16,721 $18,335 $21,579 $18,921 $25,750 $44,024 $44,024 $40,190 $40,190 

Insurance $6,529 $16,721 $18,335 $21,579 $18,921 $25,750 $44,024 $44,024 $40,190 $40,190 

Capft1I recovery factor~ 0 .11 0.11 0 .11 0 .11 0.11 0 .11 0 .11 0 .11 0 .11 0 .11 

Capital Recovery $71,682 5183,575 $201,295 $236,914 $207,733 $282,711 $483,343 $483,343 $441,244 $441,244 

~otal lndlrect Annua l Costs $151,615 $304,274 $328,449 S3n,046 $337,234 $439,528 $713,257 $713,257 $655,820 $655,820 

~OTAL ANNUAL COST $24! 191 ( 534 517 !573 911 $641 116 sssa ,21 <.720 290 (1216965 t1216965 <.1116 063 tt 116 06S 

• AII CMI calculations ~uattons are provided in Table 8-11. Unleu otherwH noted, equations atetilken from U.S. Em1Jronrnent.i Protection Aaency, EPA Air Pollution Control Cost manu.i, Sath Edition. EPA/452/8-02-001, Janua,y 2002. 

~ Interpolated from hble 8-9.1 

PILOT 

$407,074 

$158,800 

$40,707 
$12,212 
$20,354 

$639,147 

$191,744.24 

$830,891.72 

$63,91.5 
$31,957 
$63,915 

512,783 
$6,391 

$19,174 

$198,136 

$1,440,638 

$50,760 

$7,614 

$31,320 

$59,230 

NA 

$148,924 

553,816 
$28,813 

$14,406 

$14,406 

0.11 

$158,168 
$269,610 

$411534 

• The ductwOl'k cost WH e,stimated b~ed on I percentaae {4"1 of the total cost quO(e from Durr for the entire 1ys1em fDf the 30,000 sdrn RTOt . The ductwork CCKt estimate was conservativtty lidded to the basic equipment cost only for~ trl!ICl!f !Mn 20,000 Kfm. 
1Retroflt faclors are not mentioned for RTO!i in the OAOPS Manuli. Thus, the retrofit fac1orfor aventuriKrubber fl app~ed. Retrofit filctor based on lve-ra&eofl.3 - 1.5, based on information provided lnOAQPS Manual, Sea.Ion 6, Chapter 2, Pa1e 2·49. 

'Natural Gas COll cakulaitloos provided In Table 8-9: RTO Natural Gas Consumption and Emission Reductions 
~ C.pllal recovery fact Of bned on is.vur 1ystem life ilnd 1 7" •nnu•l internt rate. RTO system life Is 12-15 yHB, blsed on on-site operienc1t. 



Tabte 8-10: RTO Natu~I Gas Consumption 

He>ccel Fiber Line No. 
2 3 • s 6 7 8 10 11 1 12 1 

rwaste Gas, Cl.! scfm 2S4 16,321 18,866 23,980 

I 
1voe (as propane) Emission 

Concentration•, volume fraction 3.90£--04 7.33E-06 5.91E-06 3.62E-06 
voe Concentration in Waste Gas, 
ppm Voe 390.4 7.3 S.9 3.6 
Process Gas Exhaust Temperature, 
F 427 239 294 4SO 
Auxiliary Fuel Requirement , Q.1, 

scf/yr 369,129 27,533,092 30,S42,739 34,191,526 
Fuel Cost , $/yr $1,883 $ 140,419 $1SS,768 $174,3n 
voe Process Emissions, tpy 2.98 3.60 3.35 2.61 
voe Emissions from Auxiijary Fuel 
Combustion, tpy 0 .001 0 .076 0.084 0 .094 

1voe Emissions Reduction d, tpy 2.92 3.45 3.20 2.46 

• voe Concentration in Process Exhaust Gas at the RTO Inlet 

= lb VOC/hr x 1 hr/60 min x l 1mol voe (as propane}/44 .09 g .11453.6 glib .111 kg/1000 g 
Waste gas now (set/min) x 1 kgmot/849.5 scf fat 68 • F) 

' Auxilary Fuel as methane needed for combustion Jscf/yr), assumed negtigable heat contribution from voe 

19,790 30,557 53,724 

6.88E-06 8.83£-06 1.38E-OS 

6.9 8.8 13.8 

sso 611 381 

25,763,393 37,464,336 81, 179,248 

$131,393 $191,068 $414,014 

4.09 8.11 22.30 

0.071 0 .103 0 .223 

3.94 7.84 21.63 

• Waste HS flow (scf/mln) x 525 600 min/yr x Q.0751 lb/Scf x 0 .248 Btu/}b•f x (1600F • Process Gas Exhaust Tc;mp •o x (1-0.9 fnlcUon of hHt recovered) 
0 .0480 lb methane/sd x 21,S02 Btu/ lb methane heat of combustion x 0 .9 heat transfer efficiency 

53,724 

1.38E-05 

13.8 

381 

81,179,248 

$414,014 

22.30 

0 .223 

21.63 

~Based on Natural Gas Fuel cost of$5/ MMBtu. It is usumed that oxygen in the exhaust is sufficient for combusting voe, and an additional air blower, and subsequent electricity cost is not required. 

47,678 I 47,678 

2.25E-05 2.25E-OS 

22 .5 22.5 

371 371 

72,656,796 72,656,796 

$370,550 $370,SSO 

32.24 32.24 

0 .200 0.200 

31.40 31.40 

d Emission reduction • Process Emissions x 98" destruction efficiency · voe emissions from Auxiliary Fuel Combustion. 98" destruction efficiency is referenced on page 2· 7 of the Cost Control Manual Section 3.2 for an incinerator operating at 1600 deg 
F. 

I 

I 

PILOT 
7,030 

1.78E-07 

0 .2 

268 

11,613,702 

$S9,230 

0 .04 

0.032 

0 .005 

!Comments 

t ~ med negligible heat contribution from 

IAP-42 Tab~ 1.4~2 

Calculated as heater emissions minus 
e missions from auxiliary fuel combustion. 



Table 8-11: Cost Calculation Equations and References 

Table 8-11.1. Direct Cost Equations 

Direct Costs Equipment Components Equation Reference 
Basic Equipment (BE) N/A Cost provided by vendor. 

Purchased Equipment Cost 
Ductwork N/A Cost provided by vendor. 

(PEC) 
All Equipment Instrumentation 0.10 BE EPA Control Cost Manual, Section 1 

Sales Tax 0.03 BE EPA Control Cost Manual, Section 1 

Freight 0.05 BE EPA Control Cost Manual, Section 1 

Foundation & supports 0.04 PEC EPA Control Cost Manual, Section 6 

Handling & erection 0.50 PEC EPA Control Cost Manual, Section 6 

Electrical 0.08 PEC EPA Control Cost Manual, Section 6 
Baghouse 

Piping 0.01 PEC EPA Control Cost Manual, Section 6 

Insulation for ductwork 0.07 PEC EPA Control Cost Manual, Section 6 

Direct Installation Costs (DIC) Painting 0.04 PEC EPA Control Cost Manual, Section 6 

Total DIC 0.74 PEC EPA Control Cost Manual, Section 6 

Scrubber -- 0.85 PEC EPA Control Cost Manual, Section 5.2 

LNB, ULNB -- N/A Cost provided by vendor. 

RTO -- 0.03 PEC EPA Control Cost Manual, Section 3.2 

Total Direct Costs (DC) All Equipment -- PEC + DIC EPA Control Cost Manual, Various Sections 
Engineering - Baghouse 0.20 PEC EPA Control Cost Manual, Section 6 

Engineering - all else 0.10 PEC EPA Control Cost Manual, Various Sections 

Construction & field expenses - Baghouse 0.20 PEC EPA Control Cost Manual, Section 6 

Construction & field expenses - RTO 0.05 PEC EPA Control Cost Manual, Section 3.2 

Indirect Installation Costs (IC) All Equipment 
Construction & field expenses - all else 0.10 PEC EPA Control Cost Manual, Various Sections 
Contractor fees 0.10 PEC EPA Control Cost Manual, Various Sections 

Start-up - RTO 0.02 PEC EPA Control Cost Manual, Section 3.2 

Start-up - all else 0.01 PEC EPA Control Cost Manual, Various Sections 

Performance test 0.01 PEC EPA Control Cost Manual, Various Sections 
Contingencies 0.03 PEC EPA Control Cost Manual, Various Sections 

EPA Cost Control Manual, Section 6, Chapter 

Total Capital Investment (TCI) All Equipment -- (DC+ IC) • 1.4 (retrofit factor) 2, Page 2-49 and Section 6, Chapter 3, Page 3 

41. 



Table B-11.2. Annual Cost Equations 

Annual Costs Equipment Components Equation Reference 

Operating Labor - Operator 
2hr/shift* 3 shift/day*360 

EPA Control Cost Manual, Section 6 
days/yr • $23 .50/hr 

Baghouse, Scrubber, RTO Operating Labor - Supervisor 15% of operator EPA Control Cost Manual, Section 6 

Maintenance - Labor 
lhr/shift* 3 shift/day*360 

EPA Control Cost Manual, Section 6 
days/yr • $29.00/hr 

Electricity for fan, did not estimate 
Equation 2.10 EPA Control Cost Manual, Pg. 2-32 

compressed air cost 
Vendor estimated $1/acfm for 

Baghous~ 
Bag Replacement, New Filters+ Labor filters+ 24 person hrs/yr Cost provided by vendor. 

maintenance @ $29/hr 
$25/ton *lb PM/hr 

EPA Control Cost Manual, Section 1, Chapter 
Waste disposal collected *8640 hr/yr • 1 

2 
tn/20001b 

Direct Annual Costs It is estimated that the scrubber would 

Water 
2.18 gal water/yr/acfm x consume 183 gallons of water per day based 

$1.41/1000 gal fee on water consumed by a similar sized 

scrubber. 

Scrubber 
Chemical $3.00/yr/acfm Cost estimated by vendor. 

Hexcel pays a flat fee of $2427 .84/month for 

Wastewater Sewer Fee Not Applicable sewer that would not be expected to 

increase. 
Sludge Disposal Not estimated --
Electricity - Fan Equation 2.10 EPA Control Cost Manual, Pg. 2-32 

Ratio of 2017 costs to 1993 
EPA Technical Bulletin, "Nitrogen Oxides 

LNB, ULNB Operation/Maintenance Cost (NOx) Why and How They Are Controlled", 
costs. 

EPA/456/F-99-00GR 
RTO Natural Gas "NG Cost For RTO" tab Hexcel Fiber Lines 

Overhead 
60% of sum of operating and EPA Control Cost Manual, Section 1, Chapter 

maintenance labor 2 

Administrative charges 2% ofTCI 
EPA Control Cost Manual, Section 2, Chapter 

1, Table 1.13 

Property tax 1% ofTCI 
EPA Control Cost Manual, Section 2, Chapter 

1, Table 1.13 

Insurance 1% ofTCI 
EPA Control Cost Manual, Section 2, Chapter 

Indirect Annual Costs All Equipment 
1, Table 1.13 

20 Years, 7% Interest = 

Capital recovery factor, varies according to 
0.09439; 15 

EPA Control Cost Manual, Section 1, Chapter 

estimated equipment life. 
Years, 7% Interest= 0.10979 

2, Appendix A, Table A.2 
10 Years, 7% Interest= 

0.14238 

Capital Recovery CRF*TCI 
EPA Control Cost Manual, Section 2, Chapter 

1, Table 1.13 
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FAOUTY NAME 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

ISGL AUTOMOTIVE CARBON FIBERS 

ISGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

5GL AUTOMOTIVE CARBON FIBERS 

5GL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

SGL AUTOMOTIVE CARBON FIBERS 

TORAY CARBON FIBER AMERICA, INC. (CFA) 

!TORAY CARBON FIBER AMERICA, INC. (CFA) 

!TORAY CARBON FIBER AMERICA, INC. {CFA) 

!TORAY CARBON FIBER AMERICA, INC. (CFA) 

!TORAY CARBON FIBER AMERICA, INC. (CFA) 

!TORAY CARBON FIBER AMERICA, INC. (CFA) 

Ta ble C-1 . RBLC Search for carbon Fiber M anufactu ring 

CONTROL METHOD EMISStoN LIMIT EMISSION LIMfT 1 CASE·BY-CASE 
PERMIT ISSUANCE DATE PROCESS NAME 

4/13/2015 Carbon Fiber Production (Normal Operation) Lines 7-10 

4/13/201S carbon Fiber Production {SCR Bypass Mode) 

4/13/2015 Carbon Fiber Production (Shutdown Mode) lines 3·6 

4/13/2015 Carbon Fiber Production (Shutdown Mode) Lines 7-10 

4/13/2015 carbon fiber Production (RTO Bypass Mode) 

4/13/201S carbon Fiber Production (Normal Operation) lines 3·6 

4/13/2015 Carbon Fiber Production (SCR Bypass Mode) 

4/13/2015 Carbon Fiber Production (Shutdown Mode) lines 3·6 

4/13/2015 Carbon Fiber Production (Shutdown Mode) lines 7·10 

4/13/201S carbon fiber Production (RTO Bypass Model 

4/l3/201S Carbon Fiber Production (Normal Operation) lines 7·10 

4/13/2015 Carbon Fiber Production (SCR Bypass Mode) 

4/13/2015 Carbon Fiber Production (Shutdown Mode) lines 3·6 

4/13/2015 carbon Fiber Production (Shutdown Mode) Lines 7-10 

4/13/2015 Carbon fiber Production (RTO Bypass Mode) 

4/l3/201S Carbon Fiber Production (Normal Operation) lines 3-6 

4/13/2015 Carbon Fiber Production (Normal Operation) lines 3·6 

4/13/201S Carbon Fiber Production (Normal Operation) lines 7-10 

4/13/2015 Carbon Fiber Production (SCR Bypass Mode) 

4/13/2015 carbon Fiber Production (Shutdown Mode) Lines 3-6 

4/13/2015 carboo Fiber Production (Shutdown Mode) Lines 7·10 

4/13/2015 carbon fiber Production (RTO Bypass Mode) 

4/13/2015 Carbon Fiber Production (Normal Operation) lines 3-6 

12/20/2007 BOILERS 

12/ 20/ 2007 ~::~::~:l:~::UFACTURING PROCESS (CFA-3) WITH 

12/20/2007 BOILERS 

12/20/2007 ~::~::~:l:~::UFACTURING PROCESS (CFA·3) WITH 

12/20/2007 ~!~:~ ~~L:~:~~ENT DELIVERY STORAGE TANK 

12/20/2007 !~~~:~ ~~~~:~:::~~~RILE DELIVERY STORAGE TANK 

PRIMARY FUEL 

electric 

electric 

electric 

electric 

electric 

electric 

electric 

NATURAL GAS 

NATURAL GAS 

NATURAL GAS 

NATURAL GAS 

THROUGHPUT TH ROUGH PUT UNfT POLLUTANT 
DESCRIPTION 

1760 tons of carbon fiber Nitrogen Oxides (NOx) 
per year 

1760 
tons or carbon fiber 

peryear 

Nitrogen Oxides (NOx) 

Nitrogen Oxides (NOx) SCR 

Nitrogen Oxides (NOx) 

Nitrogen Oxides (NOx) 

SCR for Lines 3 - 6. No 
Nitrogen Oxides (NOx) SCR on lines 7_10 

Partlculatematter, 

filterable &It; 10 Aµ 
(FPM l O) 

Partlculatematter, 

filterable &It; 10 Aµ 
(FPM10) 

Particulate matter, 

filterable &It; 10 Aµ 
(FPMlO) 

Partlculatematter, 

filterable &It; 10 Aµ 
(FPMlO) 

1760 ::~sv::~arbon fiber ~~t:;:~1
1
:t;F;~7er, 

1760 
tons of carbon fiber 

per year 

1760 
tons of carbon fiber 

per year 

Particulate matter, 

filterable (FPM) 

Partlcu!atematter, 

filterable(FPM) 

Particulate matter, 

filterable (FPM) 

Particulate matter, 

filterable(FPM) 

Particulate matter, 

filterablejFPM) 

Particulate matter, 

total &It; 10 Aµ 
(TPM10) 

1760 ::~sy::~arbon fiber ~:::eu~~~~~l~C) 

Volatile Organic 

Compounds (VOC) 

Volatile Organic 

Compounds (VOC) 

Volatile Organlc 

Compounds (VOC) 

Volatile Organic 

Compounds (VOC) 

1760 ::~sy::;arbon fiber ~:::u~~!~~~C) 

66.6 MMBTU/H each 

66.6 MMBTU/H each 

LOW NOX BURNERS PLUS 

Nitrogen Oxides (NOxJ FLUE GAS 

RECIRCULATION (FGR) 

LOW NOX BURNERS ANO 

Nitrogen Oxides (NOx) GOOD OPERATING 

PRACTICES 

Particulate Matter 

(PM) 

PartlculateMatter 

(PM) 

VolatrleOrganic 

Compounds (VOC) 

Volatile Organic 

Compounds (VOC) 

NATURAL GAS-FIRED 

NATURAL GAS, LOW NOX 

BURNERS, ANO GOOD 

OPERATING PRACTICES 

SCRUBBER TA2-2 

SCRUBBER TA2-2 

UNIT 

17.9 LB 

17.9 LB 

B.5 LB 

17.9 LB 

8.S LB 

B.5 LB 

1.1 LB 

3LB 

2LB 

2 LB 

1.1 LB 

1.1 LB 

1.llB 

1.l LB 

1.1 LB 

1.7 LB 

1.7 LB/H 

7.1 LB 

7.1 LB 

8.6 LB 

0.024 LB/MMBTU 

57.6 LB/H 

0.0077 LB/MMBTU 

4.46 LB/H 

95 % REDUCTION 

95 % REDUCTION 

BASIS 

BACT·PSO 

BACT·PSD 

OTHER CASE·BY-

CASE 

BACT·PSO 

BACT-PSD 

OTHER CASE-BY-

CASE 

BACT·PSO 

BACT·PSO 

SACT·PSD 

BACT-PSD 

BACT-PSD 

BACT·PSD 

BACT·PSD 

BACT·PSD 

BACT· PSD 

BACT·PSD 

BACT·PSO 

BACT-PSD 

N/A 

BACT-PSD 

BACT-PSO 

BACT-PSD 

BACT·PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSO 

N/A 

N/A 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACIUTY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROi. METHOD DESCRIPTION EMISSION LIMIT l EMISSION LIMIT 1 CASE-IY-CASE 
UNIT BASIS 

Ovens 

Curing Oven and Cooling Table The exhaust from the cooling table is routed LB/TON GLASS 
INWOOD 09/15/2017 Section 6.67 tons per hour to a wet scrubber. 0.118 (FPM) BACT-PSD 

KENWORTH TRUCK CO. 01/29/2008 
DRYING OVENS AND FLASH 

TUNNES FOR CAB BOOTHS 
4.58 MMBTU/H 0.551 LB/H N/A 

NUCOR STEEL LOUISIANA 05/24/2010 
SLG-402 - SLAG MILL DRYER 

75.4 T/H 
BACT is selected to be good combustion 

0.2 LB/H 
STACK practices during the operation of the dryer 

BACT-PSD 

NUCOR STEEL LOUISIANA 05/24/2010 PCl-101 • PCI Mill Vent 85.1 MMBTU/H Fabric Filter 0.118 LB/H BACT-PSD 

good operating practices, good combustion 
OWENS CORNING INSULATION practices, stone wool filter, regenerative 

SYSTEMS, LLC 05/05/2017 curing oven 0 thermal oxidizer 0 LB/T BACT-PSD 

good operating practices, good combustion 
OWENS CORNING INSULATION practkes, stone wool filter, regeneratfVe 

SYSTEMS, LLC 05/0S/2017 curing oven 0 thermal oxidizer 0 LB/T BACT·PSD 

good combustion practices, good operating 
OWENS CORNING INSULATION practkes, stone wool filter, regenerative 

SYSTEMS, LLC 05/0S/2017 curing oYf'!n 0 thermal oxidizer 0 LB/T BACT-PSD 

OWENS CORNING INSULATION 

SYSTEMS, LLC 05/05/2017 blowing chamber, vertical 0 good operating practic,s, stone wool filter 0 LB/T BACT-PSD 

OWENS CORNING INSULATION 
SYSTEMS, LLC 05/0S/2017 blowing chamber, vertical 0 good operating practices, stone wool filter 0 LB/T BACT-PSD 
OWENS CORNING INSULATION 
SYSTEMS, LLC 05/05/2017 blowing chamber, vertical 0 good operating practices, stone wool filter 0 LB/T BACT-PSD 

FG-RTO and POWDER OVEN 
STERLING HEIGHTS ASSEMBLY PM (Powder coat oven and 

PLANT 11/02/2017 RTO emissions) 0 Good combustion practices and RTO. 1.68 LB/H BACT-PSD 

Dryen 

ADM CORN PROCESSING -
CEDAR RAPIDS 06/29/2007 INDIRECT-FIRED DOGS DRYER 93. 7 MMBJ'U/H 0.015 GR/DSCF BACT-PSD 

ADM CORN PROCESSING -
CEDAR RAPIDS 06/29/2007 INDIRECT-FIRED DOGS DRYER 93. 7 MMBTU/H 0.015 GR/DSCF BACT-PSD 

AVON PARK FACILITY/GARGILL PEEL DRYER WITH WASTE 
~UICE NORTH AMERICA 03/29/2007 HEAT RECOVERY 62.4 MMBTU/H 10 LB/H BACT-PSD 

AVON PARK FACILITY/GARGILL PEEL DRYER WITH WASTE 
JUICE NORTH AMERICA 03/29/2007 HEAT RECOVERY 62.4 MMBTU/H 10 LB/H BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 4 Cooler/Classifier 1138800 tpy wet scrubber 4.1 LB/H BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 6 Calcine, 2102400 tpy Dry-ESP 35.4 LB/H BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 7 Calcine, 3328800 tpy Dry-ESP 40.7 LB/H BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit4Dryer 1138800 tpy wet scrubber 49.5 LB/H BACT-PSD 

SMALL HEATERS AND DRYERS COMBUSTION OF NATURAL GAS AND GOOD 

BIG RIVER STEEL LLC 09/18/2013 SN-05 THROUGH 19 0 COMBUSTION PRACTICE 5.2 Xl0•-4 LB/MMBTU BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

EMISSION LIMIT 1 CASE-BY-CASE 
FACILITY NAME PERMIT ISSUANCE OATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 UNIT BASIS 

COMBUSTION OF NATURAL GAS AND GOOD 
BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H COMBUSTION PRACTICE 5.2 Xl0'-4 LB/MMBTU BACT-PSD 

SMALL HEATERS AND DRYERS COMBUSTION OF NATURAL GAS AND GOOD 
BIG RIVER STEEL LLC 09/18/2013 SN-05 THROUGH 19 0 COMBUSTION PRACTICE 5.2 Xl0'-4 LB/MMBTU BACT-PSD 

COMBUSTION OF NATURAL GAS AND GOOD 
BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H COMBUSTION PRACTICE 5.2 Xl0'-4 LB/MMBTU BACT-PSD 

SMALL HEATERS AND DRYERS COMBUSTION OF NATURAL GAS AND GOOD 

BIG RIVER STEEL LLC 09/18/2013 SN-05 THROUGH 19 0 COMBUSTION PRACTICE 5.2 Xl0'-4 LB/MMBTU BACT-PSD 

COMBUSTION OF NATURAL GAS AND GOOD 
BIG RIVER STEEL LLC 09/18/2013 DRYERS, MGO COATING LINE 38 MMBTU/H COMBUSTION PRACTICE 5.2 Xl0'-4 LB/MMBTU BACT-PSD 

CARBO CERAMICS INC. - MILLEN 

FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.02 GR/DSCF BACT-PSD 

CARBO CERAMICS INC. - MILLEN 
FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE 0.0075 GR/DSCF BACT-PSD 

CARBO CERAMICS INC. - MILLEN 

FACILITY 04/06/2012 SPRAY DRYER 47 MMBTU/H BAGHOUSE O.Ql GR/DSCF BACT-PSD 

DEGUSSAENGINEERED CARBON BLACK DRYER UNITS 
CARBONS LP 11/29/2007 1AND2 6.8 LB/H BACT-PSD 

replacing baghouses with reverse jet wet 
DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB-202) 30 MMBTU/H scrubber 0.011 GR/DSCF BACT-PSD 

Line 1 Oxygen Preheater (AH-

DUPONT DELISLE FACILITY 03/21/2011 102) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT-PSD 

Line 2 Oxygen Preheater (AH-
DUPONT DELISLE FACILITY 03/21/2011 202) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT-PSD 

replacing baghouses with reverse Jet wet 
DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB-202) 30 MMBTU/H scrubber 0.0085 GR/DSCF BACT-PSD 

Line 1 Oxygen Preheater (AH-
DUPONT DELISLE FACILITY 03/21/2011 102) 20 MMBTU/H BACT is good combustion. 0.0025 GR/DSCF BACT-PSD 

Line 2 Oxygen Preheater (AH-

DUPONT DELISLE FACILITY 03/21/2011 202) 20 MMBTU/H BACT is good combustion. 0.0025 GR/DSCF BACT-PSD 

Replacing baghouses with a reverse jet wet 
DUPONT DELISLE FACILITY 03/21/2011 Line 2 Ore Dryer (AB-202) 30 MMBTU/H scrubber 0.011 GR/DSCF BACT-PSD 

Line 1 Oxygen Preheater (AH-

DUPONT DELISLE FACILITY 03/21/2011 102) 20 MMBTU/H BACT is good combustion. 0.0026 GR/DSCF BACT-PSD 

Line 2 Oxygen Preheater (AH-

DUPONT DELISLE FACILITY 03/21/2011 202) 20 MMBTU/H BACT is good combustion 0.0026 GR/DSCF BACT-PSD 

ENOICOTI CLAY PRODUCTS 04/08/2008 PLANT 3, DRYER 1 8.84 T/H 1.65 LB/H BACT-PSD 

FLAKEBOARD AMERICA LIMITED - GOOD COMBUSTION PRACTICES AND 

BENNETTSVILLE MDF 12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H NATURAL GAS AS FUEL 0 BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MM Btu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 EMISSION LIMIT 1 
UNIT 

CASE-BY-CASE 
BASIS 

FLAKEBOARD AMERICA LIMITED - GOOD COMBUSTION PRACTICES AND 

BENNmSVILLE MDF 12/22/2009 CORE PRIMARY DRYER 45 MMBTU/H NATURAL GAS AS FUEL 0 BACT-PSD 

NATURAL GAS SPACE 

GP ALLENDALE LP 11/25/2008 HEATERS - 14 UNITS (ID 18) 20.89 MMBTU/H 0.15 LB/H BACT-PSD 

NATURAL GAS SPACE 

GP ALLENDALE LP 11/25/2008 HEATERS - 14 UNITS (ID 18) 20.89 MMBTU/H 0.15 LB/H BACT-PSD 

NATURAL GAS SPACE 

GP CLARENDON LP 02/10/2009 HEATERS-14 UNITS (ID 17) 20.89 MMBTU/H 0.15 LB/H BACT-PSD 

NATURAL GAS SPACE 

GP CLARENDON LP 02/10/2009 HEATERS - 14 UNITS (ID 17) 20.89 MMBTU/H 0.15 LB/H BACT-PSD 

WET SCRUBBER FOLLOWED BY THERMAL 

GRAIN PROCESSING CORN GLUTEN FREE, GLUTEN, OXIDIZER FOR GLUTEN AND CGF DRYERS 

CORPORATION 12/08/2015 MALTODEXTRIN DRYERS 93 MMBTU/H WET SCRUBBER IN SERIES WITH ESP 0.01 GR/DSCF BACT-PSD 

WET SCRUBBER FOLLOWED BY THERMAL 

OXIDIZER (CGF AND GLUTEN DRYERS) 

GRAIN PROCESSING CORN GLUTEN FREE, GLUTEN, MALTODEXTRIN DRYER - WET SCUBBER IN 

CORPORATION 12/08/2015 MALTODEXTRIN DRYERS 93 MMBTU/H SERIES WITH WET ESP 0.01 GR/DSCF BACT-PSD 

EUTFLl, EUTFL2 &amp; 

EUTFL3 in FGTFL (3 Thermally 

GRAYLING PARTICLEBOARD 05/09/2017 Fused Lamination Lines} 0 Baghouse/fabric filters 0.33 LB/H BACT-PSD 

EUTFU, EUTFL2 &amp; 
EUTFL3 in FGTFL (3 Thermally 

GRAYLING PARTICLEBOARD 05/09/2017 Fused Lamination lines) 0 Baghouse/fabric filters 0.33 LB/H BACT-PSD 

EUTFLl, EUTFL2 &amp; 

EUTFL3 in FGTFL (3 Thermally 

GRAYLING PARTICLEBOARD 05/09/2017 Fused lamination Lines} 0 Baghouse/fabric filter 0.33 LB/H BACT-PSD 

FGDRYERRTO (2 Natural Gas 

GRAYLING PARTICLEBOARD 05/09/2017 Fired Rotary Dryers 139.9 MMBTU/H Good combustion practices and RTO. 29.1 LB/H BACT-PSD 

FGDRYERRTO (2 Natural Gas 

GRAYLING PARTICLEBOARD 05/09/2017 Fired Rotary Dryers 139.9 MMBTU/H Good combustion practices and RTO. 16.55 LB/H BACT-PSD 

FGDRYERRTO (2 Natural Gas 

GRAYLING PARTICLEBOARD 05/09/2017 Fired Rotary Dryers 139.9 MMBTU/H Good combustion practices and RTO. 28.4 LB/H BACT-PSD 

FGMTRLHNDL (3 Overs mills 

EUOVERSl, EUOVERS2, 

GRAYLING PARTICLEBOARD 05/09/2017 EUOVERS3 in FGMTRLHNDL) 0 Baghouse/Fabric filters 0.61 LB/H BACT-PSD 

FGMTRLHNDL (3 OVers mills 

EUOVERSl, EUOVERS2, 

GRAYLING PARTICLEBOARD 05/09/2017 EUOVERS3 in FGMTRLHNDL) 0 Baghouse/Fabric filters 0.61 LB/H BACT-PSD 

FGMTRLHNDL (3 overs mills 

EUOVERSl, EUOVERS2, 

GRAYLING PARTICLEBOARD 05/09/2017 EUOVERS3 in FGMTRLHNDL) 0 Baghouse/Fabrlc filters 0.61 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EU FINES in FGMTRLHNDL 0 Baghouse/fabric filters 0.03 LB/H BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT EMISSION LIMIT 1 EMISSli:~IMIT l CASE-BY-CASE 
CONTROL METHOD DESCRIPTION 

BASIS 

GRAYLING PARTICLEBOARD 05/09/2017 EUFINE5 in FGMTRLHNDL 0 Baghouse/fabric filters 0.03 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EU FINES in FGMTRLHNDL 0 Baghouse/fabric filters 0.03 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUSIFTERS in FGMTRLHNDL 0 Baghouse/fabrlc filters 0.41 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUSIFTERS in FGMTRLHNDL 0 Baghouse/fabric filters 0.41 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUSIFTERS in FGMTRLHNDL 0 Baghouse/fabric filters 0.41 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUBARKSTG in FGMTRLHNDL 0 Baghouse/fabric filters 0.06 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUBARKSTG in FGMTRLHNDL 0 Baghouse/fabric filters 0.06 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUBARKSTG in FGMTRLHNDL 0 Baghouse/fabric filters 0.06 LB/H BACT·PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EU BLENDING in FGBLNDFRM 0 Baghouse/fabric filters 0.41 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUBLENDING in FGBLNDFRM 0 Baghouse/fabric filters 0.41 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EU BLENDING in FGBLNDFRM 0 Bathouse/fabric filters 0.41 LB/ H BACT·PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EU FORMING in FGBLNDFRM 0 Baghouse/fabric filters 1.05 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFORMING in FGBLNDFRM 0 Baghouse/fabric filters 1.058 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EU FORMING in FGBLNDFRM 0 Baghouse/fabric filters 1.05 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUPRE5S in FGPRESSCOOL 0 Wet scrubber 12.2 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUPRESS in FGPRESSCOOL 0 W et scrubber 2.2 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUPRESS in FGPRESSCOOL 0 Wet scrubber 2.2 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUCOOLING in FGPRESSCOOL 0 Wet scrubber 12.2 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUCOOLING in FGPRESSCOOL 0 Wet scrubber 2.2 LB/H BACT·PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUCOOLING in FGPRESSCOOL 0 Wet scrubber 2.2 LB/H BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 EMISSION LIMIT 1 CASE-BY-CASE 
UNIT BASIS 

GRAYLING PARTICLEBOARD 05/09/2017 EUTOH in FGTOH 38 MMBTU/H Good combustion practices 0.0075 LB/MMBTU BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUTOH in FGTOH 38 MMBTU/H Good combustion practices. 0.0004 LB/MMBTU BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUTOH in FGTOH 38 MMBTU/H Good combustion practices. 0.0005 LB/MMBTU BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFLT051 in FGTOH 10.2 MMBTU/H Good combustion practices 0.0004 LB/MMBTU BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFLTOS1 in FGTOH 10.2 MMBTU/H Good combustion practices 0.0075 LB/MMBTU BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFLTOSl in FGTOH 10.2 MMBTU/H Good combustion practices. 0.0005 LB/MMBTU BACT-P5D 

GRAYLING PARTICLEBOARD 05/09/2017 EUFCOS in FGFINISH 0 Baghouse/fabric filters 0.55 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFCOS in FGFINISH 0 Baghouse/fabric filters 0.55 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFCOS in FGFINISH 0 Baghouse/Fabric filter 0.55 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUSANDING in FGFINISH 0 Baghouse/ fabric filters 1.43 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUSANDING in FGFINISH 0 Baghouse/fabric filters 1.43 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUSANDING in FGFINISH 0 Baghouse/fabric filter 1.43 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUCTPSAW in FGFINISH 0 Baghouse/fabric filter 0.44 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUCTPSAW in FGFINISH 0 Baghouse/fabric filters 0.44 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUCTPSAW in FGFINISH 0 Baghouse/fabric filter 0.44 LB/H BACT-PSD 

EURMSILO in FGFINISH (Raw 

GRAYLING PARTICLEBOARD 05/09/ 2017 material sawdust silo) 0 Baghouse/fabric filters 0.06 LB/H BACT-PSD 

EURMSILO in FGFINISH (Raw 

GRAYLING PARTICLEBOARD 05/09/2017 material sawdust silo) 0 Baghouse/fabric filters 0.06 LB/H BACT-PSD 

EURMSILO in FGFINISH (Raw 

GRAYLING PARTICLEBOARD 05/09/2017 material sawdust silo) 0 Baghouse/fabric filters 0.06 LB/H BACT-PSD 

EUPTLl &amp; EUPTL2 in 

GRAYLING PARTICLEBOARD 05/09/2017 FGPTL (2 paper treating lines) 3.4 MMBTU/H Good combustion practices. 0.0075 LB/MMBTU BACT-PSD 

EUPTLl &amp; EUPTL2 in 

GRAYLING PARTICLEBOARD 05/09/2017 FGPTL (2 paper treating lines) 3.4 MMBTU/H Good combustion practices. 0.0004 LB/MMBTU BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

EMISSION LIMIT 1 CASE-BY-CASE 
FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 UNIT BASIS 

EUPTLl &amp; EUPTL2 in 

GRAYLING PARTICLEBOARD 05/09/2017 FGPTL (2 paper treating lines) 3.4 MMBTU/H Good combustion practices 0.0005 LB/MMBTU BACT-PSD 

EU-FLAKERS (7 Green flakers Baghouse, dry ESP, RTO. Bypass of dry ESP 

with baghouse, dry ESP and and RTO is allowed for up to 460 hours per 

GRAYLING PARTICLEBOARD 05/09/2017 RTO Control) 0 year. 1.01 LB/H BACT-PSD 

EU-FLAKERS (7 Green flakers Baghouse, dry ESP and RTO. Bypass of dry 

with baghouse, dry ESP and ESP and RTO is allowed up to 460 hours per 

GRAYLING PARTICLEBOARD 05/09/2017 RTO Control) 0 year. 1.01 LB/H BACT-PSD 

EU-FLAKERS (7 Green flakers Baghouse, dry ESP, RTO. Bypass of dry ESP 

with baghouse, dry ESP and and RTO Is allowed for up to 460 hours per 

GRAYLING PARTICLEBOARD OS/09/2017 RTO Control) 0 year. 1.01 LB/H BACT-P5D 

Two DOGS Dryers A &amp; 

HOMELAND ENERGY B/DDGS Cooling Multicones, Thermal Oxidizer and DOGS 
SOLUTIONS, LLC 08/26/2011 Orum/Distillation Equipment 250 MMBTU/H Cooling Drum Baghouse 0.0064 GR/DSCF BACT-PSD 

Two DDGS Dryers C &amp; 

HOMELAND ENERGY D/DDGS Cooling multiclones, thermal oxidizer and DOGS 
SOLUTIONS, LLC 08/26/2011 Drum/Distillation Equipment 250 MMBTU/H cooling drum baghouse 0.0094 GR/DSCF BACT-PSD 

Two DDGS Dryers A &amp; 

HOMELAND ENERGY B/DDGS Cooling Multiclones/ Thermal Oxidizer/ DDGS 

SOLUTIONS, LLC 08/26/ 2011 Drum/Distillation Equipment 250 MMBTU/H Cooling Drum Baghouse 0.0064 GR/DSCF BACT-PSD 

Two DDGS Dryers C &amp; 

HOMELAND ENERGY D/DDGS Cooling multiclones, thermal oxidizer and DOGS 
SOLUTIONS, LLC 08/26/2011 Drum/Distillation Equipment 250 MMBTU/H cooling drum baghouse 0.0094 GR/DSCF BACT-PSD 

Fabric filter to limit PMlO emissions to 0.02 
gr/dscf. Regarding products of combustion, 

LAKE CHARLES CHEMICAL Spray Dryer #3 Dust Collector BACT is the exclusive use of natural gas as 
COMPLEX ALUMINA UNIT 05/23/ 2014 Vent Stack (EQT 1004) 137 MM BTU/HR fuel. 13.38 LB/HR BACT-PSD 

Fabric filter to limit PMlO emissions to 0.02 

gr/dscf. Regarding products of combustion, 

LAKE CHARLES CHEMICAL Spray Dryer #4 Dust Collector BACT Is the exclusive use of natural gas as 
COMPLEX ALUMINA UNIT 05/23/2014 Vent Stack (EQT 1005) 98 MM BTU/HR fuel. 9.71 LB/HR BACT-PSD 

Fabric filter to limit PM2.S emissions to 0.02 

gr/dscf. Regarding products of combustion, 
LAKE CHARLES CHEMICAL Spray Dryer #3 Dust Collector BACT is the exclusive use of natural gas as 
COMPLEX ALUMINA UNIT 05/23/2014 Vent Stack (EQT 1004) 137 MM BTU/HR fuel. 13.38 LB/HR BACT-PSD 

Fabric filter to limit PM2.S emissions to 0.02 

gr/dscf. Regarding products of combustion, 

LAKE CHARLES CHEMICAL Spray Dryer #4 Dust Collector BACT is the exclusive use of natural gas as 
COMPLEX ALUMINA UNIT 05/23/2014 Vent Stack (EQT 1005) 98 MM BTU/HR fuel. 9.71 LB/HR BACT-PSD 

MOUNT VERNON MILL 03/2S/2010 Line 1 Post -Dryer (S31) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 Line 2 Post - Dryer (S32) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 Line 3 Post - Dryer (S33) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/2S/2010 Line 4 Post- Dryer (S34) 7.7 MMBTU/H 0.0076 LB/MMBTU BACT-PSD 



Table C-2. Search Results for Partlculate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FAOUTYNAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROl METHOD DESCRIPTION EMISSION LIMIT 1 EMISSION LIMIT 1 CASE-BY-CASE 
UNIT BASIS 

SLG-402 - SLAG Mill DRYER BACT is selected to be good combustion 
NUCOR STEEL LOUISIANA 05/24/2010 STACK 75.4 T/H practices during the operation of the dryer 0.2 ll/H BACT-PSD 

OHIO RIVER CLEAN FUELS. LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H 0.09 LB/H BACT-PSD 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 F-TCATALYST ROTARY DRYER 22564 SCF/H GOOD COMBUSTION PRACTICES 0.18 LB/H BACT-PSD 

COAL OR BIOMASS DRYING 
OHIO RIVER CLEAN FUELS, LLC 11/20/2008 LINES (10) 31 MMBTU/H PULSE JET BAGHOUSE 0.6 LB/H BACT-PSD 

PYRAMAX CERAMICS, LLC -
KING'S M:U FACILllY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.Dl GR/DSCF BACT-PSD 

PYRAMAX CERAMICS, LLC -
KING'S M:U FACllllY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.01 GR/DSCF BACT-PSD 
PYRAMAX CERAMICS, LLC -
KING'S M:U FACILllY 01/27/2012 SPRAY DRYERS/PETTETIZERS 75 MMBTU/H FABRIC BAGHOUSE 0.006 GR/DSCF BACT-PSD 

NATURAL GAS THERMAL Oil 
SAGOLA Mill 01/31/2008 HEATER GOOD COMBUSTION PRACTICES 0.17 LB/H BACT-PSD 

SOUTHWEST IOWARENEWABLE 
ENERGY 04/19/2007 DOGS DRYERS+ DISTILLATION 60T/H THERMAL OXIDIZER 9.28 LB/H BACT-PSD 

TATE & l YLE INDGREDIENTS STARCH DRYER (DIRECT-
AMERICAS, INC. 09/19/2008 FIRED) 25 MMBTU/H WET SCRUBBER 0.0086 GR/DSCF BACT-PSD 

!TATE & l YLE INDGREDIENTS STARCH DRYER (DIRECT-
AMERICAS, INC. 09/19/2008 FIRED) 25 MMBTU/H WET SCRUBBER 0.0086 GR/DSCF BACT-PSD 
TOLEDO SUPPLIER PARK- PAINT CONTROL DEVICE NOT NAMED BUT 98" 

SHOP 05/03/2007 PAINT SLUDGE DRYER 7.5 MMBTU/H CONTROL REQUIRED 1.72 LB/H BACT-PSD 
GRATE KILN - DOWN DRAFT 

U.S. STEEL CORP - KEETAC 12/06/2011 DRYING ZONE 1 450 T /PELLETS/H DRY ELECTROSTATIC PRECIPITATOR 10.5 LB/H BACT-PSD 

GRATE KILN - DOWN DRAFT 
U.S. STEEL CORP - KEETAC 12/06/2011 DRYING ZONE 1 450 T /PELLETS/H DRY ELECTROSTATIC PRECIPITATORS 21 LB/H BACT-PSD 

GRATE KILN-DOWN DRAFT 

U.S. STEEL CORP - KEETAC 12/06/2011 DRYING ZONE 1 450 T /PELLETS/H DRY ELECTROSTATIC PRECIPITATOR 21 LB/H BACT-PSD 

lurMn 

CHOCOLATE BAYOU STEAM 
GENERATING (CBSG) STATION 02/17/2017 Combined Cycle Cogenerotlon 50MW 6.98 LB/H BACT-PSD 

CHOCOLATE BAYOU STEAM 
GENERATING (CBSG) STATION 02/17/2017 Combined Cyde Cogeneration 50MW 6.98 LB/H BACT-PSD 

CHOCOLATE BAYOU STEAM 
GENERATING (CBSG)STATION 02/17/2017 Combined Cycle Cogeneration 50MW 6.98 LB/H BACT-PSD 

99.8 MMBtu/hr auxiliary 
DANIA BEACH ENERGY CENTER 12/04/2017 boiler 99.8 MMBtu/hr Clean fuels 0 BACT-PSD 

99.8 MMBtu/hr auxiliary 

DANIA BEACH ENERGY CENTER 12/04/2017 boiler 99.8 MMBtu/hr Clean fuels 0 BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT 
EMISSION LIMIT 1 CASE-BY-CASE 

CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 UNIT BASIS 

99.8 MM Btu/hr auxiliary 
DANIA BEACH ENERGY CENTER 12/04/2017 boiler 99.8 MMBtu/hr Clean fuels 0 BACT-PSD 

FGTURNBINES (5 Simple Cycle 

CTs: EUTURBINEl, 
DTE GAS COMPANY - MILFORD EUTURBINE2, EUTURBINE3, Combustion air inlet filter, pipeline quality 
COMPRESSOR STATION 03/24/2017 EUTURBINE4, EUTURBINES) 10504 HP natural gas and good combustion practices. 0.015 LB/MMBTU BACT-PSD 

FGTURNBINES (5 Simple Cycle 

CTs: EUTURBINEl, 
DTE GAS COMPANY - MILFORD EUTURBINE2, EUTURBINE3, Combustion air inlet filter, pipeline quality 
COMPRESSOR STATION 03/24/2017 EUTURBINE4, EUTURBINES) 10504 HP natural gas, and good combustion practices. o.ois LB/MMBTU BACT-PSD 

FGAUXBOILERS (6 auxi liary 

boilers EUAUXBOIL2A, 

EUAUXBOIL3A, EUAUXBOIL2B, 
DTE GAS COMPANY - MILFORD EUAUXBOIL3B, EUAUXBOIL2C, Good combustion practices and low sulfur 
COMPRESSOR STATION 03/24/2017 EUAUXBOIL3C) 3 MMBTU/H fuel (pipeline quality natural gas) . 0.52 LB/MMSCF BACT-PSD 

FGAUXBOILERS (6 auxiliary 

boilers EUAUXBOIL2A, 

EUAUXBOIL3A, EUAUXBOIL2B, 
DTE GAS COMPANY - MI LFORD EUAUXBOIL3B, EUAUXBOIL2C, Good combustion practices and low sulfur 
COMPRESSOR STATION 03/24/2017 EUAUXBOIL3C) 3 MMBTU/H fuel (pipeline quality natural gas). 0.52 LB/MMSCF BACT-PSD 

DTE GAS COMPANY - MILFORD EUN_EM_GEN (Natural gas Good combustion practices and low sulfur 
COMPRESSOR STATION 03/24/2017 emergency engine). 205 H/YR fuel (pipeline quality natural gas). 0.01 LB/MMBTU BACT-PSD 

DTE GAS COMPANY · MILFORD EUN_EM_GEN (Natural gas Good combustion practices and low sulfur 
COMPRESSOR STATION 03/24/2017 emergency engine). 205 H/YR fuel (pipeline quality natural gas). 0.01 LB/MMBTU BACT-PSD 

DUKE ENERGY HANGING ROCK Turbines (4) (model GE 7FA) Burning natural gas in an efficient 
ENERGY 12/18/2012 Duct Burners Off 172 MW combustion turbine 15 LB/H BACT-PSD 

DUKE ENERGY HANGING ROCK Turbines (4) (model GE 7FA) Burning natural gas in an efficient 
ENERGY 12/18/2012 Duct Burners On 172 MW combustion turbine 19.9 LB/H BACT-PSD 

EUAUXBOILER (Auxiliary 
FILER CITY STATION 11/17/2017 boiler) 182 MMBTU/H Good combustion practices 0.005 LB/MMBTU BACT-PSD 

EUAUXBOILER (Auxiliary 
FILER CITY STATION 11/17/2017 boiler) 182 MMBTU/H Good combustion practices 0.0075 LB/MMBTU BACT-PSD 

EUAUXBOILER (Auxiliary 
FILER CITY STATION 11/17/2017 boiler) 182 MMBTU/H Good combustion practices 0.0075 LB/MMBTU BACT-PSD 

11.4 MBF/HR CONTINUOUS 

DIRECT-FIRED LUMBER DRY 

KILN, 40 MM BTU/HR 

NATURAL GAS BURNER, 

&amp; 4 MMBTU/HR 

NATURAL GAS CONDENSATE 
FULTON SAWMILL 06/08/2017 EVAPORATOR 11.4 MBF/H 

Pipeline quality natural gas; limited hours; 
GAINES COUNTY POWER PLANT 04/28/2017 Simple Cycle Turbine 227.S MW good combustion practices 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE 

GAINES COUNTY POWER PLANT 04/28/2017 

GAINES COUNTY POWER PLANT 04/28/2017 

GAINES COUNTY POWER PLANT 04/28/2017 

GAINES COUNTY POWER PLANT 04/28/2017 

GAINES COUNTY POWER PLANT 04/28/2017 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HESS NEWARK ENERGY CENTER 11/01/2012 

HOLLAND BOARD OF PUBLIC 

WORKS · EAST 5TH STREET 

HOLLAND BOARD OF PUBLIC 

WORKS· EAST 5TH STREET 

HOLLAND BOARD OF PUBLIC 

WORKS - EAST 5TH STREET 

12/04/2013 

12/04/2013 

12/04/2013 

PROCESS NAME 

Simple Cycle Turbine 

Simple Cycle Turbine 

Combined Cycle Turbine with 
Heat Recovery Steam 

Generator, fired Duct Burners, 
and Steam Turbine Generator 

Combined Cycle Turbine with 

Heat Recovery Steam 

Generator, fired Duct Burners, 
and Steam Turbine Generator 

Combined Cycle Turbine with 
Heat Recovery Steam 

Generator, fired Duct Burners, 
and Steam Turbine Generator 

Boiler less than 100 

MMBtu/hr 

Boiler less than 100 
MMBtu/hr 

Boiler less than 100 
MMBtu/hr 

Combined cylce turbine with 

duct burner 

Combined cylce turbine with 

duct burner 
Combined cylce turbine with 

duct burner 

Combined Cycle Combustion 
Turbine 

Combined Cycle Combustion 

Turbine 

Combined Cycle Combust ion 

Turbine 

Fuel pre-heater (EUFUELHTR) 

Fuel pre-heater (EUFUELHTR) 

Fuel pre-heater (EUFUELHTR) 

THROUGHPUT THROUGHPUT UNIT 

227.5 MW 

227.5 MW 

426 MW 

426 MW 

426MW 

51.9 mmcubic ft/year 

51.9 mmcubic ft/year 

51.9 mmcubic ft/year 

39463 mmcubic ft/year ' 

39463 mmcubic ft/year' 

39463 mmcubic ft/year' 

39463 MMCubic ft/yr 

39463 MMCubic ft/yr 

39463 MMCubic ft/yr 

3.7 MMBTU/H 

3.7 MMBTU/H 

3.7 MMBTU/H 

CONTROL METHOD DESCRIPTION 

Pipeline quality natural gas; limited hours; 
good combustion practices 

Pipeline quality natural gas; limited hours; 
good combustion practices 

Pipeline quality natural gas; good 

combustion practices 

Pipeline quality natural gas; good 

combustion practices 

Pipeline quality natural gas; good 

combustion practices 

use of natural gas a clean fuel 

use of natural gas a clean fuel 

use of natural gas a clean fuel 

Use of natural gas a clean burning fuel 

Use of natural gas a clean burning fuel 

Use of natural gas a clean burning fuel 

Good combustion Practices and use of 
natural gas a clean burning fuel 

Use of natural gas a clean burning fuel 

Use of Natural Gas a clean burning fuel 

Good combustion practices. 

Good combustion practices 

Good combustion pracitces. 

EMISSION LIMIT 1 EMISSION LIMIT 1 CASE-BY-CASE 
UNIT BASIS 

0.22 LB/H N/A 

0.33 LB/ H BACT-PSD 

0.33 LB/H N/A 

13.2 LB/H BACT-PSD 

13.2 LB/H N/A 

7.9 LB/H N/A 

6.6 LB/H N/A 

11 LB/H BACT-PSD 

11 LB/ H N/A 

0.007 LB/MMBTU BACT-PSD 

0.0075 LB/MMBTU BACT· PSD 

0.0075 LB/MMBTU BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

EMISSION LIMIT 1 CASE-BY-CASE 
FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 UNIT BASIS 

HOLLAND BOARD OF PUBLIC Auxiliary Boiler A 
WORKS - EAST 5TH STREET 12/04/2013 (EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0.0018 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Auxiliary Boiler A 
WORKS - EAST 5TH STREET 12/04/2013 (EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Auxiliary Boiler A 
WORKS - EAST 5TH STREET 12/04/2013 (EUAUXBOILERA) 55 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Auxiliary Boiler B 
WORKS - EAST 5TH STREET 12/04/2013 (EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.0018 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Auxiliary Boiler B 
WORKS - EAST 5TH STREET 12/04/2013 (EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Auxiliary Boiler B 
WORKS - EAST 5TH STREET 12/04/2013 (EUAUXBOILERB) 95 MMBTU/H Good combustion practices 0.007 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Emergency Engine--natural 
WORKS - EAST 5TH STREET 12/04/2013 gas (EUNGENGINE) 1000 kW Good combustion practices 0.0001 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Emergency Engine--natural 
WORKS - EAST 5TH STREET 12/04/2013 gas (EUNGENGINE) 1000 kW Good combustion practices 0.01 LB/MMBTU BACT-PSD 

HOLLAND BOARD OF PUBLIC Emergency Engine--natural 
WORKS - EAST 5TH STREET 12/04/2013 gas (EUNGENGINE) 1000 kW Good combustion practices 0.01 LB/MMBTU BACT-PSD 

FIVE (5) GASIFIER PREHEAT USE OF CLEAN BURNING GASEOUS FUEL. 
INDIANAGASIFICATION, LLC 06/27/2012 BURNERS 35 MMBTU/H, EACH SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT-PSD 

FIVE (5) GASIFIER PREHEAT USE OF CLEAN BURNING GASEOUS FUEL. 
INDIANAGASIFICATION, LLC 06/27/2012 BURNERS 35 MMBTU/H, EACH SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT-PSD 

FIVE (5) GASIFIER PREHEAT USE OF CLEAN BURNING GASEOUS FUEL. 
INDIANAGASIFICATION, LLC 06/27/2012 BURNERS 35 MMBTU/H, EACH SHALL USE ONLY NATURAL GAS OR SNG. 0.0007 LB/MMBTU BACT-PSD 

REGENERATIVE THERMAL 
OXIDIZER (RTO) ON THE ACID 

GAS REMOVAL UNIT VENTS USE OF CLEAN BURNING GASEOUS FUEL 
INDIANAGASIFICATION, LLC 06/27/2012 (AGR) 38.8 MMBTU/H, EACH AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT-PSD 

REGENERATIVE THERMAL 
OXIDIZER (RTO) ON THE ACID 

GAS REMOVAL UNIT VENTS USE OF CLEAN BURNING GASEOUS FUEL 
INDIANAGASIFICATION, LLC 06/27/2012 (AGR) 38.8 MMBTU/H, EACH AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT-PSD 

REGENERATIVE THERMAL 

OXIDIZER (RTO) ON THE ACID 

GAS REMOVAL UNIT VENTS USE OF CLEAN BURNING GASEOUS FUEL 
INDIANAGASIFICATION, LLC 06/27/2012 (AGR) 38.8 MMBTU/H, EACH AND GOOD COMBUSTION PRACTICES 0.29 LB/H BACT-PSD 

INTERNATIONAL STATION Sigma Thermal Auxiliary 
POWER PLANT 12/20/2010 Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD 

INTERNATIONAL STATION Sigma Thermal Auxiliary 
POWER PLANT 12/20/2010 Heater (1) 12.5 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD 

INTERNATIONAL STATION Sigma Thermal Auxiliary 
POWER PLANT 12/20/2010 Heater (1) 12.S MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD 

INTERNATIONAL STATION 

POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 EMISSION LIMIT 1 CASE-BY-CASE 
UNIT BASIS 

INTERNATIONAL STATION 
POWER PLANT 12/20/2010 Duct Burners 14) 140 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD 

INTERNATIONAL STATION 

POWER PLANT 12/20/2010 Duct Burners (4) 140 MMBTU/H Good Combustion Practices 7.6 LB/MMSCF BACT-PSD 

INTERNATIONAL STATION 

POWER PLANT 12/20/2010 GE LM6000PF-25 Turbines 14) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT-PSD 

INTERNATIONAL STATION 

POWER PLANT 12/20/2010 GE LM6000PF-25 Turbines (4) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT-PSD 

INTERNATIONAL STATION 

POWER PLANT 12/20/2010 GE LM6000PF-25 Turbines 14) 59900 hp ISO Good Combustion Practices 0.0066 LB/MMBTU BACT-P5D 

LB/TON GLASS 
INWOOD 09/15/2017 Fiber Forming Section 6.67 tons per hour Wet Scrubbers 2.57 PULLED BACT-PSD 

LB/TON GLASS 
INWOOD 09/15/2017 Glass Melting Furnace ES22 6.67 tons per hour fabric fi lter using PTEE bags 0.25 PULLED BACT-PSD 

SIEMENS SGT6-SOOOF 

COMBUSTION TURBINE #1 

AND #2 (NATURAL GAS 

FIRED) WITH 445 MMBTU/HR 

KLEEN ENERGY SYSTEMS, LLC 02/25/200B NATURAL GAS DUCT BURNER 2.1 MMCF/H 11 LB/H BACT-PSD 

KNAUF INSULATION GMBH 03/27/2018 Glass melting furnace 6028 300 tons of glass per day baghouse 0.45 LBS/TON OF GLASS BACT-PSD 

KN AUF INSULATION GMBH 03/27/2018 Glass melting furnace 602B 300 tons of glass per day baghouse 0.45 LBS/TON OF GLASS BACT-PSD 

GOOD DESIGN AND MONITORING TO 

LAKE CHARLES GASIFICATION ENSURE THE PRESENCE OF A FLAME ATTHE 

FACILITY 06/22/2009 ACID GAS FLARE 0.27 MMBTU/H FLARE TIP AT ALL THE TIME O.ol LB/H BACT-PSD 

LAKE CHARLES GASIFICATION SHIFT REACTOR STARTUP 

FACILITY 06/22/2009 HEATER 34.2 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0.25 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION GASIFIER STARTUP 

FACILITY 06/22/2009 PREHEATER BURNERS (5) 35 MMBTU/H GOOD DESIGN AND PROPER OPERATION O.Q3 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION 

FACILITY 06/22/2009 THERMAL OXIDIZERS (2) 40.9 MMBTU/H NO ADDITIONAL CONTROL 0.3 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION METHANATION STARTUP 

FACILITY 06/22/2009 HEATERS 56.9 MMBTU/H GOOD DESIGN AND PROPER OPERATION 0.42 LB/H BACT-PSD 

MEDICAL AREA TOTAL ENERGY Combustion Turbine with Duct 

PLANT 07/01/2016 Burner 203.4 MMBTU/H 0.02 LB/MMBTU BACT-PSD 

MEDICAL AREA TOTAL ENERGY Combustion Turbine with Duct 

PLANT 07/01/2016 Burner 203.4 MMBTU/H 0.02 LB/MMBTU BACT-PSD 

Combined Cycle Combustion 
Turbine firing Natural Gas with 

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 Duct Burner 4000 h/yr COMPLIANCE BY STACK TESTING 18.3 LB/H BACT-PSD 



Table C-Z. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT 
EMISSION LIMIT 1 CASE-BY-CASE 

CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 UNIT BASIS 

Combined Cycle Combustion 
Turbine firing Natural Gas with USE OF NATURAL GAS A CLEAN BURNING 

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 Duct Burner 4000 h/yr FUEL 10.4 LB/H BACT-PSD 

Combined Cycle Combustion 
Turbine firing Natural Gas with 

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 Duct Burner 4000 h/yr COMPLIANCE BY STACK TESTING 18.3 LB/H BACT-PSD 

USE OF NATURAL GAS A CLEAN BURNING 
MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR FUEL 0.181 LB/H BACT-PSD 

USE OF NATURAL GAS A CLEAN BURNING 
MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR FUEL 0.488 LB/H BACT-PSD 

USE OF NATURAL GAS A CLEAN BURNING 
MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR FUEL 0.488 LB/ H BACT-PSD 

Combined Cycle Combustion 
Turbine firing Natural Gas USE OF NATURAL GAS A CLEAN BURNING 

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 without Duct Burner 8040 H/YR FUEL 4.4 LB/H BACT-PSD 

Combined Cycle Combustion 

Turbine firing Natural Gas USE OF NATURAL GAS A CLEAN BURNING 
MIDDLESEX ENERGY CENTER, LLC 07/19/2016 without Duct Burner 8040 H/YR FUEL 11.7 LB/H BACT-PSD 

Combined Cycle Combustion 
Turbine firing Natural Gas USE OF NATURAL GAS A CLEAN BURNING 

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 without Duct Burner 8040 H/YR FUEL 11.7 LB/H BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 STARTUP HEATER EU-002 70 MMBTU/ HR GOOD COMBUSTION PRACTICE 0.13 LB/H BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 STARTUP HEATER EU-002 70 MMBTU/HR GOOD COMBUSTION PRACTICES 0.522 LB/H BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 STARTUP HEATER EU-002 70 MMBTU/HR GOOD COMBUSTION PRACTICES 0.522 LB/H BACT-PSD 

MIDWEST FERTILIZER COMPANY UREA GRANULATION UNIT 
LLC 03/23/2017 (EU-008) 1320 METRIC TON/DAY WET SCRUBBER 0.163 LB/TON BACT-PSD 

MIDWEST FERTILIZER COMPANY UREA GRANULATION UNIT 

LLC 03/23/2017 (EU-008) 1320 METRIC TON/DAY WET SCRUBBER 0.163 LB/TON BACT-PSD 

MIDWEST FERTILIZER COMPANY UREA GRANULATION UNIT 
LLC 03/ 23/2017 (EU-008) 1320 METRIC TON/DAY WET SCRUBBER 0.163 LB/TON BACT-PSD 

NATURAL GAS AUXILIARY PROPER DESIGN AND GOOD COMBUSTION 
MIDWEST FERTILIZER COMPANY BOILERS (EU-012A, EU-012B, PRACTICES AT ALL TIMES THE BOILERS ARE 
LLC 03/23/2017 EU-012() 218.6 MMBTU/H IN OPERATION. 1.9 LB/MMCF EACH BACT-PSD 

NATURAL GAS AUXILIARY PROPER DESIGN AND GOOD COMBUSTION 
MIDWEST FERTILIZER COMPANY BOILERS (EU-012A, EU-012B, PRACTICES AT ALL TIMES THE BOILERS ARE 
LLC 03/23/2017 EU-012() 218.6 MMBTU/H IN OPERATION. 7.6 LB/MMCF EACH BACT-PSD 

NATURAL GAS AUXILIARY PROPER DESIGN AND GOOD COMBUSTION 
MIDWEST FERTILIZER COMPANY BOILERS (EU-012A, EU-012B, PRACTICES AT ALL TIMES THE BOILERS ARE 
LLC 03/23/2017 EU-012() 218.6 MMBTU/H IN OPERATION. 7.6 LB/MMCF EACH BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 EMISSION LIMIT 1 CASE-BY-CASE 
UNIT BASIS 

MIDWEST FERTILIZER COMPANY AMMONIA STORAGE FLARE 

LLC 03/23/2017 (EU-016) 1.1 MMBTU/H 0.0075 LB/MMBTU BACT-PSD 

MIDWEST FERTILIZER COMPANY AMMONIA STORAGE FLARE 

LLC 03/23/2017 (EU-016) 1.1 MMBTU/H 0.0019 LB/MMBTU BACT-PSD 

MIDWEST FERTILIZER COMPANY AMMONIA STORAGE FLARE 

LLC 03/23/2017 (EU-016) 1.1 MMBTU/H 0.0075 LB/MMBTU BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 FRONT END FLARE EU-017 1.12 MMBTU/H 1.9 LB/MMCF BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 FRONT END FLARE EU-017 1.12 MMBTU/H 7.6 LB/MMCF BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 FRONT END FLARE EU-017 1.12 MMBTU/H 7.6 LB/MMCF BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 BACK END FLARE (EU-018) 1.12 MMBTU/H 0.0019 LB/MMBTU BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 BACK END FLARE (EU-018) 1.12 MMBTU/H 0.0075 LB/MMBTU BACT-PSD 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 BACK END FLARE (EU-018) 1.12 MMBTU/H 0.0075 LB/MMBTU BACT-PSD 

MOUNDSVILLE COMBINED Use of Natural Gas & Good Combustion 

CYCLE POWER PLANT 11/21/2014 Auxi liary Boiler 100 mmBtu/hr Practices 0.5 LB/H BACT-PSD 

GALVANIZING LINE BURNERS LB/MMCF OF NAT OTHER CASE-BY-

NUCOR STEEL 02/08/2010 (83 TOTAL) 0 7.6 GAS* CASE 

GOOD COMBUSTION PRACTICES PER 

NUCOR STEEL - BERKELEY 05/05/2008 VACUUM DEGASSER BOILER 50.21 MMBTU/H MANUFACTURER'S GUIDANCE 0.0076 LB/MMBTU BACT-PSD 

NATURAL GAS COMBUSTION WITH GOOD 

COMBUSTION PRACTICES PER 

NUCOR STEEL - BERKELEY 05/05/2008 TUNNEL FURNACE BURNERS 58 MMBTU/H MANUFACTURER'S GUIDANCE 0.0076 LB/MMBTU BACT-PSD 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 Electric Arc Furnace 0 0.0052 GR/DSCF BACT-PSD 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 Electric Arc Furnace 0 0.0049 GR/DSCF BACT-PSD 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 Electric Arc Furnace 0 0.0018 GR/OSCF BACT-PSD 

Austenitizing Furnace (40.6 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 MM Btu/hr) 0 0.0076 LB/MMBTU BACT-PSD 

Tempering Furnace (35 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 MM Btu/hr) 0 0.0076 LB/MMBTU BACT-PSD 

Car Bottom Furnaces (45 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 MMBtu/hr, each) 0 0.0076 LB/MMBTU BACT-PSD 

TK Engergizer Ladle Heater (5 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 MM Btu/hr) 0 0.0076 LB/MMBTU BACT-PSO 

OREGON CLEAN ENERGY CENTER 06/18/2013 Auxiliary Boiler 99 MMBtu/H Clean burning fuel, only burning natural gas 0.79 LB/H BACT-PSD 
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OREGON CLEAN ENERGY CENTER 06/18/2013 

OREGON CLEAN ENERGY CENTER 06/18/2013 

OREGON CLEAN ENERGY CENTER 06/18/2013 

OREGON CLEAN ENERGY CENTER 06/18/2013 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

PSEG FOSSIL LLC SEWAREN 

GENERATING STATION 

03/10/2016 

03/10/2016 

03/10/2016 

03/10/2016 

03/10/2016 

03/10/2016 

03/07/2014 

03/07/ 2014 

03/07/2014 

03/07/2014 

PROCESS NAME 

2 Combined Cycle Combustion 

Turbines-Mitsubishi, without 
duct burners 

2 Combined Cycle Combustion 

Turbines-Mitsubishi, with duct 
burners 

2 Combined Cycle Combustion 

Turbines-Siemens, with duct 
burners 

2 Combined Cycle Combustion 
Turbines-Siemens, without 
duct burners 

Combined Cycle Combustion 
Turbine with Duct Burner 
firing natural gas 

Combined Cycle Combustion 
Turbine with Duct Burner 
firing natural gas 

Combined Cycle Combustion 
Turbine with Duct Burner 
firing natural gas 

Auxiliary Boiler firing natural 
gas 

Auxiliary Boiler firing natural 
gas 

Auxiliary Boiler firing natural 
gas 

Combined Cycle Combustion 
Turbine -Siemens turbine 
without Duct Burner 

Combined Cycle Combustion 
Turbine -Siemens turbine 
without Duct Burner 

Combined Cycle Combustion 
Turbine -Siemens turbine 
without Duct Burner 

COMBINED CYCLE 

COMBUSTION TURBINE WITH 

DUCT BURNER - SIEMENS 

THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT l EMISSION LIMIT 1 
UNIT 

47917 MMSCF/rolling 12-MO clean burning fuel, only natural gas 11.3 LB/H 

47917 MMSCF/rolling 12-MO clean burning fuel, only natural gas 10.1 LB/H 

51560 MMSCF/rolling 12-MO clean burning fuel, only natural gas 14 LB/H 

MMSCF/rolling 12-

515600 months clean burning fuel, only natural gas 13.3 LB/H 

0 Use of clean burning fuel like natural gas 12 LB/H 

0 Use of natural gas a clean burning fuel 22.6 LB/H 

0 Use of natural gas a clean burning fuel 22.6 LB/H 

687 MMCFT/YR Use of natural gas a clean burning 0.26 LB/H 

687 MMCFT/YR use of natural gas a clean burning fuel 0.4 LB/ H 

687 MMCFT/YR use of natural gas a clean burning fuel 0.4 LB/H 

33691 MMCF/YR Use of Natural Gas as a clean burning fuel 10.5 LB/H 

USE OF NATURAL GAS A CLEAN BURNING 

33691 MMCF/YR FUEL 13 LB/H 

USE OF NATURAL GAS A CLEAN BURNING 

33691 MMCF/YR FUEL 13 LB/H 

33691 MMCF/YR Use of natural gas a clean burning fuel 10.6 LB/H 

CASE-BY-CASE 

BASIS 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSO 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSO 

BACT-PSD 

OTHER CASE-BY-

CASE 

BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 EMISSli=~IMIT l CASE-BY-CASE 
FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT 

BASIS 

COMBINED CYCLE 
PSEG FOSSIL LLC SEWAREN COMBUSTION TURBINE WITH 
GENERATING STATION 03/07/2014 DUCT BURNER - SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 14 LB/H BACT-PSD 

COMBINED CYCLE 

PSEG FOSSIL LLC SEWAREN COMBUSTION TURBINE WITH 0TH ER CASE-BY -
GENERATING STATION 03/07/2014 DUCT BURNER - SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 14 LB/H CASE 

COMBINED CYCLE 

COMBUSTION TURBINE WITH 

PSEG FOSSIL LLC SEWAREN DUCT BURNER - GENERAL Use of natural gas only as a clean burning OTHER CASE-BY-
GENERATING STATION 03/07/2014 ELECTRIC 33691 MMCF/YR fuel 14.6 LB/H CASE 

COMBINED CYCLE 

COMBUSTION TURBINE WITH 

PSEG FOSSIL LLC SEWAREN DUCT BURNER - GENERAL Use of natural gas only as a clean burning 
GENERATING STATION 03/07/2014 ELECTRIC 33691 MMCF/YR fuel 14.6 LB/H BACT-PSD 

COMBINED CYCLE 

COMBUSTION TURBINE WITH 
PSEG FOSSIL LLC SEWAREN DUCT BURNER - GENERAL 

GENERATING STATION 03/07/2014 ELECTRIC 33691 MMCF/YR Use of Natural Gas a clean burning fuel 9.8 LB/H BACT-PSD 

COMBINED CYCLE 

COMBUSTION TURBINE 

PSEG FOSSIL LLC SEWAREN WITHOUT DUCT BURNER -

GENERATING STATION 03/07/2014 GENERAL ELECTRIC 33691 MMCF/YR Use of Natural Gas as a clean burning fuel 8.7 LB/H BACT-PSD 

COMBINED CYCLE 

COMBUSTION TURBINE 
PSEG FOSSIL LLC SEWAREN WITHOUT DUCT BURNER -

GENERATING STATION 03/ 07/2014 GENERAL ELECTRIC 33691 MMCF/YR Use of Natural Gas as a clean burning fuel 12.7 LB/H BACT-PSD 

COMBINED CYCLE 
COMBUSTION TURBINE 

PSEG FOSSIL LLC SEWAREN WITHOUT DUCT BURNER · OTHER CASE-BY· 
GENERATING STATION 03/07/2014 GENERAL ELECTRIC 33691 MMCF/YR Use of natural gas as a clean burning fuel 12.7 LB/ H CASE 

Combined Cycle Combustion 

PSEG FOSSIL LLC SEWAREN Turbine without Duct Burner USE OF NATURAL GAS A CLEAN BURNING 

GENERATING STATION 03/10/2016 Firing Natural Gas 28169501 MMBTU/YR FUEL 4.7 LB/H BACT-PSD 

Combined Cycle Combust ion 

PSEG FOSSIL LLC SEWAREN Turbine without Duct Burner 
GENERATING STATION 03/10/2016 Firing Natural Gas 28169501 MMBTU/YR Use of natural gas a clean burning fuel 14.4 LB/H BACT-PSD 

Combined Cycle Combustion 

PSEG FOSSIL LLC SEWAREN Turbine without Duct Burner 
GENERATING STATION 03/10/2016 Firing Natural Gas 28169501 MMBTU/YR Use of natural gas a clean burning fuel 14.4 LB/H BACT-PSD 

EU-HEATERSC: Natural gas-

fired fuel heater used for 
heating natural gas prior to 
combustion in the CTGs. Misc. 

RENAISSANCE POWER LLC 11/01/2013 boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION EMISSION LIMIT 1 EMISSli=~IMIT 1 CASE-BY-CASE 
BASIS 

EU-HEATERSC: Natural gas-

fired fuel heater used for 
heating natural gas prior to 

combustion in the CTGs. Misc. 
RENAISSANCE POWER LLC 11/01/2013 boilers1 furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT-PSD 

EU-HEATERSC: Natural gas-

fired fuel heater used for 
heating natural gas prior to 
combustion in the CTGs. Misc. 

RENAISSANCE POWER LLC 11/01/2013 boilers, furnaces, and heaters 20 MMBTU/H Good combustion practices 0.009 LB/MMBTU BACT-PSD 

FG-AUXBOILERl-2; Two (2) 

natural gas-fired auxiliary 
RENAISSANCE POWER LLC 11/01/2013 boilers. 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT-PSD 

FG-AUXBOILERl-2; Two (2) 

natural gas-fired auxiliary 
RENAISSANCE POWER LLC 11/01/2013 boilers. 40 MMBTU/ H Good combustion practices. 0.005 LB/MMBTU BACT-PSD 

FG-AUXBOILERl-2; Two (2) 

natural gas-fired auxiliary 
RENAISSANCE POWER LLC 11/01/2013 boilers. 40 MMBTU/H Good combustion practices. 0.005 LB/MMBTU BACT-PSD 

SALEM HARBOR STATION 

REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.005 LB/MMBTU BACT-PSD 

SALEM HARBOR STATION 

REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.005 LB/MMBTU BACT-PSD 

Compliance with NESHAP Subpart A for flare 
Fll-13 - Process Flare performance standards. Correct Flare 

ST. JAMES METHANOL PLANT 06/30/2017 (EQT0008) 2.17 MMBTU/hr Design and Proper Combustion. 1.41 LB/HR BACT-PSD 

Compliance with NESHAP Subpart A for flare 

Fll-13 - Process Flare performance standards. Correct Flare 
ST. JAMES METHANOL PLANT 06/30/2017 (EQT0008) 2.17 MMBTU/hr Design and Proper Combustion. 1.41 LB/HR BACT-PSD 

SUNBURY GENERATION OTHER CASE-BY-

LP/SUNBURY SES 04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.008 LB/MMBTU CASE 

SUNBURY GENERATION OTHER CASE-BY-

LP/SUNBURY SES 04/01/2013 AUXILIARY BOILER (REPOWER) 106000 MMBTU 0.008 LB/MMBTU CASE 

Combined Cycle Combustion 
SUNBURY GENERATION Turbine AND DUCT BURNER OTHER CASE-BY-

LP/SUNBURY SES 04/01/2013 (3) 2538000 MMBTU/H 0.0088 LB/MMBTU CASE 

TROUTDALE ENERGY CENTER, Good combustion practices; 
LLC 03/ 05/2014 Auxiliary boiler 39.8 MMBTU/H Utilize only natural gas. 0 BACT-PSD 

WEST DEPTFORD ENERGY Combined Cycle Combustion 
STATION 07/ 18/2014 Turbine without Duct Burner 20282 MMCF/ YR Use of natural gas a clean burning fuel 6 LB/H BACT-PSD 

WEST DEPTFORD ENERGY Combined Cycle Combustion 
STATION 07/18/2014 Turbine without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 10 LB/H BACT-PSD 

WEST DEPTFORD ENERGY Combined Cycle Combustion 
STATION 07/18/2014 Turbine without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 10 LB/H BACT-PSD 



Table C-2. Search Results for Particulate Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME PERMIT ISSUANCE DATE PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD OESCRIPTION EMISSION LIMIT 1 EMISS~=~IMIT l CASE-BY-CASE 
BASIS 

WEST DEPTFORD ENERGY Combined Cycle Combustion 
STATION 07/18/2014 Turbine with Duct Burner 20282 MMCF/YR Use of Natural gas a clean burning fuel 15.1 LB/H BACT-PSD 

WEST DEPTFORD ENERGY Combined Cycle Combustion 

STATION 07/18/2014 Turbine with Duct Burner 20282 MMCF/YR Use of Natural gas a clean burning fuel 21.5S LB/H BACT-PSD 

WEST DEPTFORD ENERGY Combined Cycle Combustion 

STATION 07/18/2014 Turbine with Duct Burner 20282 MMCF/YR Use of Natural Gas a clean burning fuel 21.55 LB/H BACT-PSD 

Commercial/Institutional size 
boilers less than 100 OTHER CASE-BY· 

WOODBRIDGE ENERGY CENTER 07/25/2012 MMBtu/hr 2000 hours/year use of Natural gas 0.17 LB/H CASE 

Commercial/Institutional size 
boilers less than 100 OTHER CASE-BY-

WOODBRIDGE ENERGY CENTER 07/25/2012 MMBtu/hr 2000 hours/year 0.46 LB/H CASE 

Commercial/Institutional size 
boilers less than 100 OTHER CASE-BY-

WOODBRIDGE ENERGY CENTER 07/25/2012 MMBtu/hr 2000 hours/year Use of Natural gas 0.46 LB/H CASE 

Combined Cycle Combustion Good Combustion Practices and use of OTHER CASE-BY-

WOODBRIDGE ENERGY CENTER 07/25/2012 Turbine with Duct Burner 40297.6 mmcubic ft/year Natural gas,a clean burning fuel. 8.2 LB/H CASE 

Combined Cycle Combustion Good Combustion Practices and use of 
WOODBRIDGE ENERGY CENTER 07/25/2012 Turbine with Duct Burner 40297.6 mmcubic ft/year Natural gas,a clean burning fuel. 19.1 LB/H BACT-PSD 

Combined Cycle Combustion Good Combustion Practices and use of OTHER CASE-BY-

WOODBRIDGE ENERGY CENTER 07/25/2012 Turbine with Duct Burner 40297.6 mmcubic ft/year Natural gas,a clean burning fuel. 19.1 LB/H CASE 

Combined Cycle Combustion use of natural gas only which is a clean OTHER CASE-BY· 

WOODBRIDGE ENERGY CENTER 07/25/2012 Turbine w/o duct burner 40297.6 mmcubic ft/year burning fuel 4.8 LB/H CASE 

Combined Cycle Combustion OTHER CASE-BY-

WOODBRIDGE ENERGY CENTER 07/25/2012 Turbine w/o duct burner 40297.6 mmcubic ft/year Use of Natural gas,a clean burning fuel. 12.1 LB/H CASE 

Combined Cycle Combustion use of natural gas only which is a clean OTHER CASE-BY-

WOODBRIDGE ENERGY CENTER 07/25/2012 Turbine w/o duct burner 40297.6 mmcubic ft/year burning fuel 12.1 LB/H CASE 



Table C-3. Search Results for SOx Control Devices lnstaUed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACIUTY NAME 
PERMIT ISSUANCE 

DATI: 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

EMISSION EMISSION UMIT 1 CASE-IIY-cASf 
UMITl UNIT BASIS 

OVens 

SlG-402 - SLAG Mill 
BACT is to purchase natural gas contalnin1 no 

NUCOR illEl LOUISIANA 05/24/2010 75.4 T/H more than 2000 gr of Sulfur as Hydrogen 0.02 lB/H BACT·PSD 
DRYER STACK 

Sulfide per MM scf. 

NUCOR illEl LOUISIANA 05/24/2010 PCl-101 • PCI Mill Vent 85.1 MMBTU/H 
purchase natural gas containing no more than 

0.06 lB/H BACT-PSD 
2000 grains of Sulfur per MM scf 

OWENS CORNING INSULATION 
SYSTEMS, llC 05/05/2017 curing oven 0 good operating practices 0 lB/T BACT·PSD 
OWENS CORNING INSULATION 
SYSTEMS, llC 05/05/2017 blowing chamber, vertical 0 good operating practices 0 lB/T BACT-PSD 

Dryws 

ADM CORN PROCESSING • INDIRECT-FIRED DDGS 
CEDAR RAPIDS 06/29/2007 DRYER 93. 7 MMBTU/H 6 PPMVD BACT-PSD 

SMALL HEATERS AND 
DRYERS SN-05 THROUGH COMBUSTION OF NATURAL GAS AND GOOD Xl0"-4 

BIG RIVER 511:El lLC 09/18/2013 19 0 COMBUSTION PRACTICE 5.88 lB/MMBTU BACT-PSD 
DRYERS, MGO COATING COMBUSTION OF NATURAL GAS AND GOOD Xl0"-4 

BIG RIVER 511:El LLC 09/18/2013 LINE 38 MMBTU/H COMBUSTION PRACTICE 5.88 lB/MMBTU 8ACT·PSD 

FEEDSTOCK OIL WITH NO MORE THAN 3% 
OEGUSSA ENGINEERED CARBON BLACK DRYER SULFUR CONTENT. FEEDSTOCK TESTING FOR 
CARBONS LP 11/29/2007 UNITS 1 AND 2 SULFUR CONTENT, DAILY RECORDS. 290.4 LB/H BACT-PSD 

NATURAL GAS SPACE 
HEATERS · 14 UNITS (ID 

GP ALLENDALE LP 11/25/2008 18) 20.89 MMBTU/H 0.01 lB/H BACT-PSD 

NATURAL GAS SPACE 
HEATERS · 14 UNITS (ID 

GP CLARENDON LP 02/10/2009 17) 20.89 MMBTU/H 0.01 LB/H BACT-PSD 

CORN GLUTEN FREE, 
GRAIN PROCESSING GLUTEN, MAL TODEXTRIN 
CORPORATION 12/08/2015 DRYERS 93 MMBTU/H WET SCRUBBERS FOR All DRYERS 10 PPMV BACT-PSD 

Two DDGS Dryers A 
&amp; B/DOGS Cooling 

HOMELAND ENERGY Drum/Distillation 
SOLUTIONS, lLC 08/26/2011 Equipment 250 MMBTU/H 0.02 lB/MMBTU BACT-PSD 

Two DOGS Dryers C 

&amp; D/DOGS Cooling 
HOMELAND ENERGY Drum/Distillation 
SOLUTIONS, llC 08/26/2011 Equipment 250 MMBTU/H 0.02 LB/MMIITU BACT-PSD 

Spray Dryer #3 Dust 
lAKE CHARLES CHEMICAL Collector Vent Stack (EQT Use of natun,1 gas with a sulfur content of no 
COMPLEX ALUMINA UNIT 05/23/2014 1004) 137 MM BTU/HR more than 0.005 gr/sci (annual average) 8.06 LB/HR BACT-PSD 

Spray Dryer #4 Dust 
lAKE CHARLES CHEMICAL Collector Vent Stack (EQT Use of natural gas with a sulfur content of no 
COMPLEX ALUMINA UNIT 05/23/2014 1005) 98 MM BTU/HR more than 0.005 gr/sci (annual average) 5.81 LB/HR BACT·PSD 

MOUNT VERNON MILL 03/25/2010 Line 1 Post-Dryer (531) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 Line 2 Post - Dryer (532) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 Line 3 Post - Dryer (533) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 line 4 Post - Dryer (534) 7.7 MMBTU/H 0.0006 LB/MMBTU BACT-PSD 

BACT is to purchase natural gas containing no 
SLG-402 - SLAG MILL more than 2000 gr of Sulfur as Hydrogen 

NUCOR mEL LOUISIANA 05/24/2010 DRYER STACK 75.4 T/H Sulfide per MM scf. 0.02 LB/H BACT-PSD 



Table C-3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and lumen (<300 MMBtu/hr) 

FACIUTY NAME 
PERMIT ISSUANCE 

PROCESS NAME THROUGHPUT THROUGHPUT UMT CONTROi. METHOD DESCRIPTION 
EMISSION EMISSION LIMIT 1 CASE-8Y-cASE 

DATE UMITl UMT IIASIS 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 0.01 LB/H BACT-PSD 
F-TCATALYST ROTARY 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 DRYER 22564 SCF/H GOOD COMBUSTION PRACTICES 0.02 LB/H BACT-PSD 

COAL OR BIOMASS 
OHIO RIVER CLEAN FUELS, LLC 11/20/2008 DRYING LINES (10) 31 MMBTU/H 0.24 LB/H BACT-PSD 
TATE & LYLE INDGREDIENTS STARCH DRYER (DIRECT· 
AMERICAS, INC. 09/19/2008 FIRED) 25 MMBTU/H WET SCRUBBER 0.0001 LB/MMBTU BACT-PSD 

-. 
GRAINS S / 100 

DANIA BEACH ENERGY CENTER 12/04/2017 Two natural gas heaters 9.9 MMBtu/hr Clean fuel 2 SCF BACT-PSO 

99.8 MMBtu/hr auxiliary 
DANIA BEACH ENERGY CENTER 12/04/2017 boiler 99.8 MMBtu/hr Clean fuels 0 BACT·PSD 

DUKE ENERGY HANGING ROCK Turbines (4) (model GE Burning natural gas In an efficient combustion 

ENERGY 12/18/2012 7FA) Duct Burners Off 172 MW turbine burning low sulfur fuel 1.2 LB/H BACT-PSD 

DUKE ENERGY HANGING ROCK Turbines (4) (model GE Burning natural gas In an efficient combustion 
ENERGY 12/18/2012 7FA) Duct Burners On 172 MW turbine burning low sulfur fuel 1.52 LB/H BACT-PSD 

11.4 MBF/HR 
CONTINUOUS DIRECT-
FIRED LUMBER DRY KILN, 
40 MMBTU/HR NATURAL 
GAS BURNER, &amp; 4 
MMBTU/HR NATURAL 
GAS CONDENSATE 

FULTON SAWMILL 06/08/2017 EVAPORATOR 11.4 MBF/H 0 BACT-PSD 

Pipeline quality natural gas; limited hours; 
GAINES COUNTY POWER PLANT 04/28/2017 Simple Cycle Turbine 227.S MW good combustion practices 1.54 GR/100 DSCF BACT-PSD 

Combined Cycle Turbine 
with Heat Recovery 
Steam Generator, fired 
Duct Burners, and Steam 

GAINES COUNTY POWER PLANT 04/28/2017 Turbine Generator 426MW Pipeline quality natural gas 1.54 GR/100 DSCF BACT-PSD 

Boiler less than 100 use of natural gas a clean fuel and a low 
HESS NEWARK ENERGY CENTER 11/01/2012 MMBtu/hr 51.9 mmcublc ft/year sulfur fuel 0.08 LB/H N/A 

Combined cytce turbine 
HESS NEWARK ENERGY CENTER 11/01/2012 with duct burner 39463 mmcublc ft/year• Use of natural gas, a clean low sutfur fuel 2.5 LB/H N/A 

Combined Cycle 

HESS NEWARK ENERGY CENTER 11/01/2012 Combustion Turbine 39463 MMCublc ft/yr Use of natural gas a clean low sutfur fuel 2.8 LB/H N/A 
FIVE (5) GASIFIER 

INDIANA GASIFICATION, LLC 06/27/2012 PREHEAT BURNERS 35 MMBTU/H, EACH USE OF CLEAN BURNING GASEOUS FUEL 0.0006 LB/MMBTU BACT-PSD 

SIEMENS SGT6-S000F 
COMBUSTION TURBINE 
#1 ANO #2 (NATURAL 
GAS FIRED) WITH 445 
MMBTU/HR NATURAL 

KLEEN ENERGY SYSTEMS, LLC 02/25/2008 GAS DUCT BURNER 2.1 MMCF/H 4.9 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION 
FACILITY 06/22/2009 ACID GAS FLARE 0.27 MMBTU/H NO ADDmONAL CONTROL 0.01 LB/H BACT-PSD 
LAKE CHARLES GASIFICATION SHIFT REACTOR STARTUP FUELED BY NATURAL GAS OR SUBSTITUTE 
FACILITY 06/22/2009 HEATER 34.2 MMBTU/H NATURAL GAS (SNG) 0.02 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION GASIFIER STARTUP FUELED BY NATURAL GAS OR SUBSTITUTE 
FACILITY 06/22/2009 PREHEATER BURNERS (5) 3S MMBTU/H NATURAL GAS (SNG) 0.02 LB/H BACT-PSD 



Table C-3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE 

DATE 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

EMISSION EMISSION LIMIT 1 CASE-BY-CASE 

LIMITl UNIT BASIS 
LAKE CHARLES GASIFICATION 

FACILITY 06/22/2009 THERMAL OXIDIZERS (2) 40.9 MMBTU/H NO ADDITIONAL CONTROL 22.92 LB/ H BACT-PSO 

LAKE CHARLES GASIFICATION METHANATION STARTUP FUELED BY NATURAL GAS OR SUBSTITUTE 
FACILITY 06/22/2009 HEATERS 56.9 MMBTU/H NATURAL GAS (SNG) 0.03 LB/H BACT-PSD 

MEDICAL AREA TOTAL ENERGY Combustion Turbine with clean fuels - using natural gas as primary fuel OTHER CASE-BY-

PLANT 07/01/2016 Duct Sumer 203.4 MMBTU/H and ultra low sulfur diesel as backup fuel. 0.6 PPMVD@l5% 02 CASE 

Combined Cycle 
Combustion Turbine 

MIDDLESEX ENERGY CENTER, firing Natural Gas with USE Of NATURAL GAS A LOW SULFUR FUEL OTHER CASE-BY-

LLC 07/19/2016 Duct Burner 4000 h/yr CLEAN FUEL 6.64 LB/H CASE 

MIDDLESEX ENERGY CENTER, USE OF NATURAL GAS A CLEAN BURNING OTHER CASE-BY-

LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR LOW SULFUR FU EL 0.128 LB/H CASE 

Combined Cycle 
Combustion Turbine 

MIDDLESEX ENERGY CENTER, firing Natural Gas without USE Of NATURAL GAS A CLEAN BURNING OTHER CASE-BY-
LLC 07/19/2016 Duct Burner 8040 H/YR LOW SULFUR FUEL 5.62 CASE 

NATURAL GAS COMBUSTION WITH GOOD 

VACUUM DEGASSER COMBUSTION PRACTICES PER 
NUCOR STEEL - BERKELEY OS/05/2008 BOILER 50.21 MMBTU/H MANUFACTURER'S GUIDANCE 0.0006 LB/ MMBTU BACT-PSD 

NATURAL GAS COMBUSTION WITH GOOD 
TUNNEL FURNACE COMBUSTION PRACTICES PER 

NUCOR STEEL - BERKELEY OS/ 05/2008 BURNERS 58 MMBTU/H MANUFACTURER'S GUIDANCE 0.0006 LB/ MMBTU BACT-PSD 

NUCOR STEEL TUSCALOOSA, 

INC. 03/09/2017 Electric Arc Furnace 0 0.44 LB/TON BACT-PSD 

NUCOR STEEL TUSCALOOSA, Austenitizing Furnace 
INC. 03/09/2017 (40.6 MMBtu/hr) 0 0.0006 LB/MMBTU BACT-PSD 

NUCOR STEEL TUSCALOOSA, Tempering Furnace (35 
INC. 03/09/2017 MM Btu/hr) 0 0.0006 LB/MMBTU BACT-PSD 

NUCOR STEEL TUSCALOOSA, Car Bottom Furnaces (45 
INC. 03/09/2017 MMBtu/hr, each) 0 0.0006 BACT-PSD 

NUCOR STEEL TUSCALOOSA, TK Engergizer Ladle 
INC. 03/09/2017 Heater (5 MMBtu/hr) 0 0.0006 LB/MMBTU BACT-PSD 

2 Combined Cycle 
Combustion Turbines-

OREGON CLEAN ENERGY Mitsubishi, without duct MMSCF/rolling 12- low sulfur fuel, only burning natural gas with 
CENTER 06/18/2013 burners 47917 MO O.S GR/100 SCF 0.0014 LB/MMBTU N/A 

2 Combined Cycle 
Combustion Turbines-

OREGON CLEAN ENERGY Mitsubishi, with duct MMSCF/rolllng 12- low sulfur fuel, only burning natural gas with 
CENTER 06/18/2013 burners 47917 MO O.S GR/100 SCF 0.0014 LB/MMBTU N/A 

2 Combined Cycle 
Combustion Turbines-

OREGON CLEAN ENERGY Siemens, with duct MMSCF/rolling 12· low sulfur fuel, only burning natural gas with 
CENTER 06/18/ 2013 burners 51560 MO O.S GR/100 SCF 0.0014 LB/MMBTU N/A 



Table C-3. Search Results for SOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE EMISSION EMISSION LIMIT 1 CASE-BY-CASE 

PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 
DATE LIMIT! UNIT BASIS 

2 Combined Cycle 
Combustion Turbines-

OREGON CLEAN ENERGY Siemens, without duct MMSCF/rolling 12· low sulfur fuel, only burning natrual gas with 
CENTER 06/18/2013 burners 515600 months GR/lOOSCF 0.0014 LB/MMBTU N/A 
OUTOKUMPU STAINLESS USA, 

LLC 06/13/2017 Electric Arc Furnace 0 0.375 LB/TON BACT-PSD 

Combined Cycle 
Combustion Turbine with 

PSEG FOSSIL LLC SEWAREN Duct Burner firing natural OTHER CASE-BY· 
GENERATING STATION 03/10/2016 gas 0 use of natural gas a low sulfur fuel 10.3 LB/H CASE 
PSEG FOSSIL LLC SEWAREN Auxiliary Boiler firing OTHER CASE-BY· 
GENERATING STATION 03/10/2016 natural gas 687 MMCFT/YR Use of natural gas a low sulfur fuel 0.12 LB/H CASE 

Combined Cycle 

Combustion Turbine -
PSEG FOSSIL LLC SEWAREN Siemens turbine without USE OF NATURAL GAS A CLEAN BURNING OTHER CASE-BY-
GENERATING STATION 03/07/2014 Duct Burner 33691 MMCF/YR FUEL 5 LB/H CASE 

COMBINED CYCLE 
COMBUSTION TURBINE 

PSEG FOSSIL LLC SEWAREN WITH DUCT BURNER - OTHER CASE-BY-
GENERATING STATION 03/07/2014 SIEMENS 33691 MMCF/YR Use of natural gas a clean burning fuel 5.1 LB/H CASE 

COMBINED CYCLE 
COMBUSTION TURBINE 

PSEG FOSSIL LLC SEWAREN WITH DUCT BURNER • OTHER CASE-BY-
GENERATING STATION 03/07/2014 GENERAL ELECTRIC 33691 MMCF/YR Use of natural gas only as a clean burning fuel 5.2 LB/H CASE 

COMBINED CYCLE 
COMBUSTION TURBINE 

PSEG FOSSIL LLC SEWAREN WITHOUT DUCT BURNER - OTHER CASE-BY-
GENERATING STATION 03/07/2014 GENERAL ELECTRIC 33691 MMCF/YR Use of Natural gas a low sulfur fuel 4.9 LB/H CASE 

Combined Cycle 

Combustion Turbine 
PSEG FOSSIL LLC SEWAREN without Duct Burner OTHER CASE-BY-
GENERATING STATION 03/10/2016 Firing Natural Gas 28169501 MMBTU/YR Use of natural gas which is low sulfur fuel 8.5 LB/H CASE 
SALEM HARBOR STATION OTHER CASE-BY-
REDEVELOPMENT 01/30/2014 Auxiliary Boiler 80 MMBTU/H 0.9 PPMVD@3% 02 CASE 
SUNBURY GENERATION OTHER CASE-BY-
LP/SUNBURY SES 04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.003 LB/MMBTU CASE 
SUNBURYGENERATION AUXILIARY BOILER OTHER CASE-BY-
LP/SUNBURY SES 04/01/2013 (REPOWER) 106000 MMBTU 0.003 LB/MMBTU CASE 

Combined Cycle 
SUNBURY GENERATION Combustion Turbine ANO OTHER CASE-BY-
LP/SUNBURY SES 04/01/2013 DUCT BURNER (3) 2538000 MMBTU/H 0.0024 LB/MMBTU CASE 

Combined Cycle 
WEST DEPTFORD ENERGY Combustion Turbine 
STATION 07/18/2014 without Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 4.94 LB/H BACT-PSD 

Combined Cycle 
WEST DEPTFORD ENERGY Combustion Turbine with 
STATION 07/18/2014 Duct Burner 20282 MMCF/YR Use of natural gas a clean burning fuel 6.S6 LB/H BACT-PSD 

Commercial/Institutional 
size boilers less than 100 OTHER CASE-BY-

WOODBRIDGE ENERGY CENTER 07/25/2012 MMBtu/hr 2000 hours/year Use of natural gas 0.162 LB/H CASE 
Combined Cycle 
Combustion Turbine with Good Combustion Practices and use of OTHER CASE-BY· 

WOODBRIDGE ENERGY CENTER 07/25/2012 Duct Burner 40297.6 mmcubic ft/year Natural gas,a clean burning fuel. 4.9 LB/H CASE 
Combined Cycle 

Combustion Turbine w/o OTHER CASE-BY-
WOODBRIDGE ENERGY CENTER 07/25/2012 duct burner 40297.6 mmcubic ft/year Use of only natural gas a clean burning fuel 4.1 LB/H CASE 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE 
CONTROl METHOD D£SCR1m0N 

EMISSION EMISSION LIMIT CASE-BY-CASE 
FACILITY NAME 

DATE 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT 

LIMIT 1 1UNIT BASIS 

Ovens 
LB/TON GLASS 

INWOOD 09/lS/2017 Curing Oven ES25A 6.67 tons per hour LNBw/FGR 0.59 PULLED BACT-PSD 

NC COMMUNICATION TECH 01/06/2007 
DRYER OR OVEN, DIRECT 

5.4 MMBTU/H LOW NOX -BURNER 18 PPMVDf!}3"02 BACT-PSD 
OR INDIRECT 

NUCOR STEEL LOUISIANA 05/24/2010 PCl-101 • PCI Mill Vent 85.1 MMBTU/H Good combustion practices 5.07 LB/H BACT-PSD 

NUCOR STEEL LOUISIANA 05/24/2010 
SLG-402 • SLAG MILL 
DRYER STACK 

75.4 T/H LOW NOX FUEL COMBUSTION 1.34 LB/H BACT-PSD 

OWENS CORNING INSULATION good operating practices, good combustion 
SYSTEMS, LLC OS/05/2017 curing oven 0 practices, low NOx burners, 0 LB/T BACT-PSD 

OWENS CORNING INSULATION blowing chamber, 
SYSTEMS, LLC 05/05/2017 vertkal 0 good operating practices 0 LB/T BACT-PSD 

VOLKSWAGEN GROUP OF AMERICA, l2/0
3
/20l

2 
CLEARCOAT DRYING 
OVENS THERMAL 6.82 MMBTU/H LOW-NOX BURNERS 3.1 LB/H BACT-PSD 

CHATIANOOGA OPERATIONS 
OXIDIZER (2) 

VOLKSWAGEN GROUP OF AMERICA, lO/l0/
2008 

CLEARCOAT DRYING 
OVENS THERMAL 8.19 MMBTU/H LOW NOX BURNERS 0 BACT-PSD 

CHATIANOOGA OPERATIONS 
OXIDIZERS (2) 

VOLKSWAGEN GROUP OF AMERICA, lO/l0/
2008 DRYING OVENS 6.47 MMBTU/H 

LOW-NOX BURNERS OR EQUIVALENT 
0.05 LB/MMBTU BACT-PSD 

CHATIANOOGA OPERATIONS CONTROL 

VOLKSWAGEN GROUP OF AMERICA, lO/l0/
2008 

E-COAT DRYING OVEN 
8.87 MMBTU/H LOW-NOX BURNER 0.05 LB/MMBTU BACT·PSD 

CHATIANOOGA OPERATIONS THERMAL OXIDIZERS (2) 

VOLKSWAGEN GROUP OF AMERICA, / / E-COAT DRYING OVEN 
CHATIANOOGA OPERATIONS 

12 
0

3 2012 
THERMAL OXIDIZERS (2) 

6.82 MMBTU/H LOW NOX BURNERS 2.52 LB/H BACT-PSD 

Dryers 

10/09/2015 
TWO 4.44 MM BTU/HR 

O.Q7 LB/MMBTU 
OTHER CASE-BY· 

ALLOYS PLANT 
STRIP DRYERS 

4.44 MMBTU/H LOW NOX BURNER 
CASE 

ALLOYS PLANT 10/09/2015 
TWO 1.37 MMBTU/HR 
STRIP DRYERS 

1.37 MMBTU/H LOW NOX BURNER 0.o7 LB/MMBTU BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 6 Calcine, 2102400 tpy Low NOx burners with FGR 9.5 LB/H BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 7 Caklner 3328800 tpy Low NOx burners and FGR 14 LB/H BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 4 Dryer 1138800 tpy low nox burners 13.4 LB/H BACT-PSD 

SMALL HEATERS AND LOW NOX BURNERS 

BIG RIVER STEEL LLC 09/18/2013 DRYERS SN-05 0 COMBUSTION OF CLEAN FUEL 0.08 LB/MMBTU BACT-PSD 

THROUGH 19 GOOD COMBUSTION PRACTICES 

DRYERS, MGO COATING 
LOW NOX BURNERS 

BIG RIVER STEEL LLC 09/18/2013 38 MMBTU/H COMBUSTION OF CLEAN FUEL 0.1 LB/MMBTU BACT-PSD 
LINE 

GOOD COMBUSTION PRACTICES 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE 

DATE 

BIG RIVER STEEL LLC 09/18/2013 

BIG RIVER STEEL LLC 09/18/2013 

CARBO CERAMICS INC.· MILLEN 
04/06/2012 

FACILITY 

DEGUSSA ENGINEERED CARBONS LP 11/29/2007 

FLAKEBOARD AMERICA LIMITED · 
12/22/2009 

BENNETTSVILLE MDF 

FLAKEBOARD AMERICA LIMITED· 
12/22/2009 

BENNETTSVILLE MDF 

GERDAU AMERISTEEL WILTON 05/29/2007 

GERDAU AMERISTEEL WILTON 05/29/2007 

GERDAU AMERISTEEL WILTON 05/29/2007 

GP ALLENDALE LP 11/ 25/ 2008 

GP CLARENDON LP 02/10/2009 

GRAIN PROCESSING CORPORATION 11/23/2011 

GRAIN PROCESSING CORPORATION 12/08/2015 

GRAYLING PARTICLEBOARD 05/09/2017 

GRAYLING PARTICLEBOARD 05/09/2017 

GRAYLING PARTICLEBOARD 05/09/2017 

GRAYLING PARTICLEBOARD 05/09/2017 

PROCESS NAME 

SMALL HEATERS AND 

DRYERS SN-OS 

THROUGH 19 

DRYERS, MGO COATING 

LINE 

SPRAY DRYER 

CARBON BLACK DRYER 

UNITS 1AND2 

FACE PRIMARY DRYER 

CORE PRIMARY DRYER 

NORTH LADLE DRYER 

SOUTH LADLE DRYERS 

AND PREHEATERS 

NORTHWEST LADLE 

DRYERS 

NATURAL GAS SPACE 

HEATERS -14 UNITS (ID 

18) 

NATURAL GAS SPACE 
HEATERS · 14 UNITS (ID 

17) 

GLUTEN DRYER NO. 2 

CORN GLUTEN FREE, 

GLUTEN, 

MALTODEXTRIN DRYERS 

FGDRYERRTO (2 Natural 

Gas Fired Rotary Dryers 

EUPRESS in 

FGPRESSCOOL 

EUCOOLING in 

FGPRESSCOOL 

EUTOH in FGTOH 

THROUGHPUT THROUGHPUT UNIT 

0 

38 MMBTU/H 

47 MMBTU/H 

45 MMBTU/H 

45 MMBTU/H 

5 MMBTU/H 

5 MMBTU/H 

5 MMBTU/H 

20.89 MMBTU/H 

20.89 MMBTU/H 

30 MMBTU/H 

93 MMBTU/H 

139.9 MMBTU/H 

0 

0 

38 MMBTU/H 

CONTROL METHOD DESCRIPTION 

GOOD OPERATING PRACTICES 

GOOD OPERATING PRACTICES 

GOOD COMBUSTION TECHNIQUES. TEST 
METHOD 7 OR 7E 

LOW-NOX BURNERS 

LOW· NOX BURNERS 

GOOD COMBUSTION PRACTICES 

GOOD COMBUSTION CONTROLS 

GOOD COMBUSTION CONTROLS 

LOW-NOX BURNERS AND FLUE GAS 

REIRCULATION 

LOW NOX BURNERS WITH FLUE GAS 

RECIRCULATION. 

STEAM INJECTION FOR GERM DRYER 

Good combustion practices and low NOx 

burners 

Good design and operation practices. 

Good design and operation practices. 

Good design and combustion practices, Low 
NOx burners. 

EMISSION EMISSION LIMIT 
LIMITl 1 UNIT 

0.0002 LB/MMBTU 

0.0002 LB/MMBTU 

8.3 LB/H 

56 LB/H 

0 

0 

100 LB/MMCF 

100 LB/MMCF 

100 LB/MMCF 

1.99 LB/H 

1.99 LB/H 

0.06 LB/MMBTU 

0.047 LB/MMBTU 

95 LB/H 

2.5 LB/H 

2.5 LB/H 

0.05 LB/MMBTU 

CASE-BY-CASE 
BASIS 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT·PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 

OTHER CASE-BY-

CASE 

BACT-PSD 

BACT· PSD 

BACT-PSD 

BACT-PSD 

BACT-PSD 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE EMISSION EMISSION LIMIT CASE-IY-CASE 

DATE 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

LIMITl lUNIT BASIS 

Good design and combustion practtces, low 
GRAYLING PARTICLEBOARD 05/09/2017 EUFLTOSl in FGTOH 10.2 MMBTU/H NOx burners. 0.05 LB/MMBTU BACT-PSD 

EUPTLl &amp; EUPTL2 
in FGPn (2 paper Good design and combustion practices, low 

GRAYLING PARTICLEBOARD 05/09/2017 treating lines) 3.4 MMBTU/H NOx burners. 0.05 LB/MMBTU BACT-PSD 

LAKE CHARLES CHEMICAL COMPLEX OS/
2312014 

Spray Dryer #3 Dust 

Collector Vent Stack 137 MM BTU/HR low NOx burners 5.2 LB/HR BACT-PSD 
ALUMINA UNIT 

(EQT1004) 

LAKE CHARLES CHEMICAL COMPLEX / / 
Spray Dryer #4 Dust 

ALUMINA UNIT OS 23 2014 Collector Vent Stack 98 MM BTU/HR low NOx burners 3.74 LB/HR BACT-PSD 

(EQT 1005) 

MOUNT VERNON Mill 03/25/2010 line 1 Post-Dryer (S31) 7.7 MMBTU/H 0.06 LB/MMBTU BACT· PSD 

MOUNT VERNON Mill 03/25/2010 line 2 Post · Dryer (S32) 7.7 MMBTU/H 0.06 LB/MMBTU BACT· PSD 

MOUNT VERNON Mill 03/25/2010 line 3 Post · Dryer (S33) 7.7 MMBTU/H 0.06 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 line 4 Post· Dryer (S34) 7.7 MMBTU/H 0.06 LB/MMBTU BACT-PSD 

NC COMMUNICATION TECH 01/06/2007 
DRYER OR OVEN, DIRECT 
OR INDIRECT 

5.4 MMBTU/H LOW NOX -BURNER 18 PPMVD@l3%02 BACT-PSD 

NUCOR STEEL LOUISIANA 05/24/2010 
SLG-402 • SLAG Mill 
DRYER STACK 

75.4 T/H LOW NOX FUEL COMBUSTION 1.34 LB/H BACT-PSD 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 1.13 LB/H BACT-PSD 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 
f . T CATALYST ROTARY 

22564 SCF/H GOOD COMBUSTION PRACTICES 2.26 LB/H BACT·PSD 
DRYER 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 
COAL OR BIOMASS 
DRYING LINES (10) 

31 MMBTU/H LOW NOX BURNERS 1.32 LB/H BACT·PSD 

PYRAMAX CERAMICS, LLC • KING'S 
01/27/2012 

SPRAY 
75 MMBTU/H 

LOW NOX BURNERS AND GOOD 
2.25 LB/H EA BACT-PSD 

M:U FACILITY DRYERS/PITTETIZERS COMBUSTION TECHNOLGY/PRACTICE 

SAGOLA MILL 01/31/2008 
NATURAL GAS THERMAL 
Oil HEATER 

GOOD COMBUSTION PRACTICES 2.83 LB/H BACT·PSD 

STEEL DYNAMICS, INC. (SDI) · 
03/12/2010 PREH EATERS/DRYERS 

LB/MMBTU OF OTHER CASE-BY· 

ENGINEERED BAR " 
0 LOW NOX BURNERS O.l NOX CASE 

TATE & LYLE INDGREDIENTS 
09/19/2008 

STARCH DRYER (DIRECT· 
25 MMBTU/H 0.04 LB/MMBTU BACT-PSD 

AMERICAS, INC. FIRED) 
lumen 

COGEN SYSTEM 

AUBURNDALE CITRUS FACILITY 06/12/2008 
TURBINE NO. 1 

62. 7 MMBTU/H DRY LOW NOX BURNERS 25 PPMVD BACT-PSD 
W/EXISTING DUCT 
BURNER#l 

COGEN SYSTEM 
AUBURNDALE CITRUS FACILITY 06/12/2008 TURBINE #2 W/EXISTING 62.7 MMBTU/H DRY LOW NOX BURNERS 25 PPMVD BACT-PSD 

DUCT BURNER #2 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE 
CONTROL METHOD DESCRIPTION 

EMISSION EMISSION LIMIT CASE-BY-CASE 
FACILITY NAME PROCESS NAME THROUGHPUT THROUGHPUT UNIT 

LIMIT1 1UNIT BASIS DATE 

DANIA BEACH ENERGY CENTER 12/04/2017 Two natural gas heaters 9.9 MMBtu/hr Manufacturer certification 0.1 LB/MMBTU BACT-PSD 

FGTURNBINES (5 Simple 

Cycle CTs: EUTURBINEl, 

EUTURBINE2, 

EUTURBINE3, 

DTE GAS COMPANY - MILFORD EUTURBINE4, 

COMPRESSOR STATION 03/24/2017 EUTURBINE5) 10504 HP Ory ultra-low NOx burners. 15 PPM BACT-PSD 

FGAUXBOILERS (6 

auxiliary boilers 
EUAUXBOIL2A, 

EUAUXBOIL3A, 

EUAUXBOIL2B, 

EUAUXBOIL3B, 

DTE GAS COMPANY - MILFORD EUAUXBOIL2C, Ultra-low NOx burners and good combustion 
COMPRESSOR STATION 03/24/2017 EUAUXBOIL3C) 3 MMBTU/H practices. 20 PPM AT 3% 02 BACT-PSD 

DTE GAS COMPANY - MILFORD EUN_EM_GEN (Natural Low NOx design (turbo charger and after 

COMPRESSOR STATION 03/24/2017 gas emergency engine). 205 H/YR cooler) and good combustion practices. 4 LB/H BACT-PSD 

DUKE ENERGY HANGING ROCK 
12/18/2012 

Turbines (4) (model GE 
172 MW 

Dry Low NOx burners and Selective Catalytic 
21.1 L8/H BACT-PSD 

ENERGY 7FA) Duct Burners Off Reduction 

DUKE ENERGY HANGING ROCK 
12/18/2012 

Turbines (4) (model GE 
172 MW 

Dry Low NOx burners and Selective Catalytic 
27.6 L8/H BACT-PSD 

ENERGY 7FA) Duct Burners On Reduction 

EUAUXBOILER (Auxiliary LNB that incorporate internal (within the 

FILER CITY STATION 11/17/ 2017 boiler) 182 MMBTU/ H burner) FGR and good combustion practices. 0.04 L8/MMBTU BACT-PSD 

11.4 MBF/HR 
CONTINUOUS DIRECT-

FIRED LUMBER DRY 

KILN, 40 MM8TU/HR 

NATURAL GAS BURNER, 

&amp; 4 MMBTU/HR 

NATURAL GAS 

CONDENSATE 

FULTON SAWMILL 06/08/2017 EVAPORATOR 11.4 MBF/H 0 BACT-PSD 

Dry Low NOx burners (control), natural gas, 

good combustion practices, limited operating 

GAINES COUNTY POWER PLANT 04/28/2017 Simple Cycle Turbine 227.5 MW hours (prevention) 9 PPMV BACT-PSD 

Combined Cycle Turbine 

with Heat Recovery 
Steam Generator, fired 
Duct Burners, and Steam Selective Catalytic Reduction (SCR) and Dry 

GAINES COUNTY POWER PLANT 04/28/2017 Turbine Generator 426 MW Low NOx burners 2 PPMVD BACT-PSD 

GERDAU SAYREVILLE 03/26/2018 Billet Reheat Furnace 1178 MMSCF/YR Low NOx Burners 0.1 LB/MMBTU RACT 

Two 29.4 MMBtu/hr 
OTHER CASE-BY-

GROSSMONT HOSPITAL 11/06/2012 Boilers with low NOx 0 Low NOx burners 9 PPMVD@3% 02 
CASE 

burners 

HESS NEWARK ENERGY CENTER 11/01/2012 
Boiler less than 100 

MM8tu/hr 
51.9 mmcubic ft/year Low NOx burners and flue gas recirculation 0.01 LB/MMBTU LAER 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE 
CONTROL METHOD DESCRIPTION 

EMISSION EMISSION LIMIT CASE-BY-CASE 
FACILITY NAME PROCESS NAME THROUGHPUT THROUGHPUT UNIT 

LIMITl lUNIT BASIS DATE 

HESS NEWARK ENERGY CENTER 11/01/2012 
Combined cylce turbine 

with duct burner 
39463 mmcubic ft/year• Selelctive catalytic reduction (SCR) system 2 PPMVD LAER 

HESS NEWARK ENERGY CENTER 11/01/2012 
Combined Cycle 

39463 MMCubic ft/yr 
Selective Catalytic Reduction (SCR) System 

0.75 LB/ H LAER 
Combustion Turbine and use of natural gas a clean burning fuel 

HOLLAND BOARD OF PUBLIC 
12/04/2013 

Fuel pre-heater 
3.7 MMBTU/H Good combustion practices. 0.55 LB/H BACT-PSD 

WORKS - EAST 5TH STREET (EUFUELHTR) 

HOLLAND BOARD OF PUBLIC 
12/04/2013 

Auxiliary Boiler A 
55 MMBTU/H 

Low NOx burners and good combustion 
0.05 LB/MMBTU BACT-PSD 

WORKS - EAST STH STREET (EUAUXBOILERA) practices 

HOLLAND BOARD OF PUBLIC 
12/04/2013 

Auxiliary Boiler B 
95 MMBTU/H 

Ory low NOx burners, flue gas recirculation 
0.05 LB/MMBTU BACT-PSD 

WORKS - EAST 5TH STREET (EUAUXBOILERB) and good combustion practices. 

HOLLAND BOARD OF PUBLIC 
Emergency Engine--

12/04/2013 natural gas 1000 kW Good combustion practices 2 G/HP-H BACT-PSD 
WORKS - EAST 5TH STREET 

(EUNGENGINE) 

IN DIANA GASIFICATION, LLC 06/27/2012 
FIVE (5) GASIFIER 

PREHEAT BURNERS 
35 MMBTU/H, EACH GOOD COMBUSTION PRACTICES 0.1 LB/MMBTU BACT-PSD 

REGENERATIVE 

THERMAL OXIDIZER 
LOW NOX PERFORMANCE WITH NATURAL 

INDIANA GASIFICATION, LLC 06/27/2012 (RTO) ON THE ACID GAS 38.8 MMBTU/H, EACH 1.98 LB/H BACT-PSD 

REMOVAL UNIT VENTS 
GAS INJECTION SYSTEM 

(AGR) 

INTERNATIONAL STATION POWER 
12/20/2010 

Sigma Thermal Auxiliary 
12.5 MMBTU/H Low NOx Burners and Flue Gas Recirculation 32 LB/MMSCF BACT-PSD 

PLANT Heater (1) 

INTERNATIONAL STATION POWER 
12/20/2010 Duct Burners (4) 

PLANT 
140 MMBTU/H Selective Catalytic Reduction 5 PPMDV BACT-PSD 

INTERNATIONAL STATION POWER 
12/20/2010 

GE LM6000PF-2S 
59900 hp ISO 

Selective Catalytic Reduction and Dry Low 
5 PPMDV BACT-PSD 

PLANT Turbines (4) NOx Combustion 

LB/TON GLASS 

INWOOD 09/15/2017 Fiber Forming Section 6.67 tons per hour Good Combustion Practices 0.21 PULLED BACT-PSD 

Glass Melting Furnace Oxygen Enrichment and combustion controls LB/TON GLASS 

INWOOD 09/15/2017 ES22 6.67 tons per hour (CC) 3 PULLED BACT-PSD 

SIEMENS SGT6-5000F 

COMBUSTION TURBINE 

02/25/2008 
#1 AND #2 (NATURAL 

2.1 MMCF/H 
LOW NOX BURNER AND SELECTIVE 

lS.5 LB/H LAER KLEEN ENERGY SYSTEMS, LLC 
GAS FIRED) WITH 445 CATALYTIC REDUCTION 

MMBTU/HR NATURAL 

GAS DUCT BURNER 

LAKE CHARLES GASIFICATION 

FACILITY 
06/22/2009 ACID GAS FLARE 0.27 MMBTU/H NO ADDITIONAL CONTROL 0.05 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION 
06/22/2009 

SHIFT REACTOR 

FACILITY STARTUP HEATER 
34.2 MMBTU/H GOOD DESIGN AND PROPER OPERATION 3.35 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION 
06/22/2009 

GASIFIER STARTUP 

FACILITY PREHEATER BURNERS (5) 
35 MMBTU/H GOOD DESIGN AND PROPER OPERATION 3.85 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION 
06/22/2009 THERMAL OXIDIZERS (2) 

FACILITY 
40.9 MMBTU/H NO ADDITIONAL CONTROL 2.45 LB/H BACT-PSD 

LAKE CHARLES GASIFICATION 
06/22/2009 

METHANATION 
S6.9 MMBTU/H GOOD DESIGN AND PROPER OPERATION 5.58 LB/H BACT-PSD 

FACILITY STARTUP HEATERS 

MEDICAL AREA TOTAL ENERGY 
07/01/2016 

Combustion Turbine 
203.4 MMBTU/H 

Dry Low NOx Combustor & Selective Catalytic 2 PPMVD@15% 02 ~;:R CASE-BY-
PLANT with Duct Burner Reduction 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE EMISSION EMISSION LIMIT CASE-BY-CASE 
FACILITY NAME PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

LIMITl lUNIT BASIS DATE 

Combined Cycle 

07/19/2016 
Combustion Turbine 

4000 h/yr 
SELECTIVE CATALYTIC REDUCTION AND DRY 

2 PPMVD@15%02 LAER MIDDLESEX ENERGY CENTER, LLC 
firing Natural Gas with LOW NOX 

Duct Burner 

low NOx burners and Flue Gas Recirculation 

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 AUXILIARY BOILER 4000 H/YR (FGR) and use of natural gas a clean burning 0.97S LB/H LAER 

fuel 

Combined Cycle 

MIDDLESEX ENERGY CENTER, LLC 07/19/2016 
Combustion Turbine 

8040 H/YR 
Selective Catalytic Reduction System and Dry 

2 PPMVD@15%02 LAER 
firing Natural Gas Low NOx 

without Duct Burner 

STARTUP HEATER EU-

MIDWEST FERTILIZER COMPANY LLC 03/23/2017 002 70 MMBTU/HR GOOD COMBUSTION PRACTICES 12.611 LB/H BACT-PSD 

NATURAL GAS 

AUXILIARY BOILERS (EU- LOW NOX BURNERS WITH FLUE GAS 

012A, EU-012B, EU- RECIRCULATION AND GOOD COMBUSTION 

MIDWEST FERTILIZER COMPANY LLC 03/23/2017 012() 218.6 MMBTU/H PRACTICES 20.4 LB/MMCF EACH BACT-PSD 

AMMONIA STORAGE 

MIDWEST FERTILIZER COMPANY LLC 03/23/2017 FLARE (EU-016) 1.1 MMBTU/H 125 LB/H BACT-PSD 

FRONT END FLARE EU-

MIDWEST FERTILIZER COMPANY LLC 03/23/2017 017 1.12 MMBTU/H 0.068 LB/MMBTU BACT-PSD 

BACK END FLARE (EU-

MIDWEST FERTILIZER COMPANY LLC 03/23/2017 018) 1.12 MMBTU/H 0.068 LB/MMBTU BACT-PSD 

MOUNDSVILLE COMBINED CYCLE 
11/21/2014 Auxiliary Boiler 100 mmBtu/hr 

Ultra Low-NOx Burners, Flue-Gas 
2 LB/H BACT-PSD 

POWER PLANT Recirculation, & Good Combustion Practices 

05/05/2008 
VACUUM DEGASSER 

S0.21 MMBTU/H 
ULTRA-LOW NOX NATURAL GAS FIRED 

0.035 LB/MMBTU BACT-PSD NUCOR STEEL - BERKELEY 
BOILER BURNERS 

NUCOR STEEL - BERKELEY 05/05/2008 
TUNNEL FURNACE 

BURNERS 
58 MMBTU/H LOW NOX BURNERS 0.1 LB/MMBTU 8ACT-PSD 

NUCOR STEEL DIVISION 11/07/2017 ELECTRIC ARC FURNACE 1350000 TON/YR BAGHOUSE 0.42 LB BACT-PSD 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 Electric Arc Furnace 0 105 LB/HR BACT-PSD 

Austenitizing Furnace 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 (40.6 MMBtu/hr) 0 Low NOx Burners 0.196 LB/MMBTU BACT-PSD 

Tempering Furnace (35 
NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 MMBtu/hr) 0 Low NOx Burners 0.067 LB/MMBTU BACT-PSD 

Car Bottom Furnaces (45 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 MMBtu/hr, each) 0 Low NOx Burners 0.067 LB/MMBTU BACT-PSD 

TK Engergizer Ladle 

NUCOR STEEL TUSCALOOSA, INC. 03/09/2017 Heater (5 MM Btu/hr) 0 0.1 LB/MMBTU BACT-PSD 

OREGON CLEAN ENERGY CENTER 06/18/2013 Auxillary Boiler 99 MMBtu/H low NOx burners and flue gas recirculation 1.98 LB/H BACT-PSD 

2 Combined Cycle 

06/18/2013 
Combustion Turbines· 

47917 ~~SCF/rolling 12- selective catalytic reduction (SCR); dry low 
22.6 LB/H BACT-PSD OREGON CLEAN ENERGY CENTER 

Mitsubishi, without duct NOx combustors; lean fuel technology 

burners 

2 Combined Cycle 

06/18/2013 
Combustion Turbines· 

47917 ~~SCF/rolling 12- selective catalytic reduction (SCR); dry low 
20.8 LB/H BACT-PSD OREGON CLEAN ENERGY CENTER 

Mitsubishi, with duct NOx combustors; lean fuel technology 

burners 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE 

DATE 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

EMISSION EMISSION LIMIT CASE-BY-CASE 
LIMITl lUNIT BASIS 

2 Combined Cycle 

OREGON CLEAN ENERGY CENTER 06/18/2013 
Combustion Turbines-

60 
MMSCF/rolling 12- selective catalytic reduction (SCR); dry low 

21 LB/H BACT-PSD 
Siemens, with duct 515 MO NOx combustors; lean fuel technology 
burners 

2 Combined Cycle 

OREGON CLEAN ENERGY CENTER 06/18/2013 
Combustion Turbines-

515600 
MMS~F/rolling 12- selective cata lytic reduction (SCR); dry low 

22 LB/H BACT-PSD 
Siemens, without duct mont s NOx combustors; lean fuel technology 
burners 

OUTOKUMPU STAINLESS USA, LLC 06/13/2017 Electric Arc Furnace 0 Direct Evacuation Control 0.6 LB/TON BACT-PSD 

Combined Cycle 

PSEG FOSSIL LLC SEWAREN 
03/10/2016 

Combustion Turbine SCR and use of natural gas a clean burning 

GENERATING STATION with Duct Burner firing 
0 

fuel 
2 PPMVD@15%02 LAER 

natural gas 

PSEG FOSSIL LLC SEWAREN 
03/10/2016 

Auxiliary Boiler firing 
687 MMCFT/YR 

low NOx burners and flue gas recirculation 
0.8 LB/H 

GENERATING STATION natural gas (FGR) 
LAER 

Combined Cycle 

PSEG FOSSIL LLC SEWAREN 
03/07/2014 

Combustion Turbine -
33691 MMCF/YR 

Selective Catalytic Reduction and Dry Low 

GENERATING STATION Siemens turbine without NOx 
2 PPMVD@ 1S% 02 LAER 

Duct Burner 

COMBINED CYCLE 

PSEG FOSSIL LLC SEWAREN 
03/07/2014 

COMBUSTION TURBINE 

GENERATING STATION WITH DUCT BURNER -
33691 MMCF/YR Selective Catalytic Reduction System (SCR) 2 PPMVD LAER 

SIEMENS 

COMBINED CYCLE 
PSEG FOSSIL LLC SEWAREN 

03/07/2014 
COMBUSTION TURBINE 

33691 MMCF/YR 
Selective Catalytic Reduction Systems(SCR) 

2 PPMVD@1S%02 LAER 
GENERATING STATION WITH DUCT BURNER - and Dry Low NOx 

GENERAL ELECTRIC 

COMBINED CYCLE 

PSEG FOSSIL LLC SEWAREN 
COMBUSTION TURBINE 

Selective Catalytic Reduction System (SCR) 

GENERATING STATION 
03/07/2014 WITHOUT DUCT 33691 MMCF/YR 

and Dry Low NOx 
2 PPMVD@15%02 LAER 

BURNER - GENERAL 

ELECTRIC 

Combined Cycle 

PSEG FOSSIL LLC SEWAREN 
03/10/2016 

Combustion Turbine 
28169S01 MMBTU/YR 

SELECTIVE CATALYTIC REDUCTION (SCR) 
2 PPMVD@15%02 LAER 

GENERATING STATION without Duct Burner SYSTEM 

Firing Natural Gas 

EU-HEATERS(: Natural 

gas-fired fuel heater 
used for heating natural 

RENAISSANCE POWER LLC 11/01/2013 gas prior to combustion 20 MMBTU/H Good combustion practices 0.15 LB/MMBTU BACT-PSD 

in the CTGs. Misc. 
boilers, furnaces, and 
heaters 

FG-AUXBOILERl-2; Two 

RENAISSANCE POWER LLC 11/01/2013 (2) natural gas-fired 40 MMBTU/H Good combustion practices. O.Q35 LB/MMBTU BACT-PSD 
auxiliary boilers. 

SALEM HARBOR STATION 
01/30/2014 Auxiliary Boiler 

REDEVELOPMENT 
80 MMBTU/H ultra low NOx burners 0.011 LB/MMBTU LAER 

Compliance with NESHAP Subpart A for flare 

FLl-13 - Process Flare performance standards. Correct Flare Design 
ST. JAMES METHANOL PLANT 06/30/2017 (EQT0008) 2.17 MMBTU/hr and Proper Combustion. 12.82 LB/HR BACT-PSD 



Table C-4. Search Results for NOx Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 

SUNBURY GENERATION 

LP/SUNBURY SES 

SUNBURY GENERATION 

LP/SUNBURY SES 

SUNBURY GENERATION 

LP/SUNBURY SES 

TROUTDALE ENERGY CENTER, LLC 

PERMIT ISSUANCE 

DATE 

04/01/2013 

04/01/2013 

04/01/2013 

03/ 05/2014 

WEST DEPTFORD ENERGY STATION 07/18/2014 

WEST DEPTFORD ENERGY STATION 07/18/2014 

WOODBRIDGE ENERGY CENTER 07/25/2012 

WOODBRIDGE ENERGY CENTER 07/25/2012 

WOODBRIDGE ENERGY CENTER 07/25/2012 

PROCESS NAME 

DEW POINT HEATER 

AUXILIARY BOILER 

(REPDWER) 

Combined Cycle 

Combustion Turbine 
AND DUCT BURNER (3) 

Auxiliary boiler 

Combined Cycle 

Combustion Turbine 
without Duct Burner 

Combined Cycle 

Combustion Turbine 
with Duct Burner 

Commercial/Institutional 
size boilers less than 100 
MMBtu/hr 

Combined Cycle 

Combustion Turbine 
with Duct Burner 

Combined Cycle 

Combustion Turbine w/o 
duct burner 

THROUGHPUT THROUGHPUT UNIT 

15 MMBTU/H 

106000 MMBTU 

2538000 MMBTU/H 

39.8 MMBTU/H 

20282 MMCF/YR 

20282 MMCF/YR 

2000 hours/ year 

40297.6 mmcubic ft/year 

40297.6 mmcubic ft/year 

CONTROL METHOD DESCRIPTION 

SCR 

Utilize Low-NOx burners and FGR. 

Selective Catalytic Reduction System (SCR) 

and use of natural gas a clean burning fuel 

Selective Catalytic reduction (SCR) and use of 

natural gas a clean burning fuel 

Low NOx burners 

Low NOx burners and Selective Catalytic 
Reduction System 

DLN combustion system with SCR on each of 
the two combustion turbines and use of only 
natural gas as fuel. 

EMISSION 
LIMITl 

EMISSION LIMIT CASE-BY-CASE 
1 UNIT BASIS 

0.085 LB/MMBTU 

0.036 LB/MMBTU 

2 PPM 

0.035 LB/MMBTU 

OTHER CASE-BY· 

CASE 

OTHER CASE-BY

CASE 

OTHER CASE-BY

CASE 

BACT-PSD 

2 PPMVD@15%02 LAER 

23 LB/H LAER 

0.01 LB/MMBTU LAER 

19.8 LB/H LAER 

2 PPMVD LAER 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE 
CONTROL METHOD DESCRIPTION 

EMISSION EMISSION LIMIT 1 CASE-IIY-CASE 
FACILITY NAME 

DATE 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT 

UMITl UNIT BASIS 

Owens 

ALLEN FOODS, INC. 01/08/2013 BUN OVEN (048) 8.4 MMBTU/H CATALYTIC OXIDIZER 4.3 LB/H 
OTHER CASE-BY· 
CASE 

ALLEN FOODS, INC. 01/08/2013 BREAD OVEN (028) 10.08 MMBTU/H CA TAL YTlC OXYDIZER 4.3 LB/H 
OTHER CASE-BY-
CASE 

H EXCEL CORPORATION 11/25/2009 
PURGE CURE OVENS 26, 

27, 28 
2 REGENERATIVE THERMAL OXIDIZERS. 300 T BACT-PSD 

DRYING OVENS AND 

KENWORTH TRUCK CO. 01/29/2008 FLASH TUNNES FOR CAB 4.58 MMBTU/H 9.63 LB/H BACT-PSD 
BOOTHS 

THERMAL SCRAP PRE· 
lWO AFTERBURNERS PER OVEN OPERATING OTHER CASE-BY-

NEWCO METALS, INC. 01/08/2016 TREATMENT OVEN EU-01 2 MMBTU/H 
IN SERIES 

0.4 LB/T OF SCRAP 
CASE 

THROUGH EU-03 

NUCOR STEEL LOUISIANA 05/24/2010 
SLG-402 • SLAG MILL 

DRYER STACK 
75.4 T/H GOOD COMBUSTION PRACTICES 0.15 LB/H BACT-PSD 

NUCOR STEEL LOUISIANA 05/24/2010 PCl-101 - PCI Mill Vent 85.1 MMBTU/H good combustion practices 0.56 LB/H BACT-PSD 

OWENS CORNING INSULATION good operating practices, regenerative 

SYSTEMS, LLC 05/05/2017 curing oven 0 thermal oxidizer 0 LB/T BACT-PSD 

OWENS CORNING INSULATION 

SYSTEMS, LLC 05/05/2017 blowing chamber, vertical 0 good operating practices 0 LB/T BACT-PSD 

BREAD BAKING LINE 
T /12CONSECT OTHER CASE-BY· 

PERFECTION BAKERIES, INC. 06/30/2016 EUOl, OVEN EU02, 66.88 MMBTU/H 70 
MONPERD CASE 

PROOF BOX EU03 

OTHER CASE-BY-

PYROL YX USA IN DIANA LLC 05/18/2017 PYROLYSIS OVENS 2.39 MMBTU/H THERMAL OXIDIZER 0.72 LB/H CASE 

SUBARU OF INDIANA 
12/23/2014 PAINT HEATERS, OVENS SO MMBTU/H 0.005 LB/MMBTU BACT-PSD 

AUTOMOTIVE, INC. 

SUBARU OF INDIANA 
10/4/2012 ED CURING OVEN 

AUTOTMOTIVE, INC. 
6 MMBTU/H CATALYTIC INCINERATOR 90 % DESTRUCTION BACT-PSD 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACIUTY NAME 
PERMIT ISSUANCE 

PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 
EMISSION EMISSION UMIT 1 CASE-BY-CASE 

DATt LIMIT l UNIT IIASIS 

Natural Gas ovens, 
SUBARU OF INDIANA heaters, comfort heaters 
AUTOMOTIVE, INC. 02/01/2017 &lt;lO MMBtu/hr 10 MMBtu/hr 0.005 LB/MMBTU BACT-PSD 

Dryers 

ADM CORN PROCESSING -
06/29/2007 

INDIRECT-FIRED DOGS 
93. 7 MMBTU/H 

ROUTE PROCESS OFF-6ASSES THROUGH THE 
CEDAR RAPIDS DRYER 

98 % REDUCTION BACT-PSD 
DRYERS COMBUSTION CHAMBER. 

ALLOYS PLANT 10/09/2015 
TWO 4.44 MMBTU/HR 

4.44 MMBTU/H 0.006 LB/MMBTU 
OTHER CASE-BY-

STRIP DRYERS CASE 

ALLOYS PLANT 10/09/2015 
TWO 1.37 MMBTU/HR 
STRIP DRYERS 

1.37 MMBTU/H GCP 0.006 LB/MMBTU BACT-PSD 

Regenerative thermal oxidizer. 
Printing presses, corona 100 % capture based on EPA Method 204 and 
treaters, dryers, and at least 98% voe destructton removal 

AMERICAN PACKAGING CORP. 06/22/2017 laminators 60000 CFM efficiency. 0 LAER 

AVON PARK FACILITY/GARGILL 
03/29/2007 

PEEL DRYER WITH WASTE 
62.4 MMBTU/H 

PROCESS IMPROVEMENTS (I.E. CENTRIFUGES, 
85 % BACT·PSD 

JUICE NORTH AMERICA HEAT RECOVERY ETC) TO RECOVER MORE CITRUS OIL 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 4 Cooler/dassifier 1138800 tpy 0 BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 6 C.lciner 2102400 tpy sound mining practices D BACT-PSD 

BIG ISLAND MINE & REFINERY 03/27/2017 Unit 7 C.lciner 3328800 tpy sound minl"I practices 0 BACT-PSD 

SMALL HEATERS AND 
BIG RIVER STEEL LLC 09/18/2013 DRYERS SN-OS THROUGH 0 

COMBUSTION OF NATURAL GAS AND GOOD 
0.0054 LB/MMBTU BACT-PSD 

19 
COMBUSTION PRACTICE 

BIG RIVER STEEL LLC 09/18/2013 
DRYERS, MGO COATING 

38 MMBTU/H 
COMBUSTION OF NATURAL GAS AND GOOD 

0.0054 LB/MMBTU BACT-PSD 
LINE COMBUSTION PRACTICE 

CARBO CERAMICS INC. · MILLEN / / 
FACILITT 04 06 2012 SPRAY DRYER 47 MMBTU/H 6.82 T/YR BACT·PSD 

CUSTOM BLENDERS INDIANA, 
07/09/2014 DRYER 10 MMBTU/H 

LB/TON RAW OTHER CASE-BY· 
INC. l .7S MATERIAL CASE 



Table C-5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE 

PROCESS NAME 
DATE 

THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 
EMISSION EMISSION LIMIT 1 CASE-BY-CASE 

LIMITl UNIT BASIS 

DEGUSSA ENGINEERED 
11/29/2007 

CARBON BLACK DRYER 
19.S LB/H 

CARBONS LP UNITS 1 AND2 
BACT-PSD 

~~~E:::~l~L~:~t LIMITED 12/22/2009 FACE PRIMARY DRYER 45 MMBTU/H 
GOOD COMBUSTION PRACTICES AND 

NATURAL GAS AS FUEL 
0 BACT-PSD 

FLAKEBOARD AMERICA LIMITED 
1212212009 

- BENNETISVILLE MDF 
CORE PRIMARY DRYER 45 MMBTU/H 

GOOD COMBUSTION PRACTICES AND 

NATURAL GAS AS FUEL 
0 BACT-PSD 

NATURAL GAS SPACE 
GP ALLENDALE LP 11/25/2008 HEATERS - 14 UNITS (ID 20.89 MMBTU/H 0.11 LB/H BACT-PSD 

18) 

NATURAL GAS SPACE 

GP CLARENDON LP 02/10/2009 HEATERS - 14 UNITS (ID 20.89 MMBTU/H 0.11 LB/H BACT-PSD 
17) 

GRAIN PROCESSING 
09/13/2013 STARCH DRYER 

CORPORATION 
30 MMBTU/H 7.7 LB/H BACT-PSD 

GRAIN PROCESSING 

CORPORATION 
09/ 13/2013 STARCH DRYER 30 MMBTU/ H 7.7 LB/H BACT-PSD 

GRAIN PROCESSING 
CORN GLUTEN FREE, THERMAL OXIDIZERS - GERM DRYERS, CGF 

CORPORATION 
12/08/ 2015 GLUTEN, MALTODEXTRIN 93 MMBTU/H DRYERS, GLUTEN DRYER 10 PPMV BACT-PSD 

DRYERS MALTODEXTRIN DRYER - WET SCRUBBER 

EUTFLl, EUTFL2 &amp; 

EUTFL3 in FGTFL (3 

Thermally Fused 

GRAYLING PARTICLEBOARD 05/09/2017 Lamination Lines) 0 Good design and operation practices. 0.05 LB/H BACT-PSD 

FGDRYERRTO (2 Natural 

GRAYLING PARTICLEBOARD 05/09/2017 Gas Fired Rotary Dryers 139.9 MMBTU/H Good combustion practices and RTO. 7.1 LB/H BACT-PSD 

FGMTRLHNDL (3 Overs 

mills EUOVERSl, 

EUOVER52, EUOVERS3 in 

GRAYLING PARTICLEBOARD 05/ 09/2017 FGMTRLHNOL) 0 Good design and operating practices 0. 75 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFINES in FGMTRLHNDL 0 Good design and operating practices. 1.93 LB/H BACT-P5D 

EUBARKSTG in 

GRAYLING PARTICLEBOARD 05/09/2017 FGMTRLHNDL 0 Good design and operating practices. 0.55 LB/H BACT-PSD 



Table C-5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners {<300 MMBtu/hr) 

PERMIT ISSUANCE 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

EMISSION EMISSION LIMIT 1 CASE-BY-CASE 
FACILITY NAME 

DATE LIMITl UNIT BASIS 

EUBLENDING in 

GRAYLING PARTICLEBOARD 05/09/2017 FGBLNDFRM 0 Good design and operation practices. 2.43 LB/H BACT·P5D 

EUFORMING in 

GRAYLING PARTICLEBOARD 05/09/2017 FGBLNDFRM 0 Good design and operation practices. 9.34 LB/H BACT·PSD 

EUPRESS in 

GRAYLING PARTICLEBOARD 05/09/2017 FGPRESSCOOL 0 Good design and operation practices. 49.5 LB/H BACT-PSD 

EUCOOLING in 

GRAYLING PARTICLEBOARD OS/09/2017 FGPRESSCOOL 0 Good design and operation practices. 49.S LB/H BACT-PSD 

Good design and operating/combustion 

GRAYLING PARTICLEBOARD 05/09/2017 EUTOH in FGTOH 38 MMBTU/H practices. 0.0054 LB/MMBTU BACT-PSD 

Good design and operating/combustion 

GRAYLING PARTICLEBOARD 05/09/2017 EUFLTOSl in FGTOH 10.2 MMBTU/H practices. 0.0054 LB/MMBTU BACT-PSD 

GRAYLING PARTICLEBOARD 05/09/2017 EUFCOS in FGFINISH 0 Good design and operation practices. 1.4 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD OS/09/2017 EUSANDING in FGFINISH 0 Good design and operation practices. 3.32 LB/H BACT-PSD 

GRAYLING PARTICLEBOARD OS/09/2017 EUCTPSAW in FGFINISH 0 Good design and operation practices. 1.4 LB/H BACT-PSD 

EURMSILO In FGFINISH 

(Raw material sawdust 

GRAYLING PARTICLEBOARD 05/09/2017 silo) 0 Good design and operation practices. 0.54 LB/H BACT-PSD 

EUPTLl &amp; EUPTL2 in 

FGPTL (2 paper treating Good design and operating practices and low 

GRAYLING PARTICLEBOARD 05/09/2017 lines) 3.4 MMBTU/H voe coatings. 4.3 LB/H BACT-PSD 

EU-FLAKERS (7 Green RTO for voe as well as baghouse and dry ESP. 

flakers with baghouse, Bypass of RTO is allowed for up to 460 hours 

GRAYLING PARTICLEBOARD 05/09/2017 dry ESP and RTO Control) 0 per year. 76 LB/H BACT-PSD 

Spray Dryer #3 Dust 
Limiting the ethanol content of the spray 

LAKE CHARLES CHEMICAL 
05/23/2014 Collector Vent Stack (EQT 137 MM BTU/HR 

dryer slurry feed streams to no more than 
147.41 LB/HR BACT·PSD 

COMPLEX ALUMINA UNIT 4SO parts per million by weight (ppmw) (12 
1004) 

month rolling average) 



Table C-5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE EMISSION EMISSION LIMIT 1 CASE-BY-CASE 
FACILITY NAME PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

LIMITl UNIT BASIS DATE 

Spray Dryer #4 Dust 
limiting the ethanol content of the spray 

LAKE CHARLES CHEMICAL 
05/23/2014 Collector Vent Stack (EQT 98 MM BTU/HR 

dryer slurry feed streams to no more than 
98.75 LB/HR BACT-PSD 

COMPLEX ALUMINA UNIT 450 parts per million by weight (ppmw) (12 
1005) 

month rolling average) 

TONS OF METAL 

METAL TECHNOLOGIES NATURAL GAS-FIRED 
15 ~H~~~~N~~G OIL PER THERMAL OXIDIZER 

%OVERALL OTHER CASE-BY-

AUBURN, LLC 
08/19/2015 

THERMAL CHIP DRYER 
98 

CONTROL CASE 

HOUR 

MGPI OF INDIANA 05/11/2015 DDG DRYER (EU-39) 45 MMBTU/H 1.91 LB/H 
OTHER CASE-BY-

RTO 
CASE 

MOUNT VERNON MILL 03/25/2010 Line 1 Post-Dryer (S31) 7.7 MMBTU/H 0.0055 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 Line 2 Post - Dryer (S32) 7.7 MMBTU/H 0.0055 LB.MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 Line 3 Post - Dryer (S33) 7.7 MMBTU/H 0.0055 LB/MMBTU BACT-PSD 

MOUNT VERNON MILL 03/25/2010 Line 4 Post - Dryer (S34) 7.7 MMBTU/H 0.0055 LB/MMBTU BACT-PSD 

NATURALLY RECYCLED ONE (1) NATURAL GAS 
15 MMBTU/H 7.11 LB/H 

OTHER CASE-BY-

PROTEINS OF IN DIANA, LLC 
08/19/2011 

DRYER EPl CASE 

NATURALLY RECYCLED 
08/19/2011 

ONE (1) NATURAL GAS 
15 MMBTU/H 7.11 LB/H 

OTHER CASE-BY-

PROTEINS OF IN DIANA, LLC DRYER EP2 CASE 

NUCOR STEEL LOUISIANA 05/24/2010 
SLG-402 - SLAG MILL 

DRYER STACK 
75.4 T/H GOOD COMBUSTION PRACTICES 0.15 LB/H BACT-PSD 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 GAS FIRED HEATERS (3) 4 MMBTU/H GOOD COMBUSTION PRACTICES 0.06 LB/H BACT-PSD 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 
F-T CATALYST ROTARY 

DRYER 
22564 SCF/H GOOD COMBUSTION PRACTICES 0.12 LB/H BACT-PSD 

OHIO RIVER CLEAN FUELS, LLC 11/20/2008 
COAL OR BIOMASS 

31 MMBTU/H 0.15 LB/H BACT-P5D 
DRYING LINES (10) 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE 
PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROl METHOD 0£SCRIPTION 

EMISSION EMISSION UMIT 1 CASE-IIY-CASE 
FACILITY NAME 

DATE UMITl UNIT BASIS 

PERDUE GRAIN AND OILSEED, 

LLC 07/12/2017 (2) Grain Dryers 0 0.21 LB/HR BACT-PSD 

PERDUE GRAIN AND OILSEED, Soybean Oil Extraction 

LLC 07/12/2017 Plant 0 0.152 GAL BACT-PSD 

(4) 27 MMBtu/hr boilers, 

PERDUE GRAIN AND OILSEED, Natural gas and No. 2 fuel 

LLC 07/12/2017 oi 0 0.1 LB/HR BACT-PSD 

PYRAMAX CERAMICS, LLC • 
01/27/2012 

SPRAY 
75 MMBTU/H Use of Natural Gas and propane as fuel 11.78 LB/H BACT-PSD 

KING'S M:U FACILITY DRYERS/PETTETIZERS 

SAGOLA MILL 01/31/2008 
NATURAL GAS THERMAL 
OIL HEATER 

GOOD COMBUSTION PRACTICES. 0.129 LB/H BACT-PSD 

SOUTHWEST IOWA RENEWABLE 04/l
9
/
2007 

DOGS DRYERS + 
60T/H THERMAL OXIDIZER 18 MMBTU/HR 5.11 LB/H BACT·PSD 

ENERGY DISTILLATION 

TATE & LYLE INDGREDIENTS 
09/19/2008 

STARCH DRYER (DIRECT· 
25 MMBTU/H WET SCRUBBER 0.005 LB/MMBTU BACT-PSD 

AMERICAS, INC. FIRED) 

TOLEDO SUPPLIER PARK· PAINT 
0510312007 

SHOP 
PAINT SLUDGE DRYER 7.5 MMBTU/H THERMAL OXIDIZER, 7.5MMBTU/H 0.01 LB/H LAER 

Burners 

CHOCOLATE BAYOU STEAM Combined Cycle 

GENERATING (CBSG) STATION 02/17/2017 Cogeneration SOMW OXIDATION CATALYST 1 PPMDV BACT-PSD 

CHOCOLATE BAYOU STEAM 
GENERATING (CBSG) STATION 02/17/2017 INDUSTRIAL BOILERS 0 GOOD COMBUSTION PRACTICES 0.54 LB/H BACT-PSD 

DUKE ENERGY HANGING ROCK 
12/18/2012 

Turbines (4) (model GE 
172MW Using efficient combustion technology 3.2 LB/H BACT-PSD 

ENERGY 7FA) Duct Burners Off 

DUKE ENERGY HANGING ROCK 
12/18/2012 

Turbines (4) (model GE 
172MW Using efficient combustion technology 7.3 LB/H BACT-PSD 

ENERGY 7FA) Duct Burners On 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE EMISSION EMISSION LIMIT 1 CASE-BY-CASE 
FACILITY NAME PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

llMITl UNIT BASIS DATE 

11.4 MBF/HR 

CONTINUOUS DIRECT-

FIRED LUMBER DRY KILN, 

40 MM BTU/HR NATURAL 

GAS BURNER, &amp; 4 

MMBTU/HR NATURAL 

GAS CONDENSATE BACT DETERMINED AS PROPER KILN 
FULTON SAWMILL 06/08/2017 EVAPORATOR 11.4 MBF/H OPERATION AND MAINTENANCE PRACTICES 4 LB/MBF BACT-PSD 

Pipeline quality natural gas; limited hours; 
GAINES COUNTY POWER PLANT 04/28/2017 Simple Cycle Turbine 227.5 MW good combustion practices 2 PPMVD BACT-PSD 

Combined Cycle Turbine 

with Heat Recovery 
Steam Generator, fired 
Duct Burners, and Steam Oxidation catalyst and good combustion 

GAINES COUNTY POWER PLANT 04/28/2017 Turbine Generator 426 MW practices 3.5 PPMVD BACT-PSD 

HESS NEWARK ENERGY CENTER 11/01/2012 
Boiler less than 100 

51.9 mmcubic ft/year 
MMBtu/hr 

use of natural gas a clean fuel 0.27 LB/H LAER 

HESS NEWARK ENERGY CENTER 11/01/2012 
Combined cylce turbine 

39463 mmcubic ft/year• Oxidation catalyst 1 PPMVD LAER 
with duct burner 

Combined Cycle 
Oxidation Catalyst and Good combustion 

HESS NEWARK ENERGY CENTER 11/01/2012 39463 MMCubic ft/yr Practices and use of natural gas a clean 2.9 LB/H LAER 
Combustion Turbine 

burning fuel 

Ethanol Production 
HIGHLANDS ENVIROFUELS 09/13/2017 Process 120000 gallons/day liquid scrubber 19.01 LB/HR BACT-PSD 

HOLLAND BOARD OF PUBLIC 
12/04/2013 

Fuel pre-heater 
3.7 MMBTU/H Good combustion practices 0.03 LB/H BACT-PSD 

WORKS· EAST 5TH STREET (EUFUELHTR) 

HOLLAND BOARD OF PUBLIC 
12/04/2013 

Auxiliary Boiler A 
55 MMBTU/H Good combustion control 0.008 LB/MMBTU BACT-PSD 

WORKS· EAST 5TH STREET (EUAUXBOILERA) 

HOLLAND BOARD OF PUBLIC 
12/04/2013 

Auxiliary Boiler B 
9S MMBTU/H Good combustion practices 0.008 LB/MMBTU BACT-PSD 

WORKS - EAST 5TH STREET (EUAUXBOILERB) 

HOLLAND BOARD OF PUBLIC 
Emergency Engine--

Oxidation catalyst and good combustion 
12/04/2013 natural gas 1000 kW 0.5 G/HP-H BACT-PSD 

WORKS · EAST 5TH STREET 
(EUNGENGINE) 

practices 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

PERMIT ISSUANCE EMISSION EMISSION LIMIT 1 CASE-BY-CASE 
FACILITY NAME PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 

LIMITl UNIT BASIS DATE 

SIEMENS SGT6-SOOOF 

COMBUSTION TURBINE SOME REDUCTIONS OF voe ARE GAINED 

KLEEN ENERGY SYSTEMS, LLC 02/25/2008 
#1 AND #2 (NATURAL 

2.1 MMCF/H 
FROM CO CATALYST BUT ARE NOT 

10 LB/H BACT-PSD 
GAS FIRED) WITH 445 GUARANTEED. EMISSION RATES DO NOT 

MM BTU/HR NATURAL INCORPORATE THIS POTENTIAL REDUCTION. 

GAS DUCT BURNER 

LYON DELL CHEMICAL BAYPORT 

CHOATE PLANT 06/07/2017 Reactor Furnaces 4131 MM LB/YR FIRED WITH NATURAL GAS 0.013 LB/MMBTU LAER 

lsobutylene absorber 94% DRE voe for 

recycle to the process. The voe-stripped 

absorber effluent is then routed to the flare, 

LYON DELL CHEMICAL BAYPORT additional 98 % voe DRE. The estimated 

CHOATE PLANT 06/07/2017 Process Vents 4131 MM LB/YR combined effect approximately 99.8 % DRE. 0 LAER 

preparations for equipment openings, 

storage tank maintenance, vacuum truck 
operations; controlled landed roof 
operations, with off-float emissions routed to 
flare; pumping process and residual storage 
vessel liquids to closed vessels; depressurizing 
and degassing process equipment and 
storage vessels to below 10000 ppmv 

concentrations prior to opening to 
atmosphere; routing to control the exhaust 
vapors (>100 ppm) from vacuum trucks in 
service for materials of vapor pressures 
greater than 0.50 psia; controlled filling 

vapors at frac tanks (>0.5 psia vapor pressure 

LYON DELL CHEMICAL BAYPORT service) by routing to control; control device 

CHOATE PLANT 06/07/2017 MSS 0 maintenance. 0 LAER 

LYONDELL CHEMICAL BAYPORT Compliance with 40 CFR 60.18 to 

CHOATE PLANT 06/07/2017 FLARE 0 demonstrate 98-99.9 wt% voe DRE 0 LAER 

MEDICAL AREA TOTAL ENERGY 
07/01/2016 

Combustion Turbine with 
203.4 MMBTU/H 

OTHER CASE-BY-

PLANT Duct Burner 
Oxidation Catalyst 1. 7 PPMVD@15% 02 

CASE 

Combined Cycle 

MIDDLESEX ENERGY CENTER, 
07/19/2016 

Combustion Turbine 
4000 h/yr 

Oxidation Catalyst and good combustion 
2 PPMVD@l5%02 LAER 

LLC firing Natural Gas with practices 
Duct Burner 

MIDDLESEX ENERGY CENTER, 
07/19/2016 

LLC 
AUXILIARY BOILER 4000 H/YR 

USE OF NATURAL GAS A CLEAN BURNING 

FUEL AND GOOD COMBUSTION PRACTICES 
0.488 LB/H LAER 

Combined Cycle 

MIDDLESEX ENERGY CENTER, 
07/19/2016 

Combustion Turbine 
8040 H/YR 

Oxidation catalyst and good combustion 
1 PPMVD@l5%02 LAER 

LLC firing Natural Gas without practices 
Duct Burner 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE 

PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 
EMISSION EMISSION LIMIT 1 CASE-BY-c:ASE 

DATE LIMITl UNIT BASIS 

MIDWEST FERTILIZER COMPANY 

LLC 03/23/2017 STARTUP HEATER EU-002 70 MMBTU/HR GOOD COMBUSTION PRACTICES 0.378 LB/H BACT-PSD 

MIDWEST FERTILIZER COMPANY UREA SYNTHESIS PLANT OTHER CASE-BY-

LLC 03/23/2017 (EU-006) 2640 METRIC TON/DAY GOOD OPERATIONAL PRACTICES 0 CASE 

NATURAL GAS AUXILIARY 
MIDWEST FERTILIZER COMPANY BOILERS (EU-012A, EU· GOOD COMBUSTION PRACTICES AT ALL 

LLC 03/23/2017 0128, EU-012C) 218.6 MMBTU/H TIMES THE BOILERS ARE IN OPERATION 5.5 LB/MMCF EACH BACT-PSD 

MIDWEST FERTILIZER COMPANY AMMONIA STORAGE 
LLC 03/23/2017 FLARE (EU-016) 1.1 MMBTU/H 0.0054 LB/MMBTU BACT-PSD 

MIDWEST FERTILIZER COM PANY FRONT END FLARE EU-

LLC 03/23/2017 017 1.12 MMBTU/H 0.0054 LB/MMBTU BACT-PSD 

MIDWEST FERTILIZER COMPANY BACK END FLARE (EU-

LLC 03/23/2017 018) 1.12 MMBTU/H 0.0054 LB/MMBTU BACT-PSD 

MOUNDSVILLE COMBINED 
11/21/2014 Auxiliary Boiler 100 mmBtu/hr 

Use of Natural Gas & Good Combustion 
0.6 LB/H BACT-PSD 

CYCLE POWER PLANT Practices 

VACUUM DEGASSER 
NATURAL GAS COMBUSTION WITH GOOD 

NUCOR STEEL - BERKELEY 05/05/2008 
BOILER 

50.21 MMBTU/H COMBUSTION PRACTICES PER 0.0026 LB/MMBTU BACT-PSD 
MANUFACTURER'S GUIDANCE 

TUNNEL FURNACE 
NATURAL GAS COMBUSTION WITH GOOD 

NUCOR STEEL - BERKELEY 05/05/2008 
BURNERS 

58 MMBTU/H COMBUSTION PRACTICES PER 0.0055 LB/MMBTU BACT-PSD 
MANUFACTURER'S GUIDANCE 

NUCOR STEEL TUSCALOOSA, 

INC. 03/09/2017 Electric Arc Furnace 0 0.13 LB/TON BACT·PSD 

NUCOR STEEL TUSCALOOSA, Austenitizing Furnace 
INC. 03/09/2017 (40.6 MMBtu/hr) 0 0.0055 LB/MMBTU BACT-PSD 

NUCOR STEEL TUSCALOOSA, Tempering Furnace (35 

INC. 03/09/2017 MM Btu/hr) 0 0.0055 LB/MMBTU BACT-PSD 

NUCOR STEEL TUSCALOOSA, Car Bottom Furnaces (45 
INC. 03/09/2017 MM Btu/hr, each) 0 0.0055 LB/MMBTU BACT-PSD 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE 

PROCESS NAME THROUGHPUT THROUGHPUT UNIT CONTROL METHOD DESCRIPTION 
EMISSION EMISSION LIMIT 1 CASE-BY-CASE 

DATE LIMITl UNIT BASIS 

NUCOR STEEL TUSCALOOSA, TK Engergizer Ladle 

INC. 03/09/2017 Heater (5 MM Btu/hr) 0 0.0055 LB/MMBTU BACT·PSD 

OREGON CLEAN ENERGY 
06/18/2013 Auxiliary Boiler 99 MMBtu/H 

Good combustion practices and using 
0.59 LB/H 

CENTER combustion optimization technologies 
BACT-PSD 

2 Combined Cycle 

OREGON CLEAN ENERGY 
06/18/2013 

Combustion Turbines-
47917 ~~SCF/rolling 12- oxidation catalyst 7.9 LB/H 

CENTER Mitsubishi, without duct 
BACT-PSD 

burners 

2 Combined Cycle 

OREGON CLEAN ENERGY 
06/18/2013 

Combustion Turbines-
47917 ~~SCF/rolling 12- 7.3 LB/H 

CENTER Mitsubishi, with duct 
oxidation catalyst BACT-PSD 

burners 

2 Combined Cycle 

OREGON CLEAN ENERGY 
06/18/2013 

Combustion Turbines-
51560 ~~5CF/rolling 12- oxidation catalyst 5.9 LB/H 

CENTER Siemens, with duct 
BACT-PSD 

burners 

2 Combined Cycle 

OREGON CLEAN ENERGY 
06/18/2013 

Combustion Turbines-
515600 

MMSCF/rolling 12-
oxidation catalyst 3.9 LB/H 

CENTER Siemens, without duct months 
BACT-PSD 

burners 

PERDUE GRAIN AND OILSEED, 

LLC 07/12/2017 (2) Grain Dryers 0 0.21 LB/HR BACT-P5D 

PERDUE GRAIN AND OILSEED, Soybean Oil Extraction 

LLC 07/12/2017 Plant 0 0.152 GAL BACT-PSD 

(4) 27 MMBtu/hr boilers, 

PERDUE GRAIN AND OILSEED, Natural gas and No. 2 fuel 

LLC 07/12/2017 ol 0 0.1 LS/HR BACT·PSD 

Combined Cycle 

PSEG FOSSIL LLC SEWAREN 
03/10/2016 

Combustion Turbine with Oxidation Catalyst and good combustion 

GENERATING STATION Duct Burner firing natural 
0 

practices 
2 PPMVD LAER 

gas 

PSEG FOSSIL LLC SEWAREN 
03/10/2016 

Auxiliary Boiler firing 
687 MMCFT/YR 

Use of good combustion practices and use of 
0.32 LB/H LAER 

GENERATING STATION natural gas natural gas a clean burning fuel 

Combined Cycle 

PSEG FOSSIL LLC SEWAREN 
03/07/2014 

Combustion Turbine -
33691 MMCF/YR 

Good Combustion Practices and use of 
GENERATING STATION Siemens turbine without Natural gas as a clean burning fuel 

1 PPMVD@ 15%02 LAER 

Duct Burner 

COMBINED CYCLE 
PSEG FOSSIL LLC SEWAREN 

03/07/2014 
COMBUSTION TURBINE 

33691 MMCF/YR 
Oxidation catalyst and pollution prevention 

GENERATING STATION WITH DUCT BURNER - (use of natural gas a clean burning fuel) 
2 PPMVD LAER 

SIEMENS 



Table C-5. Search Results for voe Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 
PERMIT ISSUANCE 

PROCESS NAME THROUGHPLIT THROUGHPLIT UNIT CONTROL METHOD DESCRIPTION 
EMISSION EMISSION LIMIT 1 CASE-BY-CASE 

DATE UMITl UNIT BASIS 

COMBINED CYCLE 
CO Oxidation Catalyst and good combustion 

PSEG FOSSIL LLC SEWAREN COMBUSTION TURBINE 
GENERATING STATION 

03/07/2014 
WITH DUCT BURNER-

33691 MMCF/YR practices and use natural gas only as a clean 2 PPMVD@l5%0 2 LAER 

GENERAL ELECTRIC 
burning fuel 

COMBINED CYCLE 

PSEG FOSSIL LLC SEWAREN 
03/07/2014 

COMBUSTION TURBINE 
33691 MMCF/YR 

Oxidation Catalyst and use of natural gas a 
GENERATING STATION WITHOUT DUCT BURNER · clean burning fuel 

1 PPMVD@l5%02 LAER 

GENERAL ELECTRIC 

Combined Cycle 

PSEG FOSSIL LLC SEWAREN 
03/10/2016 

Combustion Turbine 
28169501 MMBTU/YR 

OXIDATION CATALYST AND GOOD 

GENERATING STATION without Duct Burner COMBUSTION PRACTICES 
1 PPMVD@l5%02 LAER 

Firing Natural Gas 

EU-HEATERSC: Natural 

gas-fired fuel heater used 

RENAISSANCE POWER LLC 11/01/ 2013 
for heating natural gas 

20 MMBTU/ H Good combustion practices 0.05 LB/MMBTU BACT-PSD 
prior to combustion in 
the CTGs. Misc. boilers, 
furnaces, and heaters 

FG-AUXBOILERl-2; Two 

RENAISSANCE POWER LLC 11/ 01/2013 (2) natura l gas-fired 40 MMBTU/ H Good combustion practices. 0.005 LB/MMBTU BACT-PSD 
auxil iary boilers. 

SALEM HARBOR STATION 
01/30/2014 Auxiliary Boiler 80 MMBTU/ H oxidation catalyst 

OTHER CASE-BY-
REDEVELOPMENT 

11.8 PPMVD@3% 0 2 
CASE 

Compliance with NESHAP Subpart A for f lare 
FLl-13 - Process Flare performance standards. Correct Flare Design 

ST. JAMES METHANOL PLANT 06/30/ 2017 (EQT0008) 2.17 MMBTU/ hr and Proper Combustion. 22.08 LS/HR BACT-PSD 

SUNBURY GENERATION 
04/01/2013 DEW POINT HEATER 15 MMBTU/H 0.006 LB/MMBTU 

OTHER CASE-BY-
LP/SUNBURY SES CASE 

SUNBURY GENERATION 
04/01/2013 

AUXILIARY BOILER 
106000 MMBTU 0.005 LB/ MMBTU 

OTHER CASE-SY-
LP/SU NBURY SES (REPOWER) CASE 

SUNBURY GENERATION 
Combined Cycle 

OTHER CASE-BY-
LP/SUNBURY SES 

04/01/ 2013 Combustion Turbine ANO 2538000 MMBTU/H Oxidation Catalyst 1 PPM 
DUCT BURNER (3) 

CASE 

,TROUTDALE EN ERGY CENTER, 
03/05/2014 Auxiliary boiler 39.8 MMBTU/H Utilize Low-NOx burners and FGR. 0.005 LB/MMBTU BACT-PSD 

LLC 

WEST DEPTFORD ENERGY 
Combined Cycle 

Oxidation catalysts and use of Natural gas a 
STATION 

07/ 18/ 2014 Combustion Turbine 20282 MMCF/YR 
clean burning fuel 

0. 7 PPMVD215%02 LAER 
without Duct Burner 



Table C-5. Search Results for VOC Control Devices Installed on Natural Gas Fired Ovens, Dryers, and Burners (<300 MMBtu/hr) 

FACILITY NAME 

WEST DEPTFORD ENERGY 

STATION 

PERMIT ISSUANCE 

DATE 

07/18/2014 

WOODBRIDGE ENERGY CENTER 07/25/2012 

WOODBRIDGE ENERGY CENTER 07/25/2012 

WOODBRIDGE ENERGY CENTER 07/25/2012 

PROCESS NAME 

Combined Cycle 
Combustion Turbine with 
Duct Burner 

Commercial/Institutional 

size boilers less than 100 
MMBtu/hr 

Combined Cycle 

Combustion Turbine with 
Duct Burner 

Combined Cycle 

Combustion Turbine w/o 
duct burner 

THROUGHPUT THROUGHPUT UNIT 

20282 MMCF/YR 

2000 hours/year 

40297.6 mmcubic ft/year 

40297.6 mmcubic ft/year 

CONTROL METHOD DESCRIPTION 

Oxidation catalyst and use of natural gas a 
clean burning fuel 

Use of Natural Gas 

oxidation Catalyst and Good Combustion 
Practices and use of Clean fuel {Natural gas) 

Oxidation catalyst and good combustion 
practices, use of natural gas a clean burning 
fuel 

EMISSION EMISSION LIMIT 1 CASE-BY-CASE 
LIMIT 1 UNIT BASIS 

1 PPMVD@15%02 LAER 

0.14 LB/H LAER 

2 PPMVD LAER 

2.9 LB/H LAER 



FACILITY NAME 

RUSSELL COMPRESSOR 

STATION 

EL DORADO CHEMICAL 

COMPANY 

GOLD COAST PACKING 

TAJIGUAS LANDFILL 

KLEEN ENERGY SYSTEMS, 

LLC 

KLEEN ENERGY SYSTEMS, 

LLC 

MONTVILLE POWER LLC 

CPV TOWANTIC, LLC 

CPV TOWANTIC, LLC 

CPV TOWANTIC, LLC 

CPV TOWANTIC, LLC 

KILLINGLY ENERGY CENTER 

KILLINGLY ENERGY CENTER 

KILLINGLY ENERGY CENTER 

PLAINFIELD RENEWABLE 

ENERGY, LLC 

VALERO DELAWARE CITY 

REFINERY 

VALERO DELAWARE CITY 

REFINERY 

VALERO DELAWARE CITY 

REFINERY 

NRG ENERGY CENTER 

DOVER 

FPL WEST COUNTY ENERGY 

CENTER UNIT 3 

CANE ISLAND POWER PARK 

OUC CURTIS H. STANTON 

ENERGY CENTER 

HIGHLANDS ETHANOL 

FACILITY 

Table C-6. Search Results for Ammonia Control Devices Installed for a Broad Scope of Industrial Sources 

PERMIT ISSUANCE 

DATE 
PROCESS NAME 

CATERPILLAR G16CM34 8,180 HP 

3/30/2010 ENGINES, SN-08 THOUGH SN-10 

DM WEATHERLY NITRIC ACID 

11/18/2013 PLANT# 2 

3/17/2017 Internal Combustion Engine 

8/19/2016 ICE Landfill or digested gas fired 

SIEMENS SGT6-5000F 

COMBUSTION TURBINE #1 AND #2 

(NATURAL GAS FIRED) WITH 445 

MMBTU/HR NATURAL GAS DUCT 

2/25/2008 BURNER 

SIEMENS SGT6-5000F 

COMBUSTION TURBINE #1 AND #2 

(OIL FIRED) WITH 445 MMBTU/HR 

2/25/2008 NATURAL GAS DUCT BURNER 

4/6/2010 42 MW Biomass utility boiler 

11/30/2015 Combined Cycle Power Plant 

11/30/2015 Combined Cycle Power Plant 

11/30/2015 Combined Cycle Power Plant 

11/30/2015 Combined Cycle Power Plant 

6/30/2017 Natural Gas w/o Duct Firing 

6/30/2017 Natural Gas w/Duct Firing 

6/30/2017 ULSD w/o Duct Firing 

12/29/2010 Fluidized Bed Gasification 

CRUDE UNIT ATMOSPHERIC 

2/26/2010 HEATER 21-H-701 

2/26/2010 PACKAGE BOILERS (2009) 

CRUDE UNIT VACUUM HEATER 21-

2/26/2010 H-2 

10/31/2012 UNIT 2- KD1 

THREE NOMINAL 250 MW CTG 

(EACH) WITH SUPPLEMENTARY-

7/30/2008 FIRED HRSG 

300 MW COMBINED CYCLE 

9/8/2008 COMBUSTION TURBINE 

300 MW COMBINED CYCLE 

5/12/2008 COMBUSTION TURBINE 

198 mmBtu/hr Biomass Fueled 

12/10/2009 Boiler 

THROUGHPUT THROUGHPUT UNIT 

8180 HP 

1265 T/D 

881 bhp 

1573 bhp 

2.1 MMCF/H 

15119 GAL/H 

600 MMBTU/H 

21200000 MMBtu/12 months 

1720000 gal/ 12 months 

21200000 MMBtu/yr 

1720000 gal/ 12 months 

2969 MMBtu/hr 

2639 MMBtu/hr 

2639 MMBtu/hr 

523.1 MMBtu/hr 

CONTROL METHOD DESCRIPTION 

AMMONIA SUP MONITORING 

Oxidation catalyst 

AMMONIA SUP EMISSIONS AS A RESULT 

OF INSTALLATION OF SCR FOR NOX 

CONTROL 

AMMONIA SUP EMISSIONS ARE FROM 

SCR INSTALLED FOR NOX CONTROL 

Good Combustion, Optimization of SCR 

Optimization of SCR 

Optimization of SCR 

Optimization of SNCR 

AMMONIA SUP FROM SCR 

99.9 MMBtu per hour AMMONIA SUP FROM SCR SYSTEM 

240 MMBTU/H AMMONIA SUP FROM SCR 

655 MMBTU/H 

2333 MMBTU/H 

1860 MMBTU/ H 

1765 MMBTU/H 

198 MMBTU 

EMISSION EMISSION LIMIT 1 

LIMIT 1 UNIT 

0.72 LB/H 

2.64 LB/H 

5 PPMVD 

5 PPMV 

CASE-BY-CASE BASIS 

OTHER CASE-BY-CASE 

BACT-PSD 

OTHER CASE-BY-CASE 

OTHER CASE-BY-CASE 

2 PPM @ 15 % 02 BACT-PSD 

5 PPM @ 15 % 02 BACT-PSD 

18 PPM OTHER CASE-BY-CASE 

PPMVD@15% 

2 02 BACT-PSD 

PPMVD@15% 

5 02 BACT-PSD 

PPMVD@15% 

2 02 OTHER CASE-BY-CASE 

PPMVD@15% 

5 02 OTHER CASE-BY-CASE 

PPMVD@15% 

2 02 OTHER CASE-BY-CASE 

PPMVD@15% 

2 02 OTHER CASE-BY-CASE 

PPMVD@15% 

5 02 OTHER CASE-BY-CASE 

0 OTHER CASE-BY-CASE 

PPMVD@3% 

10 02 RACT 

PPMVD@3% 

10 02 RACT 

PPMVD@3% 

10 02 RACT 

5.29 LB/H OTHER CASE-BY-CASE 

5 PPMVD BACT-PSD 

5 PPMVD BACT-PSD 

5 PPMVD BACT-PSD 

10 PPMVD BACT-PSD 



Table C-6. Search Results for Ammonia Control Devices Installed for a Broad Scope of Industrial Sources 

GAINESVILLE RENEWABLE Biomass bubbling fludized bed SCR system, proper control equipment 

ENERGY CENTER 12/28/2010 (BFB) boiler 1358 MMBTU/H operation 10 PPMVD OTHER CASE-BY-CASE 

HIGHLANDS BIOREFINERY PPMVD@7% 

AND COGENERATION PLANT 9/23/2011 Biomass Boiler, Emission Unit 002 458.5 MMBTU/H 30 OXYGEN OTHER CASE-BY-CASE 

PPMVD@7% 

CLEWISTON MILL 11/29/2016 Boiler No. 9 1077 MMBtu/hr 25 02 BACT-PSO 

PPMVD@7% 

HIGHLANDS ENVIROFUELS 9/ 13/2017 Cogeneration Biomass Boiler 458 MMBtu/hr 25 02 BACT-PSD 

ST. JAMES METHANOL 

PLANT 6/30/2017 RV-13 - Reformer Vent (EQTOOOl) 3148 MM BTU/hr 0 BACT-PSD 

ST. JAMES METHANOL 

PLANT 6/30/2017 Bl-13 - Boiler 1 (EQT0003) 350 MM BTU/hr 0 BACT-PSD 

ST. JAMES METHANOL 

PLANT 6/30/2017 B2-13 - Boiler 2 (EQT0004) 350 MM BTU/hr 0 BACT-PSD 

SALEM HARBOR STATION Combustion Turbine with Duct PPMVD@15% 

REDEVELOPMENT 1/30/2014 Burner 2449 MMBTU/H 2 02 OTHER CASE-BY-CASE 

MEDICAL AREA TOTAL Combustion Turbine with Duct PPMVD@15% 

ENERGY PLANT 7/1/2016 Burner 203.4 MMBTU/H 2 02 OTHER CASE-BY-CASE 

Combustion Turbine with Duct PPMVD@l5% 

MIT CENTRAL UTILITY PLANT 6/21/2017 Burner 353 MMBtu/hr 2 02 OTHER CASE-BY-CASE 

INITIAL STACK TEST USING EPA METHOD 

MATIAWOMAN ENERGY 2 COMBINED-CYCLE COMBUSTION CTM-027 OR EQUIVALENT METHOD PPMVD@15% 

CENTER 11/13/2015 TURBINES 286MW APPROVED BY MDE-ARMA 5 02 OTHER CASE-BY-CASE 

INITIAL STACK TEST USING EPA METHOD 

2 COMBINED-CYCLE COMBUSTION CTM-027 OR EQUIVALENT METHOD PPMVD@l5% 

KEYS ENERGY CENTER 10/31/2014 TURBINES 235 MW APPROVED BY MDE-ARMA 5 02 OTHER CASE-BY-CASE 

Combined Cycle Combustion 

MIDDLESEX ENERGY Turbine firing Natural Gas with USE OF NATURAL GAS A CLEAN 

CENTER, LLC 7/19/2016 Duct Burner 4000 h/yr BURNING FUEL 27.4 LB/H OTHER CASE-BY-CASE 

Combined Cycle Combustion 

MIDDLESEX ENERGY Turbine firing Natural Gas without USE OF NATURAL GAS A CLEAN PPMVO@l5%0 

CENTER, LLC 7/19/2016 Duct Burner 8040 H/YR BURNING FUEL 52 BACT-PSD 

COMBINED CYCLE COMBUSTION 

MIDDLESEX ENERGY TURBINE FIRING ULTRA LOW USE OF ULSO OIL A CLEAN BURNING 

CENTER, LLC 7/19/2016 SULFUR DISTILLATE OIL 720 H/YR FUEL 25.9 LB/H OTHER CASE-BY-CASE 

SUN COMPANY, INC., FLUIDIZED CATALYTIC CRACKING LB/H COKE BURN-

TOLEDO REFINERY 2/23/2009 UNIT 84200 OFF 5 PPMV N/A 

DUKE ENERGY HANGING Turbines (4) (model GE 7FA) Duct 

ROCK ENERGY 12/18/2012 Burners Off 172 MW 28 LB/H N/A 

DUKE ENERGY HANGING Turbines (4) (model GE 7FA) Duct 

ROCK ENERGY 12/18/2012 Burners On 172 MW 31.7 LB/H N/A 

Condensate Steam Flash Drum 

(EUID 102, EUG 1, Ammonia Plant 

PRYOR PLANT CHEMICAL 2/23/2009 4) 80064 lb/h condensate 0.8 LB/H BACT-PSD 

CONDENSATE STEAM FLASH 

PRYOR PLANT CHEMICAL 2/23/2009 DRUM-AMMONIA PLT 4 80 T/H 0.8 LB/H BACT-PSD 

GAS FIRED TURBIN~ (6) (SIMPLE PPMVD@l5% 

DELTA POWER PLANT 1/3/2008 CYCLE) 11240 GAL/H 5 02 Other Case-by-Case 

GAS FIRED TURBINES (60 PPMVD@l5% 

DELTA POWER PLANT 1/3/2008 (COMBINED CYCLE) 11240 GAL/H 5 02 Other Case-by-Case 

EPI ENERGY UNIT &amp; FIBER 

CLARION BOARDS, INC 9/9/2009 DRYING SYSTEM 141 MMBTU/H 10 PPMVD Other Case-by-Case 



Table C-6. Search Results for Ammonia Control Devices Installed for a Broad Scope of Industrial Sources 

COMBUSTION TURBINE, DUAL 

YORK GENERATION FACILITY 3/1/2012 FUEL, TOl and T02 (2 Units) 634 MMBTU/H 5 PPM OTHER CASE-BY-CASE 

MOXIE LIBERTY LLC/ASYLUM Combined-cycle Turbines (2) -

POWER PL T 10/10/2012 Natural gas fired 3277 MMBTU/H 5 PPMVD OTHER CASE-BY-CASE 

JOHNSON MATTHEY 

INC/CATALYTIC SYSTEMS DIV 6/1/2012 AMMONIA SCRUBBER (DEVON Ill) 0 10 PPMVD OTHER CASE-BY-CASE 

ALTOONA GTL 
LLC/GILBERTON 1/16/2013 CONVECTION REFORMERS 0 SCR 5 PPMVD N/A 

SUNBURY GENERATION Combined Cycle Combustion 

LP/SUNBURY SES 4/ 1/2013 Turbine AND DUCT BURNER (3) 2538000 MMBTU/H 5 PPMVD OTHER CASE-BY-CASE 

HICKORY RUN ENERGY 

STATION 4/23/2013 COMBINED CYCLE UNITS #1 and #2 3.4 MMCF/HR 110.2 TPY OTHER CASE-BY-CASE 

BERKS HOLLOW ENERGY Turbine, Combined Cycle, #1 and 

ASSOC LLC/ONTELAUNEE 12/17/2013 #2 3046 MMBTU/H S PPMVD BACT-PSD 

FUTURE POWER PA/GOOD Turbine, COMBINED CYCLE UNIT 

SPRINGS NGCC FACILITY 3/4/2014 (Siemens SOOD) 2267 MMBTU/H 72.5 TPY BACT-PSD 

SHELL CHEM 
APPALACHIA/PETROCHEMIC PPMDV@3% 

ALS COMPLEX 6/18/2015 Ethane Cracking Furnace 620 MMBTU/HR 10 02 OTHER CASE-BY-CASE 

LACKAWANNA ENERGY PPMDV@ 15% 

CTR/JESSUP 12/23/2015 Auxilia ry Boiler 13.31 MMBtu/hr 5 02 BACT-PSD 

ENERGY ANSWERS ARECIBO 
PUERTO RICO RENEWABLE Two Identical Municipal Solid 

ENERGY PROJECT 4/10/2014 Waste Combustors Units 2106 tons per day 10 PPMVD@7%02 BACT-PSD 

RHODE ISLAND CENTRAL LANDFILL GAS-FIRED 

GENCO, LLC 5/12/2009 COMBUSTION TURBINE 6MW 20 PPMV BACT-PSD 

CAREFUL CONTROL OF AMMONIA 
INJECTION AND OPERATING 

PARAMETERS WILL BE MAINTAINED TO 
CONTROL AMMONIA SLIP IN THE HRSG 
EXHAUST STREAM TO LEVELS NOT 
EXCEEDING 10 PPMVD ON A 3-HOUR 

BOSQUE COUNTY POWER ROLLING BASIS AND 7 PPMVD ON AN 

PLANT 2/27/2009 ELECTRICAL GENERATION 170 MW ANNUAL AVERAGE. 7 PPMVD BACT-PSD 

COLETO CREEK UNIT 2 5/3/2010 Coal-fired Boiler Unit 2 6670 MMBTU/H 10 PPMVD BACT-PSD 

LUFKIN GENERATING PLANT 10/26/2009 Wood-fi red Boiler 693 MMBtu/H 15 PPMV BACT-PSD 

Audio, Visual and allfactory inspections 

MCKEE REFINERY for ammonia is included in the permit. 

HYDROGEN PRODUCTION Ammonia slippage from SCR is limited to 

UNIT 12/30/2010 Hydrogen Production Unit Furnace 355.65 MMBTU/H 10 ppmv at 3% oxygen. 10 PPMV OTHER CASE-BY-CASE 

TENASKA TRAILBLAZER 
ENERGY CENTER 12/30/2010 Coal-fired Boiler 8307 MMBTU/H 10 PPMVD BACT-PSD 

THOMAS C. FERGUSON 

POWER PLANT 9/1/2011 Natural gas-fired turbines 390 MW best management practices 7 PPMVD BACT-PSD 

FGE TEXAS POWER I AND 
FGE TEXAS POWER II 3/24/2014 Alstom Turbine 230.7 MW AVO, good combustion practices 7 PPMVD BACT-PSD 

Heaters have low NOx burners with 
Selective Catalytic Reduction (SCR). 

Ammonia slip is 10 ppmvd in the slip 

PROJECT JUMBO 12/1/2014 Heat Transfer Fluid (HTF) Heaters 141.82 MMBTU/H stream from SCR 10 PPMVD BACT-PSD 



PROJECT JUMBO 

OLEFINS PLANT 

OLEFINS PLANT 

GALENA PARK TERMINAL 

ETHYLENE PRODUCTION 

PLANT 

UTILITIES TURBINES 

UTILITIES TURBINES 

CELANESE CLEAR LAKE 

PLANT 

VALERO MCKEE REFINERY 

NORTH SPRINGFIELD 

SUSTAINABLE ENERGY 

PROJECT 

CHEYENNE PRAIRIE 

GENERATING STATION 

CHEYENNE PRAIRIE 

GENERATING STATION 

CHEYENNE PRAIRIE 

GENERATING STATION 

CHEYENNE PRAIRIE 

GENERATING STATION 
CHEYENNE PRAIRIE 

GENERATING STATION 

Table C-6. Search Results for Ammonia Control Devices Installed for a Broad Scope of Industrial Sources 

12/1/2014 Storage Tanks 

8/8/2014 Steam Boilers 

Cracking Furnaces and PDH 

8/8/ 2014 Reactors 

6/12/2013 Heaters 

3/27/2014 Cracking Furnaces 

Turbines for Steam and Electricity 

8/8/2014 Generation 

8/8/2014 Fugitives 

9/16/2013 Reformer 

12/20/2013 Boilers 

4/19/2013 Wood Fired Boiler 

8/ 28/2012 Simple Cycl e Turbine (EP03) 

8/28/2012 Combined Cycle Turbine (EPOl) 

8/28/2012 Combined Cycle Turbine (EP02) 

8/28/2012 Simple Cycle Trubine (EP04) 

8/28/2012 Simple Cycle Turbine (EP05) 

0 

0 

0 
129 MMBTU/H 

0 

35000 LB/H 

0 

0 

0 

464 MMBTU/H 

40MW 

40MW 

40MW 

40MW 

40MW 

Scrubber with 85% removal efficiency is 

used to control ammonia from the 

storage tank vents 

ammonia emissions from SCR are 

minimized by limiting NH3 slip to 15 

ppmvd (1-hr average) and 10 ppmvd 

(annual average) 

NH3 emissions are minimized by limiting 

NH3 slip to 15 popmvd (1-hr avg) and 10 

ppmvd (annual) 

ammonia slip will be less than 10 ppmv 

ammonia is emitted from the SCR 

Ammonia emissions are minimized with 

good management practices of the SCR 

so that ammonia slip to maximum 10 

ppmvd at 15% oxygen 

Audio, visual and olfactory inspection 

once per 8 hr shift 

Ammonia slip from SCR will be limited 

to 10 ppmv at 3weight percent oxygen, 

daily 

ammonia slip from SCR is limited to 10 

ppmv 

Using an ammonia CEM to monitor the 

level of ammonia slip and adjust as 

necessary to remain below the limit. 

D.02 HOURLY BACT-PSD 

15 PPMVD BACT-PSD 

15 PPMVD BACT-PSD 

10 PPMV OTHER CASE-BY-CASE 

10 PPMVD BACT-PSD 

10 PPMVD BACT-PSD 

0 BACT-PSD 

10 PPMV BACT-PSD 

10 PPMV BACT-PSD 

10 PPM@7% 02 OTHER CASE-BY-CASE 

PPMVAT 15% 

10 02 OTHER CASE-BY-CASE 

10 PPM AT 15% 02 OTHER CASE-BY-CASE 

PPMV AT 15% 

10 02 OTHER CASE-BY-CASE 

PPMV AT 15% 

10 02 OTHER CASE-BY-CASE 
PPMVAT15% 

10 02 OTHER CASE-BY-CASE 
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Via email: nmeii@utah.gov 

May 29, 2015 

Mr. Nando Meli 
Environmental Engineer 
Utah Department of Air Quality 
Division of Air Quality 
P.O. Box 144820 
Salt Lake City, Utah 84114-482 

HEXCEt 

RE: Supplemental Responses - BACT for Oxidation Ovens of Proposed New Carbon Fiberlines 15 and 16 
Modification of AO DAQE-AN113860023-15 to Add Carbon Fiber Lines 15 and 16 
UDAQ Project No. N113860024 
Hexcel Corporation 's West Valley City Plant 

Dear Mr. Meli: 

Per your email request on May 8, 2015 and subsequent discussions on May 12, 2015, Hexcel would like to submit this 
supplemental response providing justification for Best Available Control Technology (BACT) for the oxidation ovens. 
On January 20, 2015, Hexcel submitted a Notice of Intent (NOi) to the Utah Department of Air Quality (UDAQ) to 
construct anctoperate-two-new-carbon fiber lines (Fiber Lines #15 and #16). As a part of the NOi review process, on 
May 12, 2015, UDAQ requested that Hexcel provide justification why 9 ppm of the oxides ofnitrogen (NOx) emission 
level is not the BACT for the oxidation ovens. This letter provides supplemental information on the January 2015 
submitted BACT (i.e., Low NOx Burners [LNB]) determination for the oxidation ovens as well as justification for 
economical infeasibility for installing ultra-low NOx burners (ULNB), which may reduce NOx emissions to 9 ppm level. 

BACKGROUND 
The first step in carbon fiber manufacturing is stabilization with oxidation ovens fired by natural gas. Natural gas 
combustion emissions from the oxidation ovens are routed to separate stacks designed to capture and vent the 
combustion emissions while process emissions from the stabilization process itself are routed to Regenerative 
Thermal Oxidizer (RTO)/baghouse control system. In the January 2015 NOi, Hexcel proposed to install four ( 4) low 
temperature oxidation ovens per fiberline, each with two (2) heated zones per oven for a total of eight (8) zones at a 
rated capacity of 1.35 MM Btu/hr. In Table G-1 of the January 2015 NOi, Hexcel proposed the following BACT for the 
oxidation ovens. 

Table G-1 of January 2015 NOi Application: Summary of Selected BACT for Ox-Ovens 

Process Pollutants Proposed BACT 

Oxidizer Ovens (4 ovens for Fiberline 15, 4 ovens for Fiberline 16); 
Two Stacks Per Oven (Stack Ids 15-0lA - 15-048 for Line 15 and 16-0lA - 16-048 for Line 16) 

Combustion Emissions Only 

NOx, Low NOx Burners 

Eight (8) - 1.35 MMBtu/hr Oxidation VOC, PM 10, PM2.s,S02 Burnin2 of Natural Gas Onlv 
Ovens co Good Combustion Practices 

Burnin2 of Natural Gas Only 
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As shown above, Hexcel proposed to minimize NOx emissions by installing LNB and emissions from the oxidation 
ovens were calculated and approved by UDAQ using a LNB controlled emission factor of 50 lb NO./MMscfl. 
Implementation ofLNB technology has been shown to reduce NOx emissions by 50% compared with standard 
burners2• 

UDAQ has already reviewed and approved all the emission calculations, air quality impact analyses, and offset 
requirements.3 NO. emissions from the oxidation ovens were calculated using a LNB controlled emission factor (as 
previously stated). Air quality impacts and offset requirements have been determined using LNB. 

Page G-6 of the January 2015 NOi application provided justification for the BACT: 

"Since there is no precedent established for incorporating further add-on controls on these combustion units and 
proposed emissions and heat ratings are very low, a full five step - top down BACT evaluation is not conducted for the 
combustion ovens. Firing of natural gas only and installation of low NOx burners in the ovens is determined to be BACT 
for the oxidizer ovens." 

Page G-5 of the January 2015 NOI application also listed following justification. However, this variation of LNB, which 
is commonly known as ULNB, was not selected as a BACT for the oxidation ovens. 

"A LNB provides a stable flame that has several different zones. There are many variations on the LNB theme of reducing 
NOx that can produce more than 80% Destruction Removal Efficiency (DRE). Emission rates of NOx have been shown to 
be met as low as 9 ppmv. This can be one of the least expensive pollution prevention technologies that results in a high 
DRE.4" 

Above justification may have caused some confusion whether the selected LNB can meet the 9 ppm level or not. As a 
part of the NOI review process, on May 12, 2015, UDAQ requested Hexcel to provide justification why 9 ppm ofNOx 
emission level is not the BACT for the oxidation ovens. This letter provides supplemental information on selected 
BACT (i.e., LNB) for the oxidation ovens as well as justification for economical infeasibility for installing ULNB, which 
may reduce NO. emissions to 9 ppm level. 

An ULNB incorporates an LNB with an additional system such as flue gas recirculation to further reduce NOx. ULNBs 
provide a stable flame that has several different zones. Remainder of this Jetter discusses why ULNB is not a feasible 
option for the oxidation ovens. 

BACT FOR THE OXIDATION OVENS 

In order to evaluate whether it is feasible to install ULNB to achieve a 9 ppm emission level, Hexcel performed a 
detailed economic feasibility analysis. This analysis was performed using the United States Environmental Protection 
Agency (U.S. EPA) memorandum dated December 1, 1987 for a "top-down" BACT analysis.5 Attachment A provides a 
detailed analysis of the feasibility of installing ULNB on the oxidation ovens of the proposed carbon fiberlines 15 and 
16. A summary of the analysis is provided below in Table 1. 

1 U.S. EPAAP-42 Tables 1.4-1 and 1.4-2. 
2 AP-42 Table 1.4-1- Emission Factors for Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. Comparison of 

uncontrolled emissions from a small boiler (100 lb/106 scf) to controlled Low-NOx burner emissions from a small boiler (SO lb/106 scf). (1-50/100 

=50%) 
3 May 2015 - draft Source Plant Review for the proposed fiberlines. 
4 OAQPS, Technical Bulletin, Nitrogen Oxides (NOx) Why and How are They Controlled, EPA/456/F-99-006R 
(http://www.epa.gov/ttn/catc/dirl/fnoxdoc.pdf); November 1999 

5 U.S. EPA, Office of Air and Radiation. Memorandum from J.C. Potter to the Regional Administrators. Washington, D.C. December l , 1987. 
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Table 1. ULNB Cost Analysis Summary for NOx Control for All Oxidation Ovens of Fiberlines 15 and 16 

Capital Cost 
Total Capital Investment $1,407,000 

Annual Cost 

Total Direct Annual Cost $46,710 
Total Indirect Annual Cost $214,309 

Total Cost ULNB 

Total Annual Cost $261,019 
Total Tons Pollutants Removed 5.45 

Total Cost/Ton Pollutants Removed $47,890 

Based on the economic impacts, the cost effectiveness ofULNB is estimated to be approximately $47,890 per ton of 
NOx removed. The costs associated with ULNB are excessive, and will result in an undue economic burden to Hexcel. 
Therefore, ULNB is not considered as the top BACT option for the oxidation ovens for the proposed carbon fiberlines 
15 and 16. Therefore, LNB remains as the selected BACT for the oxidation ovens and there are no changes to 
the January 2015 submitted BACT determination for the oxidation ovens. 

Please note that 2.73 tons ofNOx removed per line (or 5.45 tons total for both lines) is based on the final approved 
NOx emission rates for the oxidation ovens. The NOi contained a total of 2 tons of NOx from the oxidation ovens per 
fiber line controlled by LNB, which was calculated using estimated natural gas throughput of 80.15 MMscf for the 
oxidation ovens for each fiberline and an emission factor of 50 lb NOx/MMscf for small ( < 100 MMBtu) boilers with 
LNB. This emission factor was based on U.S. EPA AP-42 Table 1.4-1. Uncontrolled NOx emissions of 4.01 tpy for the 
oxidation ovens at e ach line can be calculated using an emission factor of 100 lb NOx/MMscf (US EPA AP-42 Table 1.4-
1. Similarly, ULNB controlled emission rates of 1.28 tpy can be calculated using 32 lb NOx/MMscf emission factor or a 
total of 2. 73 tons NOx removed by ULNB per line ( 4.01 - (32*80.15)/2000) = 2. 73 tons per line or 5.45 tons for both 
lines).6 

Please note that Hexcel provided a similar methodology for economic infeasibility of installing LNB or ULNB on all the 
existing older carbon fiberlines as a part of PM2.s State Implementation Plan (SIP) development NOx combustion 
emissions from the oxidation ovens of the newer carbon fiberlines 13 and 14 and proposed carbon fiberlines 15 and 
16 are controlled by LNB not ULNB. ULNB has been determined to be an economically infeasible control options for 
all the fiberlines. Approval order for recently constructed carbon fiberlines 13 and 14 also provided similar 
justification and used LNB controlled emission rates for the oxidation ovens. As well as to best of our knowledge, 
there is no vendor who would provide us guarantee at 9 ppm emission level from the oxidation ovens. 

The January 2015 air quality impact analysis of NOx for the carbon fiberlines 15 and 16 is based on LNB controlled 
oxidation ovens at 50 lb ofNOx/MMscf emission factor, which is not at a 9 ppm emission level or with ULNB control. 
In order to demonstrate compliance with the applicable 1-hour N02 National Ambient Air Quality Standards (NAAQS), 
Hexcel will spend more than $1 MM to increase the heights of various carbon fiberline legacy stacks based on the 50 lb 
NO./MMscf emission factor. If these ovens were to provide 9 ppm emission level, Hexcel would have used 32 lb of 
NOx/MMscf emission factor and thus would have avoided this additional expenditure ofraising stack heights. 
Additionally, ifHexcel were to have used a ULNB controlled emission rate in the NOi application, it would have 
reduced the offset obligations, and corresponding expense, for the proposed project 

6 Hexcel's SIP Responses to UDAQ on August 7, 2013. 
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CONCLUSIONS 

1. Approved NOx emission rates for the oxidation ovens of the proposed carbon fiber lines 15 and 16 are based 
on an emission factor of 50 lb of NOx/MMscf, which is a controlled emission factor with LNB not ULNB. 

2. The January 2015 submitted and approved NOx emission calculations, air quality modeling analysis for 1-
hour NAAQS compliance, and offset requirements are all based on LNB controlled emission rates not ULNB or 
9 ppm level emission rate. 

3. As discussed in this supplemental response letter, ULNB is an economically infeasible control option for the 
oxidation ovens and this determination is also consistent with all the previous SIP submittals and approvals 
by UDAQ. To best of our knowledge, there is no control technology vendor who could provide us a guarantee 
of 9 ppm emission level from the oxidation ovens. 

4. As discussed in the NOi and supplemental responses, LNB continues to represent the BACT for oxidation 
ovens. 

5. Therefore, there are no changes to the January 2015 BACT determination for the oxidation ovens. Previously 
submitted BACT determination for the oxidation ovens is still representative of the top BACT option for the 
oxidation ovens. 

If you have any questions or comments about the information presented in this letter, please do not hesitate to call me 
at (801) 508-8583 or Vineet Masuraha of Trinity Consultants at (949) 567-9880. 

Sincerely, 

?r U-L-
Bryan Wheeler 
Environmental Engineer 
Hexcel Corporation 

Cc: Vineet Masuraha, Trinity Consultants, Inc. 
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Hexed Corporation 

Table A: Ultra Low NOx Burner Annualized Cost Estimate for NOx Control 

Table A. I. 201S Vendor Esti mated Ult ra Low NO i: Burner Costs Table A.2. Hcxccl Burner Counl 

Basic Equipment Cost• 
Total Installed 

Cost• 
S/MMBtu 

Caoacltv 

Equipment > 
Equ lpmemt > 

Eq uipment 0.75 
2.7 MMBTU 

Hcxccl Linc No. <-750,000 MMBtu/hr a nd 
and <-JJ 

BTU/hr <•2.7 
MMBtu/hr 

MMBtu/br 
750000 BTU/Ju- $18375 S52 500 S70 000 15 0 8 0 
2.7 MMBtu/hr S26 2.50 $78,750 $29, 167 16 0 8 0 
13 MMBtu/hr S73 500 $2 10,000 $16,154 ~· .. n adjusted ror 2015 using CPI or 1.0: 

http://www .bls.gov/data/innation_cakulator.bm 

Table A.3. Annualized Ultn Low·N<% Burner Cost Per Proposed New Carbon Flbcrilni 

Hexed Linc No. 
Para meter F.nua tlo nb Total Value 15 16 

l!u:<ltl&lll 
Purchased equ ipment costs 

Total Purchased Equipment Cost (Burners: PEC' $420,000 $210,000 $210,000 

Installation Costs 
Total DiTCCt Installation Cost DIC" S840,000 $420,000 $420,000 

Total Direct Costs (TDC) PEC+ DIC 5 1,260,000 $630,000 $630,000 

llndlr-• lnstallalJon r'nc t • 

Engineering O. IOPEC $42,000 $2 1,000 $2 1,000 
Construction & field c,cpenscs 0.10 PEC $42,000 $2 1,000 $2 1,000 

Contractor fees O.IO PEC $42,000 $2 1,000 $2 1,000 

Stan-up 0.01 PEC $4,200 S2, IOO $2,100 

Performance test 0.01 PEC $4,200 $2, 100 Sl, 100 
Contingencies 0.03 PEC $12,600 $6,300 $6,300 

Total Indirect Costs. IC 0.35 PEC $147,000 $13,500 $73,500 

TOTAL CAPITAL INVESTMENT (20 15$) (DC + IC) Sl ,407,000 $703,500 $703,500 

An nual Cost Summan 
Total Oirec:t An nu a l CoS1 

Operation/Maintenance Cost" DAC $46,710 $23,355 $23,355 

Indirect Annu a l C osts 

Labor Ratio " 0.1163 0.1163 

Ovcmead 
60% or sum oropcra1in1 and 

maintc:nancelabo Sl,259 S l ,629 Sl ,629 

Administrative charges 2%of TCI 528, 140 $14,070 $ 14,070 

Propcny tax 1%of TCI $ 14,070 S1,035 S7,035 

Insurance 1%of'TCI $14,070 $1,035 $1,035 

Capita l r'CCO\'CT)' factor 15Yean..7'% In~ 0.11 0. 11 

Capital Recovery r CRF'TCI $154,770 $77,385 $17,385 

Total lndlred An nua l Costs Total $214,309 $ 107, 154 $107, 154 

TOT AL ANNUAL COST $261 019 S130.S09 Sl30.S09 

Pollutant Removed 5.45 2.73 l .73 
Cost oc r ton of NO... R emoved 547 890 547 890 547 890 

Notes: 

~ Unless otherwise no1ed. equations are taken from U.S. Environmental Protection Agency, EPA Air Pollution Control Cost manual. Sixth Edition. EPA/452/B-02-001. January 2002. 
• Email correSp:)Odcncc between Chris Paul (Western Combustion Engineering) and John Falcctti (Trinity) on November 28, 20 11 . 
• EPA Technical Bulletin, Nitrogen 0:ii;ides (NOx) Why and How They Are Controlled, EPA/456/F-99-006R (http://cpa.gov/ttn/catc/dirl/fno:ii;doc .pdf), November 1999. Operational costs obtained from Table 14 -Costs of NQ;,i; Controls. multiplied by a 
ratio of2011 capital costs to 1993 capital costs, lo estimate 20 11 operational costs. 

Maximum estimated 1993 Capital Cost (S/MMBtu) SS,300 
Maximum estimated 1993 Operational Cost (S/MMBtu) SJ,500 

Estimated 2015 Opcrationa1 Cost (S/M.MBtu) $2,9 19.37 =- S 16, 154/$8,300 • S 1.500 (m id-range (for 13 MMD tu/hr burner) estimated 2015 SIMMBtu was used for the calculation). 
c Ratio of operation and Maintenance labor costs to total operation and maintenance costs from a similar control device listed in OAQPS manu. 

rOflicc of Air Quality Plannin g and Standards(OAQPS), EPA Air Pollution Control Cost Manual. Sixth Edition. Sec 6. Chpt 2, Table 2.9. EPA 452-8-02-00 1 (http://www .epa.govhtn/catc/pn>duc:t.s.html#cccinfo). Muss.,tti and Hemmer, July 2002. 

Trinity Consultants 



Attachment E 

April 30, 2014 Letter to UDAQ RE: PM2.5 

SIP RACT-Responses to Request for 

Additional Information 

Revision 2- May, 2018 



April 30, 2014 

Ms. Camron Harry 

Utah Department of Air Quality 
Division of Air Quality 
P.O. Box 144820 
Salt Lake City, Utah 84114-482 

RE: PMz.s SIP RACT- Responses to Request/or Additional Information 
Hexce/ Corporation's West Valley City Plant 

HEXCB:~ • • 

This letter is to serve as the Hexcel facility's response to the Utah Department of Air Quality's (UDAQ's) 
letter regarding "PM2.s State Implementation Plan (SIP) Process - Next Steps" dated March 13, 2014. 

As mentioned in UDAQ's letter, a D.C. Circuit Court of Appeals ruling found that the Environmental 
Protection Agency (EPA) erred in requiring states to develop their SIPs based on Subpart I, Part D, Title I 
of the Clean Air Act (CAA). Rather the SIP is required to be implemented in accordance with Subpart 4 of 
CAA which pertains specifically to PM2.s, In subsequent rule making EPA required states, such as Utah, to 
incorporate elements of its PM2.s SIP into Subpart 4 as moderate-area attainment status. Elements of 
Subpart 4 of the PM2.s SIP are necessary to be demonstrated by UDAQ no later than December 31, 2014. 

Accordingly, UDAQ is requesting additional information from sources to implement the SIP for adopting 
and implementing Reasonable Achievable Control Measures (RACM/RACT). The two Reasonably 
Available Control Technology (RACT) related issues UDAQ has requested include: 1) start-up/shutdown 
emission controls; and 2) the expeditious implementation of RACT. To address these comments, UDAQ is 
requesting a response by May 151, 2014. The enclosed letter contains Hexcel's response to UDAQ's request. 

Background 

On December 4, 2013, the Utah Air Quality Board adopted Sections 11, 12, and 13 of the Salt Lake PM 2.5 

SIP into the Utah Administrative Code. In Section 12 ofUDAQ's PM2.s SIP, the Hexcel facility located at 
6800 West 5400 South, West Valley City, Salt Lake County, Utah is a listed source, with RACT /Best 
Available Control Technology (BACT) listed conditions. Specifically, UDAQ's PM2.s SIP states the following 
for Hexcel in Part H.12 for the Salt Lake non-atta inment area. 

Hexcel Corporation: Salt Lake Operations 

i. The following limits shall not be exceeded for Fiber Lines 2-8, 10-16, the Pilot Plant, and 
Matrix Operations: 

A. 4.42 MMscf of natural gas consumed per day. 

B. 0.061 MM pounds of carbon fiber produced per day. 

C. Compliance with each limit shall be determined by the following methods: 
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I. Natural gas consumption shall be determined by examination of natural gas billing 
records for the plant 

11. Fiber production shall be determined by examination of plant production records. 

Ill. Records of consumption and production shall be kept on a daily basis for all periods 
when the plant is in operation. 

As detailed in the following paragraphs, Hexcel performed the following analysis for its RACT submittal. 

Hexcel's RACT Submittal 

Hexcel submitted a RACT PM2.s Analysis to UDAQ on January 12, 2012, and an addendum on August 7, 
2013. In this analysis, all potential control technologies where evaluated for technical feasibility and cost 
effectiveness for each emission unit In addition to direct PM2.s. the following potential precursors were 
addressed in the RACT PM2.s Analysis submitted to UDAQ: 

> Sulfur Dioxide (S02); 
> Oxides of Nitrogen (NOx); 
> Volatile Organic Compounds (VOCs); 
> Carbon Monoxide (CO); 
> Ammonia (NH3); and 
> Particulate Matter with diameter less than 10 microns (PM10). 

The following methods were utilized to identify potential control technologies for these pollutants: 

__2__Resear_ching_the RACT /BACT /Lowest Achievable Emission Rate (LAER) Clearinghouse 
(RBLC) databaset, 

> Reviewing RACT and BACT implemented by other regulatory agencies and located in PM2.s non-
attainment areas, 

> Applying previous engineering experience, 
> Reviewing and discussions with air pollution control equipment vendors, and/or 
> Reviewing available literature. 

This RACT analysis demonstrated that no additional controls beyond existing controls were technically 
and economically feasible for the emission sources as part of the PM2.s SIP. This RACT analysis identified 
controls for the Hexcel West Valley City facility. 

UDAQ's PM2.5 SIP Requests 

UDAQ's March 13, 2014 letter specifically requires the following requests be addressed to meet Subpart 4 
of Title I Part D of the CAA. 

1. A recommendation for startup/shutdown controls for RACT-listed equipment at your facility. 
The limits can be process-based or numeric-based. As part of your response, provide 
documentation that the recommended control is the best available control of start
up/shutdown emissions from each applicable point source. 

2. Identification of the earliest date that the RACT controls required by the SIP can be 
implemented. Supporting information that addresses all stages of construction, including 

1 U.S. EPA Technology Transfer Network Clean Air Technology Center - RACT/BACT/LAER Clearinghouse, 
http://dpub.epa.gov/rblc/index.cfm?action=Search.BasicSearch&lang=en 
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planning, acquisition, installation and implementation must support the identified RACT 
implementation date. 

The following sections provides Hexcel's response to UDAQ's requests. 

Startup/Shutdown Emissions Controls for RACT Listed Equipment 

Plant operations are divided into two manufacturing processes: carbon fiber and composites (pre-preg) 
manufacturing operations. The RACT analysis listed all the equipment associated with these operations. 
As a part of this request, an evaluation of the start-up/shutdown emission controls has been provided for 
Hexcel's processes including Fiber Lines 2, 3, 4, 5-7, 8, 10, 11. 12. 13, and 14 and pre-preg operations 
which manufacture solvated resins and perform solvated resin impregnation. Hexcel's response has been 
developed to answer each of the questions in UDAQ's March 13, 2014 letter and follow the guidance 
provided by Ms. Camron Harry in our conference call on April 2, 2014. 

The following analysis provides a description of the available controls, best operational practices, and 
Hexcel's procedures including those above and beyond the Approval Order (AO) requirements to 
eliminate or prevent emissions during startup/shutdown. The startup/shutdown emissions from 
miscellaneous sources such as, boilers, matrix incinerators, HVAC systems, and emergency generators are 
not included in this response as they are Jess than 5 tons per year annually and are not applicable. 

To characterize startup for the carbon fiber lines, it is Hexcel's standard operating procedure to not start 
processing product until desired operating conditions have been achieved. Therefore, for the fiber line 
operations, the startup sequence begins prior to the input or while passing of polyacrylonitrile (PAN) 
through the first oxidation oven. For the pre-preg operations the procedure is the desired operating 
condition is achieved prior to passing prep-preg through the system. Similarly, shutdown of the system is 
conducted at a time which no product is running through the fiber lines or pre-preg processes. Therefore, 
during start-up and shutdown of the carbon fiber lines, small amounts of process related emissions are 
expected but are accounted for as "normal process emissionsH not startup emissions. All of these 
emissions have already been accounted as part of Hexcel's normal emissions and are permitted as a part of 
facility-wide process or natural gas emission/consumption limits. Hexcel currently accounts for emissions 
during startup/shutdown of equipment and accounts for them on the monthly Approval Order emission 
estimates as well as reports them to UDAQ when it submits the required formal emissions inventory. The 
following table summarizes emissions during start-up/shutdown from each of the processes. 

Table 1 - Start-up/Shutdown (S/S) Emissions 

Process2 Combustion S/S RACT Control Startup/Shutdown Excess 
or Process Emissions Procedure Emissions 
Emissions 

Oxidation Ovens Combustion Natural NG Bring ovens to temperature No Except 

5-7, 8, 10, 11, and Gas Combustion prior to introducing PAN or Malfunction 

12 Emissions and Good while PAN is being 
Operating introduced to Oxidation oven 
Practices 1 /discontinue PAN 

throughput prior to reducing 
temperature 

Process None 

2 Fiber Lines 2, 3 and 4 arc electric; therefore, not included. 
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Processi Combustion S/S RACT Control Startup/Shutdown Excess 
or Process Emissions Procedure Emissions 

Emissions 

Oxidation Ovens Combustion Natural LowNOx Bring ovens to temperature No Except 
13and14 Gas Burners prior to introducing PAN or Malfunction 

Emissions while PAN is being 
introduced to Oxidation oven 

1/dlscontinue PAN 
throughput prior to reducing 

temperature 

Process None 

Low-Temperature Combustion Natural Fume Bring Fume Incinerators to No Except 
Furnaces 5-7. 8, Gas Incinerator temperature specification Malfunction 
10, 11, and 12 Emissions prior to fiber passing through 

them 

Process None 

Low-Temperature Combustion Natural RTO Bring RTO to temperature No Except 
Furnaces Gas specification prior to fiber Malfunction 
13 and 14 Emissions passing through furnace 

Process None 

High- Combustion Natural Burner Boxes Ignite Burner Boxes prior to No Except 
-'l'emperature - - Gas fiber passing through furnace Malfunction 
Furnaces 5-7, 8, Emissions 
10, 11, and 12 

Process None 
High-Temperature Combustion Natural RTO Bring RTO to temperature No Except Furnaces 

13and14 Gas specification prior to fiber Malfunction 
Emissions passing through furnace 

Process None 

Fiber Lines 13 and Combustion Natural RTO Bring RTO to temperature No Except 
14 Gas specification prior to fiber Malfunction 

passing through furnace 

Surface Treatment Process Ammonia, Good Emissions are captured in No Except 
Equipment Water Operating hood upon fiber passing Malfunction 

Vapor Practices through surface treatment 

Sizing Application Process Xylene, Good Emissions are captured in No Except 

&Drying Water Operating hood upon fiber passing Malfunction 

Equipment for Vapor Practices through surface treatment. 

Two(2) Unes 

Pre-preg Combustion Natural Thermal Thermal oxidizer tower No Except 
Gas Oxidizers must be brought to Malfunction 

temperature prior to 
operation of the pre-preg 

process 
Process None 
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A d~tailed description startup procedures and controls for each Fiber Line process is in the following 
section. 

Fiber Lines Startup Procedures and Controls 

Fiber Lines Oxidation Ovens 

The fiber line process is a continuous process, which polyacrylonitrile (PAN) fibers are converted into 
carbon fiber. The initial step of the fiber line process is stabilization (i.e., oxidation) in which PAN is pulled 
off spools and fed into a series of moderate temperature (225°C - 300°C) ovens. The four oxidation ovens 
on Fiber Lines 5-7, 8, 10, -14 are gas fired and equipped with low NOx burners, whereas Fiber Lines 2, 3, 
and 4 are electric. Fiber Lines 13 and 14 are gas fired and will be also equipped with low NOx burners. 

During startup, the ovens are brought to temperature prior to initiating PAN to pass through the process. 
It is critical for optimal processing of PAN for all systems to be at normal operating conditions to result in 
a desired fiber product. To compress the time of startup, Hexcel brings the four oxidation ovens to 
temperature in sequence within 2 hours while introducing PAN to oxidation oven 1. The NOx generated 
during start-up of the gas fired ovens will be minimal as most of the NOx in th is process is thermally 
generated. During start-up of a cold oven, NOx emissions tend to be lower because of lower oven 
temperatures and excess ambient air.3 CO emissions are also not typically higher than normal operations 
upon startup because the residence time in Hexcel's ovens are adequate to keep it to a minimum. Hexcel's 
procedure during startup of gas fired Oxidation Ovens to prevent excess emissions is as follows: 

> Bring four Oxidation Ovens to temperature in sequence. Each oven is brought to temperature 
specification prior to PAN being passed through it or while PAN is being introduced to oxidation 
oven 1. 

Therefore emissions are anticipated to be similar or less than normal operations or emissions . Emissions 
are accounted for with the natural gas startup. 

Low Temperature Carbonization Furnace 

The second step of the carbon fiber process is carbonization. This step is broken into two phases. The 
first phase, tar removal, occurs within a furnace through which the fiber continuously passes. commonly 
called the low temperature furnace. The tar removal step takes place in an electrically heated furnace at 
temperatures ranging from 300°C - 800°C. The tar removal phase not only removes unwanted elements 
from the molecular structure, but also plays a key role in further aligning the polymer chain. Process 
emissions generated from the tar removal phase are primarily HCN, other VOCs and particulates. The 
emissions from the low temperature carbonization furnaces are controlled by a dedicated fume 
incinerator for Fiber Lines 2, 3, 4, 5-7, 8, 10, 11 and 12. Fiber Lines 13 and 14 are controlled by a 
Regenerative Thermal Oxidizer (RTO) and baghouse. The following is a description of the low 
temperature carbonization furnace startup procedures specific to the fiber lines at the Hexcel facility. 

Fiber Lines 2, 3, 4, and 5 
Fume incinerators are used for the abatement of emissions from the low temperature ovens on Fiber Lines 
2, 3, 4, and 5. During startup of the fiber lines, Hexcel maintains an internal procedure to bring the fume 
incinerator online and brought to temperature prior to fiber passing through the low temperature ovens. 
The fume incinerators are maintained above the following temperature prior to starting the fiber line 
process: 

> A minimum temperature of 1,400 °F; 

3 Controlling Emissions During Cold Furnace Start-up, February 2007, Chemical Engineering Progress (CEP), 
Copy Right of American Institute of chemical Engineers (AIChE). Reprinted by John Zink Company, 
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Fiber Lines 6, 7, 8, 10, 11, and 12 
Fume incinerators are used for the abatement of emissions from the low temperature ovens on Fiber Lines 
6, 7, 8, 10, 11 and 12. Hexcel's internal procedure is to bring the fume incinerator online and brought to 
temperature prior to fiber passing through the low temperature furnance. The following parameters for 
the incinerator are maintained within the indicated ranges prior to starting the fiber line process: 

> Meet permitted temperature limits of 1,400 °F minimum and 1,700 °F maximum; 
> Percent excess 0 2 is 6% minimum. 

The fume incinerators on Fiber Lines 2, 3, 4 and 5 maintain a residence time of 0.5 seconds and the fume 
incinerators on Fiber Lines 6, 7, 8, 10, 11 and 12 are operated with a minimum residence time of 1.0 
second at the maximum temperature and flow rate as addressed in Hexcel's Approval Order (AO). Since 
the residence time is a design basis of the fume incinerators and is a calculated value, it is not verified 
upon each startup. 

Fiber Lines 13 and 14 
Fiber lines 13 and 14 are currently under construction. These fiber lines will be controlled by an RTO 
followed by a baghouse. Upon installation, the RTO and baghouse dedicated to these lines for the control 
of emissions from oxidation ovens and low temperature and high temperature furnaces will be 
operational prior to fiber passing through the ovens. The RTO will utilize natural gas for start-up until 
there is sufficient solvents for combustion, at which time it switches over to solvents. Specifically, the 
following parameters will be verified on the RTO and baghouse prior to starting the fiber line processes: 

> RTO: Read excess 02 between O and 10%. 
> Baghouse: 0.5 inches of water pressure drop.4 

In summary, Hexcel's internal procedures require the fume incinerators be brought on-line and at 
permitted temperature prior to initiating operation of Fiber Lines 2, 3 ,4 ,5 - 7, 8, 10, 11, and 12. Similarly 
with Fiber lines 13 and 14 the associated RTO and baghouse will made operational with use of natural gas 
to bring it to temperature prior to initiating the fiber line process. Therefore, there will be no excess 
emissions during startup because emissions from natural gas combustion will not be any greater than 
normal operations or emissions already permitted by UDAQ. 

H;gh Temperature Carbonjzatjon Furnaces 

The second phase of the carbonization process is a high temperature furnace which fiber is passed 
through a furnace at 1,200°C to l,450°C. The high temperature phase is necessary to promote crystalline 
structure growth of molecules and to remove the non-carbon components from the polymer rings. This 
phase of carbonization evolves primarily HCN, other VOC emissions and particulates. A burner box is 
dedicated to each high temperature furnace on Fiber Lines 2, 3, 4, 5-7, 8, and 10 -14. Emissions will be 
routed to a dedicated RTO and baghouse for Fiber Lines 13 and 14. Hexcel maintains the following 
procedures for startup of the High Temperature Carbonization Furnace on Fiber Lines 2, 3, 4, 5-7, 8, and 
10 - 14: 

> Ignite the burner box dedicated to the fiber line prior to passing fiber through the high 
temperature furnace. 

Additionally, for Fiber Lines 13 and 14 which are controlled by an RTO and baghouse Hexcel maintains a 
procedure for startup as follows: 

4 Note; A baghouse pressure drop of 0.5 inches of water can be maintained. However, when bags are replaced 
in the baghouse, a cake needs to form on the bags prior to achieving the 0.5 inches of pressure drop. 
Consequently, the 0.5 inches of water will not be achieved upon the initial startup with new bags. 
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> Start operations of the RTO with natural gas prior to passing fiber through the oxidation ovens, 
and low and high temperature furnaces on Fiber Lines 13 and 14. 

As a result of Hexcel's procedures to ignite the burner boxes and start the RTO and baghouse prior to fiber 
being passed through high temperature carbonization furnaces, there will be no excess emissions because 
emissions from natural gas during start-up of the fiber lines will be similar or less than normal operations 
or emissions already permitted by UDAQ. 

Surf ace Treatment Equipment and Ammonium Bicarbonate I RO Water Mix Rooms 

Good operating practices are employed by Hexcel for the startup of Surface Treatment Equipment and 
Ammonium Bicarbonate/RO Water mix rooms for both startup and normal operations. There are no 
control equipment for these operations. It does not have any add-on controls. Based on good operating 
procedures, there is not anticipated to be any excess emissions during to startup of these processes 
compared to normal operations. 

Fiber Lines Shutdown Procedures 

For shut down, Hexcel follows an internal procedure to discontinue passing fiber through the process 
prior to control devices being shut down. The shutdown procedures for the previously discussed 
processes in the fiber lines include shutting off or cooling down process equipment prior to pollution 
control equipment. Specifically the following is conducted: 

> PAN fiber throughput will discontinue. 
> Oxidation ovens will be shut down. Natural gas will discontinue being fed to oxidation ovens in 

Fiber Lines 5-7, 8, and 10 · 14 and electric will be shut off to oxidation ovens in Fiber Lines 2, 3, 
and 4. 

> Low temperature furnaces will discontinue fiber passing through them prior to the fume 
incinerator being cooled down for Fiber Lines 2, 3, 4, 5-7, 8, and 10 - 14. 

> High temperature furnaces will discontinue fiber passing through them prior to the flame being 
distinguished in the burner box on fiber lines 2, 3, 4, 5-7. 8, and 10 - 14. 

> Good operating practices are employed by Hexcel for the shutdown from Surface Treatment 
Equipment and Ammonium Bicarbonate/RO Water mix rooms. Consequently. excess emissions 
are not anticipated from shutdown operations compared to normal operations. 

> The Fiber Lines 13 and 14 will discontinue fiber passing through them at the same time the RTO 
will be shut off. The baghouse will be turned off after discontinuing fi ber passing through process. 

Since pollution control equipment will shut down after or at the same time as fiber line processes, Hexcel 
anticipates no excess emissions because there is no difference in emissions during shutdown as with 
normal operations. 

Pre-Preg Process Startup Procedure and Controls 

The Hexcel facility has three solvent coating towers equipped with thermal oxidizers and resin mixing 
equipment in Building #2478. The products manufactured with the towers are woven fabrics (fiberglass, 
carbon, Kevlar, quarr~. etc.) that have been coated and impregnated with a variety of engineered 
thermosetting resins (epoxies, polyesters, polyimides, etc.). Once fabrics have been impregnated with 
resin they are referred to as pre-pregs. The solvent coating operation consists of two distinct phases, the 
manufacture of solvated formulary resins and application of the manufactured resins to the woven fabrics. 
Solvated resin manufacture consists of combining formulary resins with solvents in portable mix 
operations. The mixers are ventilated to the tower. The solvated resin impregnation is accomplished by 
pumping the mixed resin into a dip tank located at the bottom of each solvent coater tower. The woven 
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fabric is introduced and immersed in the dip tank. Once through the dip tank the resin impregnated fabric 
is passed through a vertically heated oven (referred to as the tower) that evaporates the solvent from the 
resin. The solvent handling and drying assembly are enclosed and under negative pressure. This ensures 
capture of all evaporated solvent in the tower where they are directed to a thermal oxidizer. 

Upon startup, the thermal oxidizer is fueled by natural gas to bring the drying oven to temperature. Once 
in operation the thermal oxidizer is fueled by both natural gas and solvent fumes. Since the thermal 
oxidizing towers are an integral part of the process for solvated resin impregnation, it must be brought to 
temperature prior to operation. The thermal oxidizer incinerators are to be maintained above the 
following specifications prior to starting the solvent coating process: 

> A minimum temperature of 1,450 °F. 

Since the tower must be brought to temperature prior to operation of the pre-preg process, there is no 
difference emissions during the startup of the pre-preg process from normal operations. 

Maintenance 

To ensure that Hexcel's process operations and control devices are maintained to minimize emissions 
during start-up/shut down Hexcel implements rigorous maintenance practices, follows regulatory 
standards, and adheres to ISO 14001 procedures. A description of these maintenance practices are 
described in the following sections. 

Hexcel maintains the following daily inspections to ensure abatement equipment is operating properly. 
These practices are above and beyond established regulatory requirements. 

> Visual confirmation of a flame in fume incinerators. 
> Visual confirmation of a flame in burner boxes. 
> Temperature readings are observed and recorded. 
> 02 levels are monitored and recorded. 

Signs and labels of operating parameters are included on all the abatement equipment readouts. 
Additionally, an environmental compliance tag is attached to abatement equipment notifying observers if 
anything is out of specification. In the event of parameters being observed out of range, the 
Environmental Engineer and Maintenance Department are to be notified immediately. 

As required by Hexcel's AO, the following maintenance is conducted on instruments of the fume 
incinerators and RTO. 

Fume Incinerators 

Hexcel performs the following calibrations associated with the fume incinerators: 

Every 180 days: 

> Thermocouples calibrated in accordance with 40 CR 60, Appendix A, Method 2, paragraph 6.3 and 
10.31 or use a K type thermocouple; 5and 

s Condition 11.B.1.g of AO - DAQE-AN111860021-13 
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> 02 Monitors calibrated In accordance with manufacture's standard.6 

RTO 

Upon startup of Fiber Lines 13 and 14, Hexcel will calibrate the following instruments associated with the 
RTOs: 

> Every 180 days Oz Monitors will be calibrated in accordance with manufacture's standard.7 
> At least annually, baghouse pressure drop monitoring devices will be calibrated according to 

manufacturer's standards.a 

Oxidation Ovens 

Hexcel maintains the burners on the oxidation ovens which includes inspection and cleaning to ensure 
good combustion practices are employed. Maintenance is performed periodically and tracked in the 
facility's maintenance work order system. 

Additionally, Hexcel's natural gas fired oxidation ovens are subject to the requirements of 40 CFR 63, 
Subpart DDDDD (Boller Maximum Achievable Control Technology [MACT]). 

The applicable ovens are subject to the following work practice standards and requirements, which 
ensures Hexcel maintains good combustion practfces9: 

1. Natural gas fired process heaters rated greater than 5 MMBTU /hr but less than 10 MM BTU /hr 
require tune-ups every 2 years to demonstrate continuous compliance. 

2. Natural gas fired process heaters rated less than or equal to S MMBTU/hr require tune-ups every 
Syears. 

3.- A Gompliance Report will be submitted every 2 years covering the 2 year period from January 1 to 
December 31. The initial compliance report will be postmarked/submitted by January 31•, 2016. 
Subsequent compliance reports will be postmarked/submitted every 2 years by January 31st 
following the end of the reporting period. 

4. An existing process heater located at a major source facility must have a one-time energy 
assessment performed by a qualified energy assessor. An energy assessment completed on or 
after January 1, 2008, that meets or Is amended to meet the energy assessment requirements in 
Table 3 of the regulation, satisfies the energy assessment requirement 

S. Hexcel maintains Boiler MACT work practice standards, reports and maintenance records for a 
minimum of 5 years. 

ISO 14001 Environmental Management System Procedures - ECRs 

As a part of ISO 14001 procedures, Hexcel has implemented and maintains a rigorous system of training, 
inspections and reporting at the Facility that ensures compliance with the all the applicable emission 
standards and limits. 

The environmental engineer and staff ensure that all employees are properly trained to do the required 
monitoring to maintain compliance with the facility AO and other environmental requirements. The staff 
environmental engineer requires that at least one employee conduct daily inspections of all operations. 
During these inspections, the employee will observe any opacity events, as well as other non-conforming 
environmental conditions, and report them. 

6 Conditions IIB.3.d, 11.B.4.a, and IIB.S.b of AO- DAQE-AN111860021-13 
7 Conditions 11.8.6.a and 11.8.7 .a of AO - DAQE-ANU 1860021 • 13 
a Condition 11.8.6.b of AO· DAQE-AN111860021-13 
9 40 CFR 63, Subpart DDDDD 
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To complement these inspections, Hexcel maintains an Environmental Control Record (ECR) system. The 
ECR system helps Hexcel to efficiently identify, respond and correct any deviations or non-normal 
emissions events as well as other environmental incidents. A thorough investigation will be conducted for 
each concern or nonconformance in order to determine viability of concern or any impacts. Appropriate 
actions will be identified, taken, and documented on the ECR form to mitigate all concerns or impacts 
resulting from each nonconformance. 

The ECR system essentially is a Nonconformance and Corrective/Preventative Action Plan that is part of 
their overall Environmental Management System Procedure. Please note that the ECR itself does not 
constitute an excess emission event. The ECR is just an internal procedure to track all deviations and 
corrective actions. Once an ECR is initiated, the Environmental Engineer determines whether to notify 
UDAQ with an Unavoidable Breakdown or Permit Exceedance report or not. 

Timeline for Implementation of RACT 

The Hexcel facility is not required to install additional controls as part of the RACT on Fiber Lines 2-8 and 
10-14. Therefore, RACT requirements are not associated with a timeline per SIP Section IX.H.12 (i). Based 
on the discussion with Cameron Harry of UDAQ, Hexcel is not required to identify the earliest date that the 
RACT controls required by the SIP can to be implemented. 

Hexcel is in the process of preparing an application for the addition of Fiber lines 15 and 16. UDAQ 
requested Hexcel provide an estimate of timing for submittal of the application and commencement of 
construction of Fiber lines 15 and 16. Accordingly, Hexcel anticipates the following timelines for these 
actions: 

> Submittal of the application - Third quarter 2014 
> Commencement of Construction - First quarter 2015 

Hexcel intends to meet the requirements of Section IX.H.12 (i) upon startup of Fiber lines 15 and 16. 

Hexcel appreciates the opportunity to work with UDAQ in the implementation of its PM2.5 SIP and will be 
available to answer any further questions or provide information required. 

If you have any questions or comments about the information presented in this letter, please do not 
hesitate to call me at (801) 508-8011. 

Sincerely, 

~ S: orru-d- --11--i;i..,,___~--

Environmental Engineer 
Hexcel Corporation 
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1.0 Time Line (Permitting Action History) 

 

June 18, 2015 & 
October 3, 2016 

A Prevention of Significant Deterioration (PSD) pre-application 
meeting was held with representatives from Teijin Holdings USA Inc, 
TRC Environmental Corporation, and the South Carolina Department 
of Health and Environmental Control (SC DHEC), Bureau of Air Quality 
(BAQ). 

  

April 24, 2017 
SC DHEC received an expedited PSD permit application from Teijin 
Holdings USA Inc 

  

May 1, 2017 
SC DHEC requested a clear understanding of the modeled 
boundaries (fenceline). 

  

May 8, 2017 
Engineering Services of BAQ emailed a copy of the application to Ms. 
Shepherd of the Environmental Protection Agency (EPA) and 
informed her that BAQ had deemed the application complete. 

  

May 8, 2017 
Engineering Services of BAQ mailed a letter to Mr. Nakagawa 
informing him that BAQ had deemed the application complete; the 
application will undergo a preliminary determination. 

  

May 8, 2017 
Engineering Services of BAQ mailed out to US Fish and Wildlife a 
letter informing Catherine Collins that BAQ was in receipt of and was 
currently reviewing a PSD application from Teijin. 

  

May 8, 2017 
Engineering Services of BAQ mailed out to US Forestry a letter 
informing Bill Jackson that BAQ was in receipt of and was currently 
reviewing a PSD application from Teijin. 

  
May 11, 2017 Requested facility to identify equipment (control/and process) ids.  

  

May 17, 2017 
Follow up email (May 11) for a detailed confidential process flow 
diagram. 

  

June 14, 2017 
Requested air quality modeling analysis revision for corrections and 
additional documentation/justification. 

  
June 19, 2017 Requested clarification on process grouping in determining BACT. 

  



Teijin Holdings USA Inc December 28, 2017 
Final Determination Page 2 of 11 
1240-0136-CA  
 

 

October 26, 2017 

Engineering Services of BAQ received email correspondence from 
Lori Shepherd of EPA stating that EPA had reviewed the draft 
Preliminary Determination and did not have any comments at that 
time. 

  

November 6, 2017 

The BAQ placed the PSD Preliminary Determination and PSD 
Construction Permit No. 1240-0136-CA on public notice for a thirty-
(30) day comment period. All appropriate Federal and State Officials 
were notified. 

  

December 28, 2017 
The BAQ issued a Final Determination and NESHAP (40 CFR 63) 
Construction Permit No. 1240-0136-CA. 
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2.0 Introduction and Preliminary Determination 

2.1 Project Overview 

Teijin Holdings USA, Inc. (Teijin), is proposing to construct and operate a carbon fiber 
production facility near Greenwood, South Carolina. The plant will be located at 
approximately 1122 Highway 246 South. The proposed site is located approximately 6 miles 
east of the City of Greenwood, South Carolina, and is undeveloped. The new plant will include 
raw material storage, polyacrylonitrile (PAN) fiber production, carbon fiber production, and 
fiber treatment. In addition to these activities, the plant will also have boilers and other 
support equipment such as emergency generators and firewater pumps.  

Due to emissions associated with this project, the project is subject to S.C. Regulation 61-
62.5, Standard No. 7, “Prevention of Significant Deterioration (PSD).  SC DHEC was delegated 
authority to implement the PSD program by US EPA through Standard No. 7. Pursuant to this 
regulation, new major stationary sources and modifications to major stationary sources of 
air pollution must demonstrate that they will not significantly deteriorate the air quality in 
their region. 

Teijin has potential emissions for Volatile organic compounds (VOCs), nitrogen oxides (NOx), 
particulate matter (PM), particulate matter (nominally 10 microns or less) (PM10), particulate 
matter (2.5 microns or less in diameter) (PM2.5), carbon monoxide (CO), sulfur dioxide (SO2), 
and carbon dioxide equivalents (CO2e), which exceed the significance level thresholds in this 
regulation. The PSD review was conducted for Volatile organic compounds (VOCs), nitrogen 
oxides (NOx), particulate matter (PM), particulate matter (nominally 10 microns or less) 
(PM10), particulate matter (2.5 microns or less in diameter) (PM2.5), carbon monoxide (CO), 
sulfur dioxide (SO2), and carbon dioxide equivalents (CO2e) and includes Best Available 
Control Technology (BACT) determinations and Ambient Air Impact Analyses, where 
applicable. 

2.2 Regulatory Applicability 

The potential emissions for the project exceed the PSD significant thresholds, and this 
project is subject to review under the following standards in S.C. Regulation 61-62 and 
Federal standards: 

 S.C. Regulation 61-62.5, Standard No. 1, Emissions from Fuel Burning Operations 

 S.C. Regulation 61-62.5, Standard No. 2, Ambient Air Quality Standards 

 S.C. Regulation 61-62.5, Standard No. 3, Waste Combustion and Reduction 

 S.C. Regulation 61-62.5, Standard No. 4, Emissions from Process Industries 

 S.C. Regulation 61-62.5, Standard No. 7, Prevention of Significant Deterioration 
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 S.C. Regulation 61-62.6, Control of Fugitive Particulate Matter 

 S.C. Regulation 61-62.7, Good Engineering Practice Stack Height  

 S.C. Regulation 61-62.60, South Carolina Designated Facility Plan and New Source 
Performance Standards 

 40 CFR 60, Standards of Performance of New Stationary Sources, Subpart Dc, 
Standards of Performance for Small Industrial Commercial – Institutional Steam 
Generating Units 

 40 CFR 60, Standards of Performance of New Stationary Sources, Subpart Kb, 
Standards of Performance For Volatile Organic Liquid (VOL) Storage Vessels 
(Including Petroleum Liquid Storage Vessels) for Which Construction, 
Reconstruction, or Modification Commenced After July 23, 1984 

 40 CFR 60, Standards of Performance of New Stationary Sources, Subpart HHH, 
Standards of Performance for Synthetic Fiber Production Facilities 

 40 CFR 60, Standards of Performance of New Stationary Sources, Subpart VVV, 
Standards of Performance for Polymeric Coating of Supporting Substrates Facilities 

 40 CFR 60, Standards of Performance of New Stationary Sources, Subpart IIII, 
Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines 

 40 CFR 60, Standards of Performance of New Stationary Sources, Subpart JJJJ, 
Standards of Performance for Spark Ignition Internal Combustion Engines 

 S.C. Regulation 61-62.63 and 40 CFR 63, National Emission Standards for Hazardous 
Air Pollutants (NESHAP) for Source Categories, Subpart A, General Provisions 

 S.C. Regulation 61-62.63 and 40 CFR 63, National Emission Standards for Hazardous 
Air Pollutants (NESHAP) for Source Categories, Subpart B, Requirements for Control 
Technology Determinations for Major Sources in Accordance With Clean Air Act 
Sections, Sections 112(g) and 112(j) 

 40 CFR 63, National Emission Standards For Hazardous Air Pollutants For Source 
Categories, Subpart YY, Generic MACT Standards 

 40 CFR 63, National Emission Standards For Hazardous Air Pollutants For Source 
Categories, Subpart DDDDD, National Emission Standards For Hazardous Air 
Pollutants for Industrial, Commercial, and Institutional Boilers and Process Heaters; 

 40 CFR 63, National Emission Standards For Hazardous Air Pollutants For Source 
Categories, Subpart ZZZZ, National Emission Standards For Hazardous Air 
Pollutants For Stationary Reciprocating Internal Combustion Engines 

 40 CFR Part 64 – Compliance Assurance Monitoring (CAM) 
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 S.C. Regulation 61-62.70, Title V Operating Permit Program 

2.3 Significant Emission Rates 

As shown in Table 1, this project exceeds the significance threshold as defined under PSD 
for PM, PM10, PM2.5, SO2, NOx, CO, VOC, and CO2e emissions. 
 

Table 1 – PSD Applicability Analysis 

Pollutant 
Controlled Emissions  PSD Significant Threshold 

Significant Increase? 
TPY TPY 

PM 58 25 Yes 
PM10 58 15 Yes 
PM2.5 56 10 Yes 
SO2 43.2 40 Yes 
NOX 633.8 40 Yes 
CO 228.4 100 Yes 

VOC 1,438.4 40 Yes 
Lead 0.0004 0.6 No 
CO2e 326,800 75,000 Yes 
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3.0 Public Notice Comments 

The following is the SC DHEC BAQ’s (Department) response to comments made during the 
permitting period beginning November 6, 2017 through December 5, 2017, regarding the 
draft PSD Construction Permit for Teijin Holdings USA Inc, located at 1122 Highway 246 South 
Greenwood, South Carolina. 

Supportive Comment – All thoughts were positive and supportive of the Teijin project. 

BAQ Response:  The Department welcomes and appreciates all comments made regarding 
the Teijin permit.  However, the Department cannot make permitting decisions based on 
community approval or disapproval of the company/facility. The Department does not make 
permit decisions based on the number of individuals or groups that support or oppose a 
project. The Department’s decision is based on the Department’s technical review of an 
applicant’s application, information from the public and the air regulatory requirements in 
place at the time of the Department’s review.  Title 48 of the SC Code of Laws, Section 48-1-
100, states that “If, after appropriate public comment procedures, as defined by Department 
regulations, the Department finds that the discharge from the proposed outlet or source will 
not be in contravention of provisions of this chapter, a permit to construct and a permit to 
discharge must be issued to the applicant.” 

Odors – A verbal comment was received stating a concern that the facility may produce 
odors that may impact residents who live nearby similar to the way odors from SPF Petfoods 
impact the neighborhood. 

BAQ Response: There are no state or federal air quality odor regulations. However, Teijin 
stated that chemicals used in the process do not emit strong odors. In-addition, thermal 
oxidation and scrubbers control a majority of the process off gases such that odors should 
not be a primary concern. 

Permitting decisions are based on the Department’s technical review of an applicant’s 
application and the regulatory requirements in place at the time of the review. The presence 
of odor does not necessarily indicate the presence of dangerous air pollution. Many air 
pollutants can be detected by smell at much lower concentrations than the maximum 
allowable concentrations established to protect public health. 

The Department investigates citizen complaints, including odor complaints, to determine if 
an equipment malfunction or process upset has occurred. Citizens should contact the local 
SC DHEC regional office whenever an unusual odor is detected so that it can be investigated. 
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4.0 Final Determination 

On November 6, 2017, the BAQ made a preliminary determination that Teijin Holdings USA 
Inc carbon fiber production facility may be constructed if the emission limitations and 
conditions as outlined in the draft PSD/112g Construction Permit 1240-0135-CA are met. This 
draft construction permit was included as Appendix C of the Preliminary Determination. The 
Statement of Basis that contains explanations of the permitting actions was included as 
Appendix D of the Preliminary Determination. The public comment period closed on 
December 5, 2017. The EPA comment period closed on December 5, 2017. No comments 
were received from the United States Environmental Protection Agency (EPA), the Federal 
Land Manager(s) (FLM), or Teijin. As noted above, two comments were received from 
members of the public during the public comment period. 

BAQ has made a final determination that the Teijin Holdings USA Inc proposed project may 
be approved provided that the emission limitations and condition as outlined in 
Construction Permit No. 1240-0136-CA are met. A copy of the final issued construction 
permit is included as Appendix A of this Final Determination. 

The final BACT determinations are summarized in the following Tables. 

Table 2 – Summary of VOC BACT Limits 
Process BACT Limit Control Method 

PAN Fiber Production 
All HQ tanks and large 

Monomer Storage tanks - ( E1-5) 
40 CFR 63 Subpart WW 

Internal Floating roof and 
scrubber 

Small Monomer storage tanks - 
(E1-5) 

10 ppmv maximum outlet 
concentration of VOC 

Scrubber 

Scrubber vents  
 (E6, E7, E8, E9, E10) and 

PAN Fiber Process stacks (E11, 
E12, E13, E14, E16, E17, E18, 
E19, E20, E22, E23, E24, E25, 
E26, E28, E29, E30, E31, E32, 

E34, E35, E36, E37, E38)  

10 ppmv maximum outlet 
concentration of VOC. 

Good design and 
operational practices 

PAN Fiber Production (E40, E41, 
E42, E44), (E45, E46, E47, E49), 
(E50, E51, E52, E54), (E55, E56, 
E57, E59), (E60, E61, E62, E64) 

20 lb solvent / ton solvent feed 
and < 100 ppmw organic HAP in 
polymer to spinning. Per NSPS 

HHH and MACT YY 
Requirements 

Good design and 
operational practices 

Solvent Recovery E65, E66, E67, 
E68, E69 

0.023 tpy on a 12-month rolling 
average, each stack 

Scrubber 

Carbon Fiber Production 

Carbon Fiber Production E70 
20 ppmv TOC in the final 

exhaust and 104.2 tpy 
Thermal oxidation 
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Table 2 – Summary of VOC BACT Limits 
Process BACT Limit Control Method 

Carbon Fiber Production E71, 
E72, E73, E74 

20 ppmv TOC in the final 
exhaust and 114.0 

Thermal oxidation 

Carbon Fiber Production E75 
20 ppmv TOC in the final 

exhaust and 35.9 tpy 
Good engineering design 
and operational practices 

Carbon Fiber Production E76, 
E77, E78, E79 

20 ppmv TOC in the final 
exhaust and 39.7 tpy 

Good engineering design 
and operational practices 

Fiber Treatment 

Fiber Treatment (E80, E81, E82, 
E83, E84, E85) 

2.86 lb/hr (10 ppmv) maximum 
outlet concentration of VOC 

and 12.53 tpy (each line) 

Good design and 
operational practices 

Steam Production 

Type A Boilers (E86) 
Type B Boilers (E87 – E96) 

Compliance with 40 CFR 63, 
Subpart DDDDD 

Good Design and 
Operating/Combustion 

Practices 
Emergency Equipment 

Natural Gas Generator 
Good engineering and design 

practices 
As specified in 40 CFR 60, 

Subpart JJJJ 

Diesel Generator  
Good engineering and design 

practices 
As specified in 40 CFR 60, 

Subpart IIII 
Diesel Firewater and emergency 

water Pumps  
Good engineering and design 

practices 
As specified in 40 CFR 60, 

Subpart IIII 
Fugitives 

Fugitives (FUG1) 

LDAR Program consistent with 
40 CFR 63 Subpart YY for 

equipment in organic HAP 
service 

Work practice standards 

 

Table 3 – Summary of NOx BACT Limits 
Process NOx BACT Limit Control Method 

Process Steam Production 

Type A & B Boilers 15 ppmv at 3% oxygen 
LNBs and good combustion 

practices 
Carbon Fiber Production 

Carbon Fiber Production E70 18.2 lb/hr 
Good design and combustion 

practices 
Carbon Fiber Production (E71. 

E72, E73, E74) 
16.9 lb/hr 

Good design and combustion 
practices 

Emergency Equipment 

Natural Gas Generators 
NSPS JJJJ Limit; 2.0 g/hp-hr or 
160 ppm, by volume, at 15% 

oxygen 

Good operation and 
combustion practices 

Diesel Generators NSPS IIII Limit; 5.89 g/hp-hr Good operation and 
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Table 3 – Summary of NOx BACT Limits 
Process NOx BACT Limit Control Method 

Process Steam Production 
combustion practices 

Diesel Firewater / Emergency 
Water Pumps 

NSPS IIII: 4.8 g/hp-hr NOx 
Good operation and 

combustion practices 
 

Table 4 – Summary of PM, PM10, PM2.5 BACT Limits 

Process 
BACT Limit 

Control Method PM/PM10 
(grain/scf) 

PM2.5 
(grain/scf) 

PAN Fiber Production 
E11 1.04E-03 7.77E-06 Baghouse 
E12 2.29E-03 1.59E-05 Baghouse 
E13 2.07E-03 1.58E-05 Baghouse 
E14 2.17E-03 1.58E-05 Baghouse 
E15 2.19E-03 1.81E-05 Baghouse 
E16 1.03E-03 8.10E-06 Baghouse 
E17 2.07E-03 1.55E-05 Baghouse 
E18 2.07E-03 1.55E-05 Baghouse 
E19 3.25E-03 3.11E-05 Baghouse 
E20 4.23E-03 3.05E-05 Baghouse 
E21 2.16E-03 1.80E-05 Baghouse 
E43 2.15E-03 1.78E-05 Baghouse 
E48 2.29E-03 1.87E-05 Baghouse 

Process PM/PM10/PM2.5 (grain/scf) Control Method 
Carbon Fiber Production 

E70 9.94E-04 Baghouse 
E71, E72, E73, E74 1.22E-03 Baghouse 

Fiber Treatment 
E80, E81, E82, E83, E84, E85 6.09E-08 None 

Steam Production 
E86, E87, E88, E89, E90, E91, 

E92, E93, E94, E95, E96 
Annual Tune-up 

Good combustion 
practices 

Emergency Equipment 
E97, E98, E99, E100, E101, E102, 

E103, E104, E105, E106, E107, 
E108, E109, E110, E111, E112, 
E113, E114, E115, E116, E124, 
E125, E126, E127, E128, E129 

Per 40 CFR 60, Subpart IIII 
Good combustion 

practices 

E117, E118, E119, E120, E121, 
E122, E123 

Per 40 CFR 60, Subpart JJJJ 
Good combustion 

practices 
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Table 5 – Summary of CO BACT Limits 
Each Process stack BACT Limit Control Method 

Steam Production 
E86, E87, E88, E89, E90, 
E91, E92, E93, E94, E95, 

E96 

50 ppmv at 3% O2   
(0.04 lb/MMBtu) 

Good design and combustion 
practices 

Carbon Fiber Production 

E70 0.51 lb/hr 
Good design and combustion 

practices 

E71, E72, E73, E74 0.59 lb/hr 
Good design and combustion 

practices 
Carbon Fiber Production – Hot Air Exhaust System 

E75 
Maximum outlet concentration 

of CO (5 ppmv) and 2.72 tpy 
Good design and combustion 

practices 

E76, E77, E78, E79 
Maximum outlet concentration 

of CO (5 ppmv) and 3.02 tpy 
Good design and combustion 

practices 
Emergency Equipment 

E117, E118, E119, E120, 
E121, E122, E123 

Compliance with NSPS JJJJ CO 
limit: 4.0 g/hp-hr or 540 ppm, by 

volume, at 15% oxygen 

Good design and combustion 
practices, including limit of 100 

hours per year for non-emergency 
use. 

E97, E98, E99, E100, 
E101, E102, E103, E104, 
E105, E106, E107, E108, 
E109, E110, E111, E112, 
E113, E114, E115, E116 

Compliance with NSPS IIII CO 
limit: 5.50E-03 lb/hp-hr 

Good design and combustion 
practices, including limit of 100 

hours per year for non-emergency 
use. 

E124, E125, E126, E127, 
E128, E129 

Compliance with NSPS Subpart 
IIII CO limit: 0.53 g/hp-hr CO 

Good design and combustion 
practices, including limit of 100 

hours per year for non-emergency 
use 

 

Table 6 – Summary of SO2 BACT Limits 
Each Process stack BACT Limit Control Method 

Steam Production 
E86, E87, E88, E89, E90, 
E91, E92, E93, E94, E95, 

E96 
0.0006 lb/MMBtu. 

Good design and combustion 
practices 

Carbon Fiber Production 

E70 
1.90 lb/h (2.05 ppmv) maximum 
outlet concentration of SO2 and 

8.32 tpy. 

Good design and 
operation/combustion practices 

 E71, E72, E73, E74 
1.93 lb/h (2.04 ppmv) maximum 
outlet concentration of SO2 and 

Good design and 
operation/combustion practices 
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Table 6 – Summary of SO2 BACT Limits 
Each Process stack BACT Limit Control Method 

8.44 tpy 
Emergency Equipment 

E117, E118, E119, E120, 
E121, E122, E123 

Compliance with NSPS JJJJ  

Good design and combustion 
practices, including limit of 100 

hours per year for non-emergency 
use. 

E97, E98, E99, E100, 
E101, E102, E103, E104, 
E105, E106, E107, E108, 
E109, E110, E111, E112, 
E113, E114, E115, E116 

Compliance with NSPS IIII  

Good design and combustion 
practices, including limit of 100 

hours per year for non-emergency 
use. 

E124, E125, E126, E127, 
E128, E129 

Compliance with NSPS IIII 

Good design and combustion 
practices, including limit of 100 

hours per year for non-emergency 
use 

 

Table 7 – Summary of CO2e BACT Limit 
Process/Equipment BACT Limit Control Method 

Carbon Fiber Production; 
Emergency Generators and 

Firewater pump; Boilers 
326,800 tpy 

Good design and combustion practices   
12-month rolling sum monitored by fuel 

usage and production 
 

Table 8 – Summary of MACT limits 

Process/Equipment 
Control 
Method 

Pollutant 
Proposed MACT Limit each 

stack 
Carbon Fiber Production 

Carbon Fiber Production (E70) TO HCN 
2.1 lb/hr (5.24 ppmv) and  

8.98 tpy 
Carbon Fiber Production (E71, E72, 

E73, E74) 
TO HCN 

1.9 lb/hr (4.75 ppmv)  
and 8.32 tpy 

Carbon fiber production - hot air 
exhaust (E75) 

No Control HCN 
0.60 lb/hr (5.0 ppmv) 

and 2.63 tpy 
Carbon fiber production - hot air 

exhaust (E76, E77, E78, E79) 
No Control HCN 

0.66 lb/hr (5.0 ppmv) 
and 2.91 tpy 

Fiber Treatment (E80, E81, E82, 
E83, E84, E85) 

No Control HCN 
0.14 lb/hr (1.5 ppmv)  

and 0.63 tpy 



 

 

 

Appendix A - Issued Construction Permit 1240-0136-
CA 

 



 
 
 

Bureau of Air Quality 
PSD, NESHAP (40 CFR 63) Construction Permit 

and Notice of MACT Approval (NOMA) 
 

Teijin Holdings USA Inc 
1122 Highway 246 South 

Greenwood, South Carolina 29649 
Greenwood County 

 
In accordance with the provisions of the Pollution Control Act, Sections 48-1-50(5), 48-1-100(A), and 
48-1-110(a), the 1976 Code of Laws of South Carolina, as amended, and South Carolina Regulation 61-
62, Air Pollution Control Regulations and Standards, the Bureau of Air Quality authorizes the 
construction of this facility and the equipment specified herein in accordance with the plans, 
specifications, and other information submitted in the construction permit application received on 
April 24, 2017, as amended. All official correspondence, plans, permit applications, and written 
statements are an integral part of the permit. Any false information or misrepresentation in the 
application for a construction permit may be grounds for permit revocation. 
 
The construction and subsequent operation of this facility is subject to and conditioned upon the 
terms, limitations, standards, and schedules contained herein or as specified by this permit and its 
accompanying attachments. 
 

Permit Number: 1240-0136-CA 
Issue Date:  December 28, 2017 

 

 
Steve McCaslin, P. E., Director 

Air Permitting Division 
Bureau of Air Quality 
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A. PROJECT DESCRIPTION 
 
Permission is hereby granted to construct a manufacturing facility to produce Polyacrylonitrile (PAN) based carbon 
fiber with supporting equipment in Greenwood, SC. 
 
The construction will be completed in phases with incorporation of boilers and support equipment (emergency 
generators and firewater pumps). The initial phase, will consist of one production area associated with PAN fiber 
production, carbon fiber production, and fiber treatment. Construction of additional phases are anticipated to be 
completed by 2033 and are similar in construction to the initial phase with minor differences in production capacity 
and the number of stacks. 

 
 

B.1 EQUIPMENT 
 

Equipment ID Equipment Description 
Control  

Device ID 
Emission  
Point ID 

PAN Fiber Production 
PF0046, PF0047, PF0048, PF0049, 
PF0050, PF0051, PF0052, PF0053, 
PF0054, PF0055, PF0056, PF0057, 
PF0058, PF0059, PF0060, PF0086, 
PF0087, PF0088, PF0089, PF0090, 
PF0091, PF0092, PF0093, PF0094, 
PF0095, PF0101, PF0102, PF0103, 
PF0104, PF0105, PF0111, PF0112, 
PF0113, PF0114, PF0115, PF0141, 
PF0142, PF0143, PF0144, PF0145, 
PF0146, PF0147, PF0148, PF0149, 
PF0150, PF0151, PF0152, PF0153, 
PF0154, PF0155, PF0156, PF0157, 
PF0158, PF0159, PF0160, PF0161, 
PF0162, PF0163, PF0164, PF0165, 
PF0166, PF0167, PF0168, PF0169 

PAN Fiber Production Process 

B1, B2, B3, B4, B6, 
B7, B8, B9, B10, B12, 
B13, B14, B15, B16, 
B18, B19, B20, B21, 
B22, B24, B25, B26, 

B27, B28 

E11, E12, E13, E14, 
E16, E17, E18, E19, 
E20, E22, E23, E24, 
E25, E26, E28, E29, 
E30, E31, E32, E34, 
E35, E36, E37, E38 

PF0011, PF0012, PF0013, PF0014, 
PF0015, PF0016, PF0017, PF0018, 
PF0019, PF0020, PF0031, PF0032, 
PF0033, PF0034, PF0035, PF0036, 
PF0037, PF0038, PF0039, PF0040, 
PF0096, PF0097, PF0098, PF0099, 
PF0100, PF0106, PF0107, PF0108, 

PF0109, PF0110 

PAN Fiber Production Process None None 

PF0001, PF0002, PF0003, PF0004, 
PF0005, PF0006, PF0007, PF0008, 
PF0009, PF0010, PF0021, PF0022, 
PF0023, PF0024, PF0025, PF0026, 

PAN Fiber Production Process S1, S2, S3, S4, S5 E1, E2, E3, E4, E5 
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B.1 EQUIPMENT 
 

Equipment ID Equipment Description 
Control  

Device ID 
Emission  
Point ID 

PF0027, PF0028, PF0029, PF0030 
PF2411, PF2412, PF2413, PF2414, 

PF2415 
PAN Fiber Production Process S6, S7, S8, S9, S10 

E65, E66, E67, E68, 
E69 

PF0111, PF0112, PF0113, PF0114, 
PF0115 

PAN Fiber Production Process 
S11, S12, S13, S14, 

S15 
E6, E7, E8, E9, E10 

PF0170, PF0171, PF0172, PF0173, 
PF0174, PF0175, PF0176, PF0177, 
PF0178, PF0179, PF0179, PF0180, 
PF0181, PF0182, PF0183, PF0184, 
PF0185, PF0186, PF0187, PF0188, 
PF0189, PF0190, PF0191, PF0192, 
PF0193, PF0194, PF0195, PF0196, 
PF0197, PF0198, PF0199, PF0205, 
PF0206, PF0207, PF0208, PF0209, 
PF0210, PF0211, PF0212, PF0213, 
PF0214, PF0215, PF0216, PF0217, 
PF0218, PF0219, PF0220, PF0221, 

PF0222, PF0223, PF0224 

PAN Fiber Production Process 
B5, B11, B17, B23, 

B29, B30, B31, B32, 
B33, B34 

E15, E21, E27, E33, 
E39, E43, E48, E53, 

E58, E63 

PF0225-PF0234, PF0245-PF0254 
PF0275-PF0294, PF0315-PF0354  
PF0395-PF0449, PF0455-PF1930, 

PF2001-PF2030 

PAN Fiber Production Process None 

E40, E41, E42, E44, 
E45, E46, E47 E49, 
E50, E51, E52, E54, 
E55, E56, E57, E59, 
E60, E61, E62, E64 

FUG 
PAN Fiber Production Fugitive 

Leaks 
None FUG1 

Carbon Fiber Production 
CF0001, CF0002, CF0003, CF0004, 
CF0005, CF0006, CF0007, CF0008, 
CF0009, CF0010, CF0011, CF0012, 
CF0013, CF0014, CF0015, CF0016, 
CF0017, CF0018, CF0019, CF0020, 
CF0021, CF0022, CF0023, CF0024, 
CF0025, CF0026, CF0027, CF0028, 
CF0029, CF0030, CF0031, CF0032, 
CF0033, CF0034, CF0035, CF0036, 
CF0037, CF0038, CF0039, CF0040, 
CF0041, CF0042, CF0043, CF0044, 

CF0045 

Carbon Fiber Production 

T1, T2, T3, T4, T5, T6, 
T7, T8, T9, T10, T11, 
T12, T13, T14, T15, 
B35, B36, B37, B38, 
B39, B40, B41, B42, 

B43, B44 

E70,E71, E72, E73, 
E74, E75, E76, E77, 

E78, E79 

Fiber Treatment 
FT0001, FT0002, FT0003, FT0004, 

FT0005, FT0006 
Treatment of Carbon Fiber None 

E80, E81, E82, E83, 
E84, E85 
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B.1 EQUIPMENT 
 

Equipment ID Equipment Description 
Control  

Device ID 
Emission  
Point ID 

Process Steam Production 
BR0001 Type A Boilers None E86 

BR0002, BR0003, BR0004, BR0005, 
BR0006, BR0007, BR0008, BR0009, 

BR0010, BR0011 
Type B Boilers None 

E87, E88, E89, E90, 
E91, E92, E93, E94, 

E95, E96 
Emergency Equipment 

EE0021, EE0022, EE0023, EE0024, 
EE0025, EE0026, EE0027 

Natural Gas fired Emergency 
Generators 

None 
E117, E118, E119, 
E120, E121, E122, 

E123 

EE0001, EE0002, EE0003, EE0004, 
EE0005, EE0006, EE0007, EE0008, 
EE0009, EE0010, EE0011, EE0012, 
EE0013, EE0014, EE0015, EE0016, 
EE0017, EE0018, EE0019, EE0020 

Diesel fired Emergency 
Generators  

None 

E97, E98, E99, E100, 
E101, E102, E103, 
E104, E105, E106, 
E107, E108, E109, 
E110, E111, E112, 
E113, E114, E115, 

E116 
EE0028, EE0029, EE0030, EE0031, 

EE0032, EE0033, EE0033 
Firewater / Emergency Water 

Pumps  
None 

E124, E125, E126, 
E127, E128, E129 

 
 

B.2 CONTROL DEVICES 
 

Control Device ID 
Control Device 

Description 
Pollutant(s) Controlled 

B1, B2, B3, B4, *B5, B6, B7, B8, B9, B10, *B11, B12, B13, B14, 
B15, B16, *B17, B18, B19, B20, B21, B22, *B23, B24, B25, B26, 
B27, B28, *B29, *B30, *B31, *B32, *B33, *B34, B35, B36, B37, 

B38, B39, B40, B41, B42, B43, B44 

Baghouse PM, PM10, PM2.5 

S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11, S12, S13, S14, S15 Scrubber VOC, HAP, TAP 
T1, T2, T3, T4, T5, T6, T7, T8, T9, T10, T11, T12, T13, T14, T15 Thermal Oxidizer CO, VOC, HAP, TAP 

Note: The oxidation ovens have two RTO’s; at any given time, one is online while the other is in standby mode. 
Baghouses marked with an asterisk have been deemed inherent process equipment by DHEC 
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C. LIMITATIONS, MONITORING AND REPORTING CONDITIONS 
 

Condition 
Number 

Conditions 

C.1 

Equipment ID: All 
Control Device ID: All 
 
(S.C. Regulation 61-62.1, Section II.J.1.g) A copy of the Department issued construction and/or 
operating permit must be kept readily available at the facility at all times. The owner or operator shall 
maintain such operational records; make reports; install, use, and maintain monitoring equipment or 
methods; sample and analyze emissions or discharges in accordance with prescribed methods at 
locations, intervals, and procedures as the Department shall prescribe; and provide such other 
information as the Department reasonably may require. All records required to demonstrate 
compliance with the limits established under this permit shall be maintained on site for a period of at 
least 5 years from the date the record was generated and shall be made available to a Department 
representative upon request. 

C.2 

Equipment ID: PAN Fiber Production, Carbon Fiber Production 
 
Control Device ID: B1, B2, B3, B4, B6, B7, B8, B9, B10, B12, B13, B14, B15, B16, B18, B19, B20, B21, 
B22, B24, B25, B26, B27, B28, B35, B36, B37, B38, B39, B40, B41, B42, B43, B44, S1, S2, S3, S4, S5, S6, 
S7, S8, S9, S10, S11, S12, S13, S14, S15, T1, T2, T3, T4, T5, T6, T7, T8, T9, T10, T11, T12, T13, T14, T15  
 
The owner/operator shall inspect, calibrate, adjust, and maintain continuous monitoring systems, 
monitoring devices, and gauges in accordance with manufacturer’s specifications or good engineering 
practices. The owner/operator shall maintain on file all measurements including continuous 
monitoring system or monitoring device performance measurements; all continuous monitoring 
system performance evaluations; all continuous monitoring system or monitoring device calibration 
checks; adjustments and maintenance performed on these systems or devices; and all other 
information required in a permanent form suitable for inspection by Department personnel. 

C.3 

Equipment ID: PAN Fiber Production, Carbon Fiber Production 
 
Control Device ID: B1, B2, B3, B4, B6, B7, B8, B9, B10, B12, B13, B14, B15, B16, B18, B19, B20, B21, 
B22, B24, B25, B26, B27, B28, B35, B36, B37, B38, B39, B40, B41, B42, B43, B44, S1, S2, S3, S4, S5, S6, 
S7, S8, S9, S10, S11, S12, S13, S14, S15, T1, T2, T3, T4, T5, T6, T7, T8, T9, T10, T11, T12, T13, T14, T15 
 
All gauges shall be readily accessible and easily read by operating personnel and Department 
personnel (i.e. on ground level or easily accessible roof level). Monitoring parameter readings (i.e., 
pressure drop readings, etc.) and inspection checks shall be maintained in logs (written or electronic), 
along with any corrective action taken when deviations occur. Each incidence of operation outside the 
operational ranges, including date and time, cause, and corrective action taken, shall be recorded and 
kept on site. Exceedance of operational range shall not be considered a violation of an emission limit 
of this permit, unless the exceedance is also accompanied by other information demonstrating that a 
violation of an emission limit has taken place. Reports of these incidences shall be submitted 
semiannually. If no incidences occurred during the reporting period then a letter shall indicate such. 
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Condition 
Number 

Conditions 

 
Any alternative method for monitoring control device performance must be preapproved by the 
Department and shall be incorporated into the permit as set forth in S.C. Regulation 61-62.70.7. 

C.4 

Labeling Requirement:  The permittee shall permanently affix the emission unit ID, equipment ID and 
control device ID to each piece of equipment listed in this construction permit.  The labeling must be 
completed within 180 days of startup of each phase.  The number can be affixed by placard, stencil, 
or other means, provided it is maintained and readable from a safe distance. 

C.5 

Emission Point ID: E11, E12, E13, E14, E16, E17, E18, E19, E20, E22, E23, E24, E25, E26, E28, E29, E30, 
E31, E32, E34, E35, E36, E37, E38, E15, E21, E27, E33, E39, E43, E48, E53, E58, E63, E1, E2, E3, E4, E5, E65, 
E66, E67, E68, E69, E6, E7, E8, E9, E10, E75, E76, E77, E78, E79, E70, E71, E72, E73, E74, E80, E81, E82, 
E83, E84, E85, E86, E87, E88, E89, E90, E91, E92, E93, E94, E95, E96 
 
Control Device ID: B1, B2, B3, B4, B6, B7, B8, B9, B10, B12, B13, B14, B15, B16, B18, B19, B20, B21, 
B22, B24, B25, B26, B27, B28 B5, B11, B17, B23, B29, B30, B31, B32, B33, B34, S1, S2, S3, S4, S5, S6, S7, 
S8, S9, S10, S11, S12, S13, S14, S15, B35, B36, B37, B38, B39, B40, B41, B42, B43, B44, T1, T2, T3, T4, T5, 
T6, T7, T8, T9, T10, T11, T12, T13, T14, T15,  
 
For any source test required under an applicable standard or permit condition, the owner, operator, 
or representative shall comply with S.C. Regulation 61-62.1, Section IV - Source Tests. 
 
Unless approved otherwise by the Department, the owner, operator, or representative shall ensure 
that source tests are conducted while the source is operating at the maximum expected production 
rate or other production rate or operating parameter which would result in the highest emissions for 
the pollutants being tested. Some sources may have to spike fuels or raw materials to avoid being 
subjected to a more restrictive feed or process rate. Any source test performed at a production rate 
less than the rated capacity may result in permit limits on emission rates, including limits on 
production if necessary. 
 
The owner or operator shall comply with any limits that result from conducting a source test at less 
than rated capacity. A copy of the most recent Department issued source test summary letter, whether 
it imposes a limit or not, shall be maintained with the operating permit, for each source that is required 
to conduct a source test. 
 
Site-specific test plans and amendments, notifications, and source test reports shall be submitted to 
the Manager of the Source Evaluation Section, Bureau of Air Quality. 

C.6 

Equipment ID: BR0001, BR0002, BR0003, BR0004, BR0005, BR0006, BR0007, BR0008, BR0009, 
BR0010, BR0011, CF0001, CF0002, CF0003, CF0004, CF0005 
 
Control Device ID: T1, T2, T4, T5, T7, T8, T10, T11, T13, T14, B35, B37, B39, B41, B43 
 
(S.C. Regulation 61-62.5, Standard No. 1, Section I) The fuel burning sources shall not discharge into 
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C. LIMITATIONS, MONITORING AND REPORTING CONDITIONS 
 

Condition 
Number 

Conditions 

the ambient air smoke which exceeds opacity of 20%. The owner/operator shall, to the extent 
practicable, maintain and operate any source including associated air pollution control equipment in 
a manner consistent with good air pollution control practices for minimizing emissions. 
 
(S.C. Regulation 61-62.5, Standard No. 1, Section II) The maximum allowable discharge of particulate 
matter resulting from these sources is 0.6 pounds per million BTU input. 
 
(S.C. Regulation 61-62.5, Standard No. 1, Section III) The maximum allowable discharge of sulfur 
dioxide (SO2) resulting from these sources is 2.3 pounds per million BTU input. 
 
The oxidation ovens are permitted to burn only natural gas as fuel and the boilers are permitted to 
burn only natural gas or propane as fuel. The use of any other substances as fuel is prohibited without 
prior written approval from the Department. 

C.7 

Equipment ID: PF0046, PF0047, PF0048, PF0049, PF0050, PF0051, PF0052, PF0053, PF0054, PF0055, 
PF0056, PF0057, PF0058, PF0059, PF0060, PF0086, PF0087, PF0088, PF0089, PF0090, PF0091, PF0092, 
PF0093, PF0094, PF0095, PF0101, PF0102, PF0103, PF0104, PF0105, PF0111, PF0112, PF0113, PF0114, 
PF0115, PF0141, PF0142, PF0143, PF0144, PF0145, PF0146, PF0147, PF0148, PF0149, PF0150, PF0151, 
PF0152, PF0153, PF0154, PF0155, PF0156, PF0157, PF0158, PF0159, PF0160, PF0161, PF0162, PF0163, 
PF0164, PF0165, PF0166, PF0167, PF0168, PF0169 
 
PF0170, PF0171, PF0172, PF0173, PF0174, PF0175, PF0176, PF0177, PF0178, PF0179, PF0179, PF0180, 
PF0181, PF0182, PF0183, PF0184, PF0185, PF0186, PF0187, PF0188, PF0189, PF0190, PF0191, PF0192, 
PF0193, PF0194, PF0195, PF0196, PF0197, PF0198, PF0199, PF0205, PF0206, PF0207, PF0208, PF0209, 
PF0210, PF0211, PF0212, PF0213, PF0214, PF0215, PF0216, PF0217, PF0218, PF0219, PF0220, PF0221, 
PF0222, PF0223, PF0224 
 
CF0001, CF0026, CF0031, CF0036, CF0037, CF0002, CF0027, CF0032, CF0038, CF0039, CF0003,  CF0028, 
CF0033, CF0040, CF0041, CF0004, CF0029, CF0034, CF0042, CF0043, CF0005, CF0030, CF0035, CF0044, 
CF0045, CF0006, CF0011, CF0016, CF0021, CF0007, CF0012, CF0017, CF0022, CF0008, CF0013, CF0018, 
CF0023, CF0009, CF0014, CF0019, CF0024, CF0010, CF0015, CF0020, CF0025 
 
FT0001, FT0002, FT0003, FT0004, FT0005, FT0006 
 
Control Device ID: B1, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11,  B12, B13, B14, B15, B16, B17, B18, B19, 
B20, B21, B22, B23,  B24, B25, B26, B27, B28, B29, B30, B31, B32, B33, B34, B35, B36, B37, B38, B39, 
B40, B41, B42, B43, B44 
 
(S.C. Regulation 61-62.5, Standard No. 4, Section IX) Where construction or modification began after 
December 31, 1985, emissions from these sources (including fugitive emissions) shall not exhibit an 
opacity greater than 20%, each. 
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Condition 
Number 

Conditions 

The owner/operator shall perform a visual inspection on a weekly basis during source operation. Logs 
shall be kept to record all visual inspections, noting color, duration, density (heavy or light), cause, and 
corrective action taken for any abnormal emissions. If a source did not operate during the required 
visual inspection time frame, the log shall indicate such. The owner/operator shall submit semiannual 
reports. The report shall include records of abnormal emissions, if any, and corrective actions taken. 
if the unit did not operate during the semiannual period, the report shall state so. 
 
Visual inspection means a qualitative observation of opacity during daylight hours. The observer does 
not need to be certified to conduct valid visual inspections. However, at a minimum, the observer 
should be trained and knowledgeable about the effects on visibility of emissions caused by 
background contrast, ambient lighting, and observer position relative to lighting, wind, and the 
presence of uncombined water. 

C.8 

Equipment ID: PF0046, PF0047, PF0048, PF0049, PF0050, PF0051, PF0052, PF0053, PF0054, PF0055, 
PF0056, PF0057, PF0058, PF0059, PF0060, PF0086, PF0087, PF0088, PF0089, PF0090, PF0091, PF0092, 
PF0093, PF0094, PF0095, PF0101, PF0102, PF0103, PF0104, PF0105, PF0111, PF0112, PF0113, PF0114, 
PF0115, PF0141, PF0142, PF0143, PF0144, PF0145, PF0146, PF0147, PF0148, PF0149, PF0150, PF0151, 
PF0152, PF0153, PF0154, PF0155, PF0156, PF0157, PF0158, PF0159, PF0160, PF0161, PF0162, PF0163, 
PF0164, PF0165, PF0166, PF0167, PF0168, PF0169 
 
PF0170, PF0171, PF0172, PF0173, PF0174, PF0175, PF0176, PF0177, PF0178, PF0179, PF0179, PF0180, 
PF0181, PF0182, PF0183, PF0184, PF0185, PF0186, PF0187, PF0188, PF0189, PF0190, PF0191, PF0192, 
PF0193, PF0194, PF0195, PF0196, PF0197, PF0198, PF0199, PF0205, PF0206, PF0207, PF0208, PF0209, 
PF0210, PF0211, PF0212, PF0213, PF0214, PF0215, PF0216, PF0217, PF0218, PF0219, PF0220, PF0221, 
PF0222, PF0223, PF0224 
 
CF0001, CF0026, CF0031, CF0036, CF0037, CF0002, CF0027, CF0032, CF0038, CF0039, CF0003,  CF0028, 
CF0033, CF0040, CF0041, CF0004, CF0029, CF0034, CF0042, CF0043, CF0005, CF0030, CF0035, CF0044, 
CF0045, CF0006, CF0011, CF0016, CF0021, CF0007, CF0012, CF0017, CF0022, CF0008, CF0013, CF0018, 
CF0023, CF0009, CF0014, CF0019, CF0024, CF0010, CF0015, CF0020, CF0025 
 
Control Device ID: B1, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11, B12, B13, B14, B15, B16, B17, B18, B19, 
B20, B21, B22, B23, B24, B25, B26, B27, B28, B29, B30, B31, B32, B33, B34, B35, B36, B37, B38, B39, 
B40, B41, B42, B43, B44 
 
(S.C. Regulation 61-62.5, Standard No. 4, Section VIII) Particulate matter emissions shall be limited to 
the rate specified by use of the following equations: 

For process weight rates less than or equal to 30 tons per hour 
E = (F) 4.10P0.67 and 

For process weight rates greater than 30 tons per hour 
E = (F) 55.0P0.11 – 40 

Where E = the allowable emission rate in pounds per hour 
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Condition 
Number 

Conditions 

P = process weight rate in tons per hour 
F = effect factor from Table B in S.C. Regulation 61-62.5, Standard No. 4 

 
B1, B2, B3, B4, B6, B7, B8, B9, B10, B12, B13, B14, B15, B16, B18, B19, B20, B21, B22, B24, B25, B26, 
B27, B28, PB35, B36, B37, B38, B39, B40, B41, B42, B43, B44 
The owner/operator shall install operate and maintain pressure drop gauge(s) on each module of the 
baghouse. Pressure drop readings shall be recorded daily during source operation. Operation and 
maintenance checks shall be made on at least a weekly basis for baghouse cleaning systems, dust 
collection hoppers, and conveying systems for proper operation. The baghouse shall be in place and 
operational whenever processes controlled by it are running, except during periods of baghouse 
malfunction or mechanical failure. 
 
Operational ranges for the monitored parameters shall be established to ensure proper operation of 
the pollution control equipment. These operational ranges for the monitored parameters shall be 
derived from stack test data, vendor certification, and/or operational history and visual inspections, 
which demonstrate the proper operation of the equipment. Prior to the first source test, the facility 
shall use manufacturer’s recommendations for operational ranges. The manufacturer’s 
recommendations must be maintained on site. These ranges and supporting documentation 
(certification from manufacturer, stack test results, 30 days of normal readings, opacity readings, etc.) 
shall be submitted to the Director of Air Permitting Division within 180 days of startup OR when the 
final test report is due. Operating ranges may be updated following submittal to the Department. 
 
B5, B11, B17, B23, B29, B30, B31, B32, B33, B34 
These inherent process filters shall be operational and in place at all times when equipment or 
processes controlled by filters are operating.  Periodic monitoring shall be performed on a weekly 
basis in accordance with vendor recommendation. Records of these events shall be entered into a 
permanent media and maintained for a period of five (5) years and be made available to the 
Department upon request. 

C.9 

Equipment ID: PF0046, PF0047, PF0048, PF0049, PF0050, PF0051, PF0052, PF0053, PF0054, PF0055, 
PF0056, PF0057, PF0058, PF0059, PF0060, PF0086, PF0087, PF0088, PF0089, PF0090, PF0091, PF0092, 
PF0093, PF0094, PF0095, PF0101, PF0102, PF0103, PF0104, PF0105, PF0111, PF0112, PF0113, PF0114, 
PF0115, PF0141, PF0142, PF0143, PF0144, PF0145, PF0146, PF0147, PF0148, PF0149, PF0150, PF0151, 
PF0152, PF0153, PF0154, PF0155, PF0156, PF0157, PF0158, PF0159, PF0160, PF0161, PF0162, PF0163, 
PF0164, PF0165, PF0166, PF0167, PF0168, PF0169 
 
PF0170, PF0171, PF0172, PF0173, PF0174, PF0175, PF0176, PF0177, PF0178, PF0179, PF0179, PF0180, 
PF0181, PF0182, PF0183, PF0184, PF0185, PF0186, PF0187, PF0188, PF0189, PF0190, PF0191, PF0192, 
PF0193, PF0194, PF0195, PF0196, PF0197, PF0198, PF0199, PF0205, PF0206, PF0207, PF0208, PF0209, 
PF0210, PF0211, PF0212, PF0213, PF0214, PF0215, PF0216, PF0217, PF0218, PF0219, PF0220, PF0221, 
PF0222, PF0223, PF0224 
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Number 

Conditions 

Control Device ID  B1, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11, B12, B13, B14, B15, B16, B17, B18, B19, 
B20, B21, B22, B23,  B24, B25, B26, B27, B28, B29, B30, B31, B32, B33, B34 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for PM, PM10, and PM2.5 emissions 
from each PAN Fiber Production source has been determined to be the following: 
 

Process Stack Control Device ID 
BACT Limit each stack 

PM, PM10 (grain/scf) PM2.5 (grain/scf) 
E11 B1 1.04E-03 7.77E-06 
E12 B2 2.29E-03 1.59E-05 
E13 B3 2.07E-03 1.58E-05 
E14 B4 2.17E-03 1.58E-05 
E15 1B5 2.19E-03 1.81E-05 
E43 1B30 2.15E-03 1.78E-05 

E16, E22, E28, E34 B6, B12, B18, B24 1.03E-03 8.10E-06 
E17, E23, E29, E35 B7, B13, B19, B25 2.07E-03 1.55E-05 
E18, E24, E30, E36 B8, B14, B20, B26 2.07E-03 1.55E-05 
E19, E25, E31, E37 B9, B15, B21, B27 3.25E-03 3.11E-05 
E20, E26, E32, E38 B10, B16, B22, B28 4.23E-03 3.05E-05 
E21, E27, E33, E39 1B11, B17, B23, B29 2.16E-03 1.80E-05 
E48, E53, E58, E63 1B31, B32, B33, B34 2.29E-03 1.87E-05 

1. Inherent recovery device 
 
An initial source test for PM, PM10, and PM2.5 emissions for each PAN Fiber Production stack shall be 
conducted within 180 days after startup of each PAN Fiber Production process. The source test will be 
used to show compliance with the BACT limits. 

C.10 

Equipment ID: PF0011, PF0012, PF0013, PF0014, PF0015, PF0016, PF0017, PF0018, PF0019, PF0020, 
PF0031, PF0032, PF0033, PF0034, PF0035, PF0036, PF0037, PF0038, PF0039, PF0040, PF0096, PF0097, 
PF0098, PF0099, PF0100, PF0106, PF0107, PF0108, PF0109, PF0110 
 
PF0001, PF0002, PF0003, PF0004, PF0005, PF0006, PF0007, PF0008, PF0009, PF0010, PF0021, PF0022, 
PF0023, PF0024, PF0025, PF0026, PF0027, PF0028, PF0029, PF0030 
 
Control Device ID: S1, S2, S3, S4, S5 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for VOC emissions from each 
Monomer recovery scrubber and HQ and AN Storage tanks has been determined to be the following: 
 

Process Tanks BACT limits for VOC 
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Small Monomer storage tanks - (E1-5) 
10 ppmv maximum outlet 

concentration of VOC per stack. 
All HQ tanks and large Monomer 

Storage tanks - ( E1-5) 
40 CFR 63 Subpart WW 

 
An initial source test for VOC emissions shall be conducted within 180 days after startup for each of 
the above small monomer storage tanks (scrubber stack). The source test will be used to show 
compliance with the BACT limit. 
 
The owner/operator shall install operate, and maintain liquid flow meters on each scrubber module. 
Each monitored parameter shall be recorded daily during source operation. Operation and 
maintenance checks shall be made on at least a weekly basis. Each scrubber shall be in place and 
operational whenever processes controlled by it are running, except during periods of scrubber 
malfunction or mechanical failure. 
 
Operational ranges for the monitored parameters shall be established to ensure proper operation of 
the pollution control equipment. These operational ranges for the monitored parameters shall be 
derived from stack test data, vendor certification, and/or operational history and visual inspections, 
which demonstrate the proper operation of the equipment. Prior to the first source test, the facility 
shall use manufacturer’s recommendations for operational ranges. The manufacturer’s 
recommendations must be maintained on site.  
 
These ranges and supporting documentation (certification from manufacturer, stack test results, 30 
days of normal readings, opacity readings, etc.) shall be submitted to the Director of Air Permitting 
Division within 180 days of startup. Operating ranges may be updated following submittal to the 
Department. 

C.11 

Equipment ID: PF2411, PF2412, PF2413, PF2414, PF2415 
Control Device ID: S6, S7, S8, S9, S10 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for VOC emissions from each 
scrubber stack has been determined to be the following: 
 

Process Stacks BACT limit for VOC 

E65, E66, E67, E68, E69 
0.023 tpy on a 12-month rolling 

average, each stack 
 
An initial source test for VOC emissions for each scrubber shall be conducted within 180 days after 
startup of each process. The source test will be used to show compliance with the BACT limits. Testing 
for VOC emissions shall be conducted at the outlet of the scrubber to generate an emission factor 
used in calculating a 12‐month rolling average. 
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The owner/operator shall install operate, and maintain liquid flow meters on each scrubber. Each 
monitored parameter shall be recorded daily during source operation. Operation and maintenance 
checks shall be made on at least a weekly basis. Each scrubber shall be in place and operational 
whenever processes controlled by it are running, except during periods of scrubber malfunction or 
mechanical failure. 
 
Operational ranges for the monitored parameters shall be established to ensure proper operation of 
the pollution control equipment. These operational ranges for the monitored parameters shall be 
derived from stack test data, vendor certification, and/or operational history and visual inspections, 
which demonstrate the proper operation of the equipment. Prior to the first source test, the facility 
shall use manufacturer’s recommendations for operational ranges. The manufacturer’s 
recommendations must be maintained on site. 
 
These ranges and supporting documentation (certification from manufacturer, stack test results, 30 
days of normal readings, opacity readings, etc.) shall be submitted to the Director of Air Permitting 
Division within 180 days of startup. Operating ranges may be updated following submittal to the 
Department. 

C.12 

Equipment ID: PF0111, PF0112, PF0113, PF0114, PF0115 
 
PF0046, PF0047, PF0048, PF0049, PF0050, PF0051, PF0052, PF0053, PF0054, PF0055, PF0056, PF0057, 
PF0058, PF0059, PF0060, PF0086, PF0087, PF0088, PF0089, PF0090, PF0091, PF0092, PF0093, PF0094, 
PF0095, PF0101, PF0102, PF0103, PF0104, PF0105, PF0111, PF0112, PF0113, PF0114, PF0115, PF0141, 
PF0142, PF0143, PF0144, PF0145, PF0146, PF0147, PF0148, PF0149, PF0150, PF0151, PF0152, PF0153, 
PF0154, PF0155, PF0156, PF0157, PF0158, PF0159, PF0160, PF0161, PF0162, PF0163, PF0164, PF0165, 
PF0166, PF0167, PF0168, PF0169 
   
Control Device ID: S11, S12, S13, S14, S15 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for VOC emissions from each  
stack listed below has been determined to be the following: 
 

Process Stack VOC BACT limits for each stack 
E6, E7, E8, E9, E10, E11, E12, E13, E14, E16, E17, E18, 
E19, E20, E22, E23, E24, E25, E26, E28, E29,  E30, E31, 
E32, E34, E35, E36, E37, E38 

10 ppmv maximum outlet 
concentration of VOC. 

 
An initial source test for VOC emissions shall be conducted within 180 days after startup of each stack. 
The source test will be used to show compliance with the BACT limits. 
 
S11, S12, S13, S14, S15 
The owner/operator shall install operate, and maintain liquid flow meters on each scrubber. Each 
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monitored parameter shall be recorded daily during source operation. Operation and maintenance 
checks shall be made on at least a weekly basis. Each scrubber shall be in place and operational 
whenever processes controlled by it are running, except during periods of scrubber malfunction or 
mechanical failure. 
 
Operational ranges for the monitored parameters shall be established to ensure proper operation of 
the pollution control equipment. These operational ranges for the monitored parameters shall be 
derived from stack test data, vendor certification, and/or operational history and visual inspections, 
which demonstrate the proper operation of the equipment. Prior to the first source test, the facility 
shall use manufacturer’s recommendations for operational ranges. The manufacturer’s 
recommendations must be maintained on site. 
 
These ranges and supporting documentation (certification from manufacturer, stack test results, 30 
days of normal readings, opacity readings, etc.) shall be submitted to the Director of Air Permitting 
Division within 180 days of startup. Operating ranges may be updated following submittal to the 
Department. 

C.13 

Equipment ID: PF0225-PF0234, PF0245-PF0254, PF0275-PF0294, PF0315-PF0354,  PF0395-PF0449, 
PF0455-PF1930, PF2001-PF2030 
 
Control Device ID: None 
 
In accordance with SC Regulation 61-62.5, Standard 7, the permittee will demonstrate BACT for VOC 
emissions from the process by complying with the applicable requirements of 40 CFR 60 Subpart HHH 
and 40 CFR 63 Subpart YY. 
 

NSPS and MACT requirements VOC BACT limits 
40 CFR 60, Subpart HHH for synthetic fiber 

manufacture 
20 pounds of solvent per ton of solvent feed 

40 CFR 63, Subpart YY for acrylic fiber 
manufacture 

Concentration of AN in the spin dope to be 100 
ppmw or less 

  

C.14 

Equipment ID: All equipment in each PAN Fiber Production phase 
 
Control Device ID: None 
 
In accordance with SC Regulation 61-62.5, Standards 7, the BACT limit for VOC fugitive emissions from 
equipment leaks associated with each PAN Fiber Production phase requires the application of 40 CFR 
63 Subpart YY for all process streams in organic HAP service. 
 

Process VOC BACT limit 
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Condition 
Number 

Conditions 

Fugitives (FUG1) 
 LDAR Program consistent with 40 CFR 63 Subpart YY 

for equipment in organic HAP service 
  

C.15 

Equipment ID: CF0006, CF0011, CF0016, CF0021, CF0007, CF0012, CF0017, CF0022, CF0008, CF0013, 
CF0018, CF0023, CF0009, CF0014, CF0019, CF0024, CF0010, CF0015, CF0020, CF0025 
 
Control Device ID: None 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for CO emissions from each 
Carbon fiber production - hot air exhaust has been determined to be the following: 
 

Process Stack CO BACT Limit each stack 
E75 0.62 lb/hr and 2.72 tpy. 

E76, E77, E78, E79 0.69 lb/hr and 3.02 tpy. 
 
An initial source test for CO emissions for each Carbon fiber production - hot air exhaust shall be 
conducted within 180 days after startup of each Carbon Fiber Production process. The source test will 
be used to show compliance with the BACT limits. 
 
Each Carbon fiber production line is subject to work place standards. The work place standard includes 
Good design and operating practices in accordance with manufacturer’s instructions or with good 
engineering practices, including regulating the pressure within the carbonization furnaces to minimize 
CO emissions emitted through leaks. All work place standard records shall be developed and 
maintained on site for a minimum of 5 years. 

C.16 

Equipment ID: CF0001, CF0026, CF0031, CF0036, CF0037, CF0002, CF0027, CF0032, CF0038, CF0039, 
CF0003, CF0028, CF0033, CF0040, CF0041, CF0004, CF0029, CF0034, CF0042, CF0043, CF0005, CF0030, 
CF0035, CF0044, CF0045, CF0006, CF0011, CF0016, CF0021, CF0007, CF0012, CF0017, CF0022, CF0008, 
CF0013, CF0018, CF0023, CF0009, CF0014, CF0019, CF0024, CF0010, CF0015, CF0020, CF0025 
 
Control Device ID B35, B36, B37, B38, B39, B40, B41, B42, B43, B44 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for PM, PM10, PM2.5 emissions 
from each Carbon Fiber Production process stack has been determined to be the following: 
 

Process Stack Control Device ID 
BACT Limit each stack 

PM, PM10, PM2.5  (grain/scf) 
E70 B35, B36 9.94E-04 

E71, E72, E73, E74 
B37, B38, B39, B40, 
B41, B42, B43, B44 

1.22E-03 

 
An initial source test for PM, PM10, PM2.5 emissions for each carbon fiber process stack shall be 
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Condition 
Number 

Conditions 

conducted within 180 days after startup of each carbon fiber production process. The source test will 
be used to show compliance with the BACT limits. 

C.17 

Equipment ID:  CF0001, CF0026, CF0031, CF0036, CF0037, CF0002, CF0027, CF0032, CF0038, CF0039, 
CF0003, CF0028, CF0033, CF0040, CF0041, CF0004, CF0029, CF0034, CF0042, CF0043, CF0005, CF0030, 
CF0035, CF0044, CF0045, CF0006, CF0011, CF0016, CF0021, CF0007, CF0012, CF0017, CF0022, CF0008, 
CF0013, CF0018, CF0023, CF0009, CF0014, CF0019, CF0024, CF0010, CF0015, CF0020, CF0025 
 
Control Device ID T1, T2, T3, T4, T5, T6, T7, T8, T9, T10, T11, T12, T13, T14, T15 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for CO and SO2 emissions from 
each Carbon Fiber Production process stack has been determined to be the following: 
 

Process Stack Control Device ID BACT limit for each stack 
E70 T1, T2, T3 CO limit of 0.51 lb/hr and 2.23 tpy. 

E71, E72, E73, E74 
(T4, T5, T6), (T7, T8, T9),  

(T10, T11, T12), (T13, T14, T15) 
CO limit of 0.59 lb/hr and 2.58 tpy. 

E70 T1, T2, T3 SO2 limit of 1.90 lb/hr and 8.32 tpy 

E71, E72, E73, E74 
(T4, T5, T6), (T7, T8, T9),  

(T10, T11, T12), (T13, T14, T15) 
SO2 limit of 1.93 lb/hr and 8.45 tpy 

 
An initial source test for CO and SO2 emissions shall be conducted within 180 days after startup of 
each carbon fiber production process. The source test will be used to show compliance with the BACT 
limits. 
 
Good design and combustion practices have been determined as BACT for the oxidation oven burners 
and thermal oxidizers. Good combustion practices shall include conducting routine tune-ups and 
maintenance of the burners in accordance with manufacturer’s recommendations. Good design 
practices shall include limiting fuel combusted in the oxidation oven burners and thermal oxidizers to 
natural gas only. All records of the tune-ups and maintenance done on the burners shall be developed 
and maintained on site for a minimum of 5 years. 

C.18 

Equipment ID: CF0001, CF0026, CF0031, CF0036, CF0037, CF0002, CF0027, CF0032, CF0038, CF0039, 
CF0003, CF0028, CF0033, CF0040, CF0041, CF0004, CF0029, CF0034, CF0042, CF0043, CF0005, CF0030, 
CF0035, CF0044, CF0045, CF0006, CF0011, CF0016, CF0021, CF0007, CF0012, CF0017, CF0022, CF0008, 
CF0013, CF0018, CF0023, CF0009, CF0014, CF0019, CF0024, CF0010, CF0015, CF0020, CF0025 
 
Control Device ID: T1, T2, T3, T4, T5, T6, T7, T8, T9, T10, T11, T12, T13, T14, T15 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for VOC emissions from each 
carbon fiber production stack has been determined to be the following: 
 

Process stack BACT limits for VOC each stack 
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Condition 
Number 

Conditions 

E70 
20 ppmv of total organic carbon in the 

final exhaust and 104.2 tpy 

E71, E72, E73, E74 
20 ppmv of total organic carbon in the 

final exhaust and 114.0 tpy 

E75 
20 ppmv of total organic carbon in the 

final exhaust and 35.9 tpy 

E76, E77, E78, E79 
20 ppmv of total organic carbon in the 

final exhaust and 39.7 tpy 
 
E70, E71, E72, E73, E74 
An initial source test for VOC emissions from the combined emissions stream of the oxidation ovens 
and carbonation furnaces shall be conducted within 180 days after startup of each carbon fiber 
production process and every two years thereafter. A test for VOC emissions shall be conducted at 
the final exhaust of each carbon fiber production stack to generate an emission factor used in 
calculating a 12‐month rolling sum to determine compliance with the BACT limits. 
 
Less frequent source testing for VOC may be approved if a minimum of two consecutive stack tests 
display emissions 75% or below the emissions limitation and there are no changes in operation that 
could increase emissions. If less frequent testing is approved the next source test must be completed 
within 60 months following the prior source testing. Results of greater than 75% of the emissions 
limitation will result in reinstating the two year test cycle.  
 
Control device: T1, T2, T3, T4, T5, T6, T7, T8, T9, T10, T11, T12, T13, T14, T15 
The owner/operator shall install operate and maintain combustion zone and/or afterburner 
temperature indicators on each thermal oxidizer. Temperature readings shall be recorded at least 
every fifteen (15) minutes during source operation for each thermal oxidizer. Maintenance checks for 
proper temperature indicator operation shall be made on at least a weekly basis. Each thermal 
oxidizer shall be in place and operational whenever processes controlled by it are running, except 
during periods of thermal oxidizer malfunction or mechanical failure. 
 
Operational ranges for the monitored parameters shall be established to ensure proper operation of 
the pollution control equipment. These operational ranges for the monitored parameters shall be 
derived from stack test data, which demonstrate the proper operation of the equipment. Prior to the 
first source test, the facility shall use manufacturer’s recommendations for operational ranges. The 
manufacturer’s recommendations must be maintained on site. These ranges and supporting 
documentation (certification from manufacturer, stack test results, 30 days of normal readings, 
opacity readings, etc.) shall be submitted to the Director of Air Permitting Division within 180 days of 
startup. Operating ranges may be updated following submittal to the Department. 
 
E75, E76, E77, E78, E79 
An initial source test for VOC emissions shall be conducted within 180 days after startup of each 
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Carbon fiber production - hot air exhaust. A test for VOC emissions shall be conducted to determine 
compliance with the BACT limits. 
 
The stacks listed above are subject to work place standards. The work place standard includes Good 
design and operating practices in accordance with manufacturer’s instructions or with good 
engineering practices, including regulating the pressure within the carbonization furnaces to minimize 
VOC emissions emitted through leaks. All work place standard records shall be developed and 
maintained on site for a minimum of 5 years. 

C.19 

Equipment ID: CF0001, CF0026, CF0031, CF0002, CF0027, CF0032, CF0003, CF0028, CF0033, CF0004, 
CF0029, CF0034, CF0005, CF0030, CF0035 
 
Control Device ID: T1, T2, T3; T4, T5, T6; T7, T8, T9; T10, T11, T12; T13, T14, T15 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for NOx emissions from each 
carbon fiber production stack has been determined to be the following: 
 

Process stack Control Device ID NOx Limit 

E70 T1, T2, T3 
18.2 pounds per hour 

79.86 tons per year 

E71, E72, E73, E74 
T4, T5, T6, T7, T8, T9, T10, 

T11, T12, T13, T14, T15 
16.9 pounds per hour per stack 

74.02 tons per year per stack 
 
An initial source test for NOx shall be conducted within 180 days after startup of each carbon fiber 
production process and every two years thereafter. A test for NOx emissions shall be conducted at 
the final exhaust of each carbon fiber production stack to generate an emission factor used in 
calculating a 12‐month rolling sum to determine compliance with the BACT limits. 
 
Less frequent source testing for NOx may be approved if a minimum of two consecutive stack tests 
display emissions 75% or below the emissions limitation and there are no changes in operation that 
could increase emissions. If less frequent testing is approved the next source test must be completed 
within 60 months following the prior source testing. Results of greater than 75% of the emissions 
limitation will result in reinstating the two year test cycle.  
 
These limits include the NOx formed by the combustion of natural gas in the thermal oxidizers and 
the NOx formed through the destruction (oxidation) of nitrogen containing compounds from the 
oxidation and carbonization exhaust streams that are controlled by thermal oxidizers. Use of design 
and operating practices is BACT for the oxidation and carbonization process. Good combustion 
practices include conducting routine tune-ups and maintenance of the thermal oxidizer burners in 
accordance with manufacturer’s recommendations. Good design practices include limiting fuel 
combusted in the thermal oxidizers to natural gas only. All records of the tune-ups and maintenance 
done on the burners shall be developed and maintained on site for a minimum of 5 years. 
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Number 

Conditions 

C.20 

Equipment ID: FT0001, FT0002, FT0003, FT0004, FT0005, FT0006 
 
Control Device ID None 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for PM, PM10, PM2.5 emissions 
from each Fiber Treatment stack has been determined to be the following: 
 

Process Stack Control Device ID 
BACT Limit each stack 

PM, PM10, PM2.5 (grain/scf) 
E80, E81, E82, E83, E84, E85 None 6.09E-08 

 
An initial source test for PM, PM10, PM2.5 emissions for each Fiber Treatment stack shall be conducted 
within 180 days after startup of each Fiber Treatment line. The source test will be used to show 
compliance with the BACT limits. 

C.21 

Equipment ID: FT0001, FT0002, FT0003, FT0004, FT0005, FT0006 
 
Control Device ID None 
 
The facility is subject to New Source Performance Standards (NSPS), 40 CFR 60 Subpart A, General 
Conditions and Subpart VVV, Standards of Performance for Polymeric Coating of Supporting 
Substrates Facilities, and S.C. Regulation 61-62.60 Subparts A and VVV, Standards of Performance for 
Polymeric Coating of Supporting Substrates Facilities. 
 
In accordance with 40CFR60.744 (b): Each owner or operator of an affected facility that uses less than 
95 Mg of VOC per year shall: 
 
(b)(1) Make semiannual estimates of the projected annual amount of VOC to be used for the 
manufacture of polymeric coated substrate at the affected coating operation in that year; and 
(b)(2) Maintain records of actual VOC use. 
 
In accordance with 40CFR 60.747(b): Each owner or operator of an affected facility claiming to use less 
than 95 Mg of VOC in the first year of operation shall submit to the Department, with the notification 
of anticipated startup required under 40CFR 60.7(a)(2) of the General Provisions, a material flow chart 
indicating projected VOC use. The owner or operator shall also submit actual VOC use records at the 
end of the initial year. 
 
In accordance with 40CFR 60.747(c): Each owner or operator of an affected facility initially using less 
than 95 Mg of VOC per year shall: 
 
(c) Each owner or operator of an affected facility subject to the provisions of 40CFR 60.742(c)(3) and 
initially using less than 130 Mg of VOC per year and each owner or operator of an affected facility 
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Conditions 

initially using less than 95 Mg of VOC per year shall: 
 
(c)(1) Record semiannual estimates of projected VOC use and actual 12-month VOC use; 
(c)(2) Report the first semiannual estimate in which projected annual VOC use exceeds the applicable 
cutoff; and 
(c)(3) Report the first 12-month period in which the actual VOC use exceeds the applicable cutoff.  
 
(g) The reports required under paragraphs (b), (c), (d), and (e) of this section shall be postmarked within 
30 days of the end of the reporting period. 

C.22 

Equipment ID:  FT0001, FT0002, FT0003, FT0004, FT0005, FT0006 
 
Control Device ID: None 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for VOC emissions from each  
fiber treatment stack has been determined to be the following: 
 

Process Stack VOC BACT limit for each line 

E80, E81, E82, E83, E84, E85 
 2.86 pounds per hour 

12.53 tons per year 
 
An initial source test for VOC emissions shall be conducted within 180 days after startup of each fiber 
treatment line. A test for VOC emissions shall be conducted at each fiber treatment stack to generate 
an emission factor to be used in calculating a 12‐month rolling sum to determine compliance with the 
BACT limits. 

C.23 

Equipment ID: BR0001, BR0002, BR0003, BR0004, BR0005, BR0006, BR0007, BR0008, BR0009, 
BR0010, BR0011 
 
Control Device ID: None 
 
In accordance with SC Regulation 61-62.5, Standard 7, the permittee will demonstrate BACT for VOC 
emissions from the process by good design and operating/combustion practices and compliance with  
the applicable work practice standards of 40 CFR 63, Subpart DDDDD. 

C.24 

Equipment ID: BR0001, BR0002, BR0003, BR0004, BR0005, BR0006, BR0007, BR0008, BR0009, 
BR0010, BR0011 
 
Control Device ID: None 
 
Prior to startup of each phase, the owner/operator shall submit to the Department Manufacturer’s 
data or other appropriate information to verify Boiler Type A & Boiler Type B specifications (as built) 
to confirm the models constructed are the ones provided on the permit application. The 
owner/operator shall submit to the Department Manufacturer’s data or other appropriate information 
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to verify that Boiler Type A & Boiler Type B employ low NOx burners or equivalent technology. 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for NOx, CO, PM, PM10, PM2.5 and 
SO2 emissions from each boiler process stack has been determined to be the following: 
 

BACT limits 
Emission Data lb/MMBtu 
NOx @ 15 ppmv 0.018  

CO @ 50 ppmv at 3% O2 0.04 
PM, PM10, PM2.5 0.001 

SO2 0.0006 
 
An initial source test for NOx, CO, and PM, PM10, PM2.5 for boiler Type A stack and boiler Type B stack 
shall be conducted within 180 days after startup of each boiler stack. The source test will be used to 
show compliance with the BACT limits. 
 
The boilers are permitted to combust only natural gas or propane. The use of any other substances 
as fuel is prohibited without prior written approval from the Department. 
 
The owner/operator shall perform annual tune-ups in accordance with manufacturer’s specifications 
or with good engineering practices to optimize CO and NOX emissions. A tune-up plan shall be 
developed and kept on file.  All tune-up records shall be kept on site for a minimum of 5 years. 

C.25 

Equipment ID: EE0001, EE0002, EE0003, EE0004, EE0005, EE0006, EE0007, EE0008, EE0009, EE0010, 
EE0011, EE0012, EE0013, EE0014, EE0015, EE0016, EE0017, EE0018, EE0019, EE0020, EE0021, EE0022, 
EE0023, EE0024, EE0025, EE0026, EE0027, EE0028, EE0029, EE0030, EE0031, EE0032, EE0033, EE0033 
 
Control Device ID: None 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for CO emissions for the 
emergency generators and fire pumps has been determined to be compliance with NSPS, subpart IIII 
and JJJJ. Hours of operation for maintenance and testing purposes are limited to 100 hours per year 
 
Prior to startup of each Firewater / Emergency Water Pump, the owner/operator shall submit to the 
Department Manufacturer’s data or other appropriate information to verify the CO emission rates for 
the Firewater / Emergency Water Pumps emissions are no greater than the values stated in the 
Construction Permit Application, Appendix F BACT Analysis Emission Calculations dated April 2017. 
 

Emergency Power/stack CO BACT limit 
Natural Gas Generators 

E117, E118, E119, E120, E121, E122, E123 
Compliance with NSPS JJJJ CO limit: 4.0 g/hp-hr 

or 540 ppm, by volume, at 15% oxygen 
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Diesel Emergency Generators 
E97, E98, E99, E100, E101, E102, E103, 

E104, E105, E106, E107, E108, E109, E110, 
E111, E112, E113, E114, E115, E116 

Compliance with NSPS IIII CO limit: 5.50E-03 
lb/hp-hr 

Firewater / Emergency Water Pumps 
E124, E125, E126, E127, E128, E129 

Compliance with NSPS Subpart IIII and 0.53 
g/hp-hr CO 

 
The owner/operator will purchase engines certified by the manufacturer to meet the requirements of 
NSPS Subparts IIII and JJJJ.  Facility shall maintain records required to show compliance with NSPS 
Subpart IIII and JJJJ. The owner/operator must record the actual operating hours monthly. Records of 
recorded hours and 12-month rolling sums shall be maintained on site and made available for 
inspection. 

C.26 

Equipment ID: EE0001, EE0002, EE0003, EE0004, EE0005, EE0006, EE0007, EE0008, EE0009, EE0010, 
EE0011, EE0012, EE0013, EE0014, EE0015, EE0016, EE0017, EE0018, EE0019, EE0020, EE0021, EE0022, 
EE0023, EE0024, EE0025, EE0026, EE0027, EE0028, EE0029, EE0030, EE0031, EE0032, EE0033, EE0033 
 
Control Device ID: None 
 
In accordance with SC Regulation 61-62.5, Standard 7, the BACT limit for PM, PM10, PM2.5, NOx, SO2, 
and VOC emissions for the emergency generators has been determined to be compliance with NSPS, 
subpart IIII and JJJJ. Hours of operation for maintenance and testing purposes are limited to 100 hours 
per year. 
 

Emergency Power BACT limits for: PM, PM10, PM2.5 , NOx , SO2, VOC 

Natural Gas Generators/stack 
E117, E118, E119, E120, E121, E122, E123 

As specified in 40 CFR 60, Subpart JJJJ 

Diesel Emergency Generators 
E97, E98, E99, E100, E101, E102, E103, 

E104, E105, E106, E107, E108, E109, 
E110, E111, E112, E113, E114, E115, E116 

As specified in 40 CFR 60, Subpart IIII 

Firewater / Emergency Water Pumps 
E124, E125, E126, E127, E128, E129 

As specified in 40 CFR 60, Subpart IIII  

 
The owner/operator will purchase engines certified by the manufacturer to meet the requirements of 
NSPS Subparts IIII and JJJJ.  Facility shall maintain records required to show compliance with NSPS 
Subpart IIII and JJJJ. The owner/operator must keep records of the operation of the engine in 
emergency and non-emergency service that are recorded through a non-resettable hour meter on a 
monthly basis. Records of recorded hours and 12-month rolling sums shall be maintained on site and 
made available for inspection. 

C.27 
Equipment ID: Carbon Fiber Production, Boilers, and Emergency Equipment 
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In accordance with SC Regulation 61-62.5, Standard 7, the BACT limits for CO2e emissions have been 
determined to be the following by manufacturing area: 
 

Emission Unit Emissions Limit CO2e (tons/year) 
Carbon Fiber Production 45,916 
Emergency Equipment 20,045 

Boilers 260,839 
 
The owner/operator shall maintain fuel usage, production records and emission factors (40 CFR Part 
98 (Mandatory GHG Reporting Rule), Subpart C (General Stationary Fuel Combustion Sources) and any 
other records necessary to determine CO2e emissions. CO2e emissions shall be calculated on a 
semiannual basis, and a twelve month rolling sum shall be calculated for total CO2e emissions. 
Emissions from malfunctions are required to be quantified and included in the calculations. The twelve 
month rolling sum shall be less than 326,800 tons. Reports of the calculated values and the twelve-
month rolling sum, calculated for each month in the reporting period, shall be submitted 
semiannually. 
 
Process Optimization practices shall be developed and maintained in an Operations and Maintenance 
Manual (O & M Manual) which specifies proper optimization practices, training, maintenance and 
repair. 
 
For phase one and each additional phase, logs and operational maintenance plans are required to be 
maintained onsite and available for inspection by the department upon request. This O & M Manual 
shall be updated as required to reflect changes in operations, equipment, and emissions. 
 
An algorithm, including example calculations and emission factors, explaining the method used to 
determine emission rates shall only be included in the initial report. Subsequent submittals of the 
algorithm are required within 30 days of the change if the algorithm or basis for emissions is modified 
or the Department requests additional information. 

C.28 

Equipment ID: Facility wide 
 
It has been determined that this facility is subject to S.C. Regulation 61-62.68, Chemical Accident 
Prevention Provisions, due to in-process storage or use of a regulated substance in quantities above 
the specified threshold; therefore, the following must be completed: 
 
• Submittal of a Risk Management Plan (RMP) to the Environmental Protection Agency (EPA) prior 

to the date the regulated substance is first present above the threshold quantity in a process. 
 
• Compliance with the Risk Management Program prior to the date the regulated substance is first 

present above the threshold quantity in a process. 
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• Submittal of the RMP in accordance with S.C. Regulation 61-62.68.150. 
 
• For Program 1 processes, the owner/operator shall submit along with the RMP the certification 

statement provided in Section 68.12(b)(4). For all other covered processes, the owner/operator 
shall submit along with the RMP a single certification that, to the best of the signer’s knowledge, 
information, and belief formed after reasonable inquiry, the information submitted is true, 
accurate, and complete. 

 
If it is determined by the implementing agency (or other delegated authority) that additional relevant 
information is needed, this facility will be required to submit the information in a timely manner. 

 
D. NESHAP PERIODIC REPORTING SCHEDULE SUMMARY 
 
NESHAP 

Part 
NESHAP 
Subpart 

Compliance Monitoring 
Report Submittal Frequency Reporting Period Report Due Date 

63 ZZZZ N/A N/A N/A 

63 YY Semi-Annual 
Six month period beginning 

upon startup of any 
affected source 

No later than 60 days after the 
end of each 6-month period 

63 DDDDD Biennial January 1 – December 31 
Postmarked no later than 

January 31  

63 DDDDD 5-years January 1 – December 31 
Postmarked no later than 

January 31  

63 B Semi-Annual 
January 1 through June 30 

July 1 through December 31 
August 30 
March 1 

 
1. This table summarizes only the periodic compliance reporting schedule. Additional reports may be required. 

See specific NESHAP Subpart for additional reporting requirements and associated schedule. 
2. This reporting schedule does not supersede any other reporting requirements including but not limited to 

40 CFR Part 60, 40 CFR Part 61, 40 CFR Part 63, and/or Title V. The MACT reporting schedule may be adjusted 
to coincide with the Title V reporting schedule with prior approval from the Department in accordance with 
40 CFR 63.10(a)(5). This request may be made 1 year after the compliance date for the associated MACT 
standard. 

 
 

E. NESHAP – CONDITIONS 
 

Condition 
Number 

Conditions 

E.1 
All NESHAP notifications and reports shall be sent to the Manager of the Air Toxics Section, South 
Carolina Department of Health and Environmental Control - Bureau of Air Quality. 
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E.2 

All NESHAP notifications and the cover letter to periodic reports shall be sent to the United States 
Environmental Protection Agency (US EPA) at the following address or electronically as required by 
the specific subpart: 
     US EPA, Region 4 
     Air, Pesticides and Toxics Management Division 
     61 Forsyth Street SW 
     Atlanta, GA 30303 

E.3 

This facility has processes subject to the provisions of S.C. Regulation 61-62.63 and 40 CFR Part 63, 
National Emission Standards for Hazardous Air Pollutants, Subparts A and Subpart ZZZZ-National 
Emission Standards For Hazardous Air Pollutants For Stationary Reciprocating Internal Combustion 
Engines. Existing affected sources shall be in compliance with the requirements of these Subparts by 
the compliance date, unless otherwise noted. Any new affected sources shall comply with the 
requirements of these Subparts upon initial start-up unless otherwise noted. 

E.4 

This facility has processes subject to the provisions of S.C. Regulation 61-62.63 and 40 CFR Part 63, 
National Emission Standards for Hazardous Air Pollutants, Subparts A and Subpart YY-National 
Emission Standards For Hazardous Air Pollutants For Source Categories: Generic Maximum 
Achievable Control Technology Standards. Existing affected sources shall be in compliance with the 
requirements of these Subparts by the compliance date, unless otherwise noted. Any new affected 
sources shall comply with the requirements of these Subparts upon initial start-up unless otherwise 
noted. 

E.5 

This facility has processes subject to the provisions of S.C. Regulation 61-62.63 and 40 CFR Part 63, 
National Emission Standards for Hazardous Air Pollutants, Subparts A and Subpart DDDDD-National 
Emission Standards For Hazardous Air Pollutants For Major Sources: Industrial, Commercial, And 
Institutional Boilers And Process Heaters. Existing affected sources shall be in compliance with the 
requirements of these Subparts by the compliance date, unless otherwise noted. Any new affected 
sources shall comply with the requirements of these Subparts upon initial start-up unless otherwise 
noted. 

112(g) Determination for HAPs 
General Requirements 

E.6 

The carbon fiber production process is subject to the provisions of S.C. Regulation 61-62.63 and 40 
CFR Part 63, National Emission Standards for Hazardous Air Pollutants, and shall comply with all 
applicable requirements contained in 40 CFR Part 63, Subpart B Requirements for Control Technology 
Determinations for Major Sources in accordance with section 112(g) and Subpart A - General 
Provisions. 

E.7 
All provisions contained in this Notice of MACT Approval (NOMA) shall be federally enforceable upon 
issuance of the permit, as provided by SC Regulations 61-63.43(j) and 63.43(g)(3). 

E.8 
This NOMA applies to the Carbon Fiber Production stacks E70 through E79 and carbon fiber 
treatment process emitted through stacks E80 through E85. 

E.9 
All official correspondence, plans, permit applications, and written statements are an integral part of 
this NOMA. 

E.10 The owner/operator shall submit written notification to the Director of the Air Permitting Division 
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and the Regional Air Section Manager of the date construction is commenced, postmarked no later 
than 30 days after such date, and written notification of the actual date of initial startup of each new 
or altered source, postmarked within 15 days after such date. 

E.11 The owner or operator shall comply with all terms, conditions, and limitations of this NOMA. 
MACT Emission Limits 

E.12 

Pursuant to 40 CFR 63.43(g) and SC Regulation 61-63.43(g)(1) MACT determination, the 
owner/operator shall not discharge or cause to be discharged into the atmosphere any emissions of 
HCN in excess of the limits listed below: 
 

  

Process/stack 
Work Practice 

Standards 
HCN MACT Emission 

Limit each stack (ppmv) 

Oxidation ovens and carbonation 
furnaces (E70) 

N/A 5.24 

Oxidation ovens and carbonation 
furnaces (E71, E72, E73, E74) 

N/A 4.75 

Carbon fiber production - hot air 
exhaust (E75, E76, E77, E78, E79) 

Design system to 
regulate pressure 

within the 
carbonization furnaces 

5.0 

Carbon fiber treatment (E80, E81,E82, 
E83, E84, E85) 

Good design and 
operational practices 

1.5 

General Compliance Requirements 

E.13 
The owner/operator must be in compliance with the emissions limitations listed in condition E12 
including operating limits, at all times. 

E.14 

The owner/operator must always operate and maintain the Carbon Fiber Production processes   
vented through stacks E70 through E79 and carbon fiber treatment process emitted through stacks 
E80 through E85 including air pollution control and monitoring equipment, according to the 
provisions in 40 CFR 63.6(e)(1)(i). 

E.15 

(e) Operation and maintenance requirements. (1)(i) At all times, including periods of startup, 
shutdown, and malfunction, the owner or operator must operate and maintain any affected source, 
including associated air pollution control equipment and monitoring equipment, in a manner 
consistent with safety and good air pollution control practices for minimizing emissions. During a 
period of startup, shutdown, or malfunction, this general duty to minimize emissions requires that 
the owner or operator reduce emissions from the affected source to the greatest extent which is 
consistent with safety and good air pollution control practices. The general duty to minimize 
emissions during a period of startup, shutdown, or malfunction does not require the owner or 
operator to achieve emission levels that would be required by the applicable standard at other times 
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if this is not consistent with safety and good air pollution control practices, nor does it require the 
owner or operator to make any further efforts to reduce emissions if levels required by the applicable 
standard have been achieved. Determination of whether such operation and maintenance 
procedures are being used will be based on information available to the Administrator which may 
include, but is not limited to, monitoring results, review of operation and maintenance procedures 
(including the startup, shutdown, and malfunction plan required in paragraph (e)(3) of this section), 
review of operation and maintenance records, and inspection of the source. 

(ii) Malfunctions must be corrected as soon as practicable after their occurrence. To the extent 
that an unexpected event arises during a startup, shutdown, or malfunction, an owner or operator 
must comply by minimizing emissions during such a startup, shutdown, and malfunction event 
consistent with safety and good air pollution control practices. 

(iii) Operation and maintenance requirements established pursuant to section 112 of the Act 
are enforceable independent of emissions limitations or other requirements in relevant standards.  

(3) Startup, shutdown, and malfunction plan. (i) The owner or operator of an affected source must 
develop a written startup, shutdown, and malfunction plan that describes, in detail, procedures for 
operating and maintaining the source during periods of startup, shutdown, and malfunction; and a 
program of corrective action for malfunctioning process, air pollution control, and monitoring 
equipment used to comply with the relevant standard. The startup, shutdown, and malfunction plan 
does not need to address any scenario that would not cause the source to exceed an applicable 
emission limitation in the relevant standard. This plan must be developed by the owner or operator 
by the source's compliance date for that relevant standard. The purpose of the startup, shutdown, 
and malfunction plan is to—  

(A) Ensure that, at all times, the owner or operator operates and maintains each affected source, 
including associated air pollution control and monitoring equipment, in a manner which satisfies the 
general duty to minimize emissions established by paragraph (e)(1)(i) of this section; 

(B) Ensure that owners or operators are prepared to correct malfunctions as soon as practicable 
after their occurrence in order to minimize excess emissions of hazardous air pollutants; and  

(C) Reduce the reporting burden associated with periods of startup, shutdown, and malfunction 
(including corrective action taken to restore malfunctioning process and air pollution control 
equipment to its normal or usual manner of operation).  

 (iii) When actions taken by the owner or operator during a startup or shutdown (and the startup 
or shutdown causes the source to exceed any applicable emission limitation in the relevant emission 
standards), or malfunction (including actions taken to correct a malfunction) are consistent with the 
procedures specified in the affected source's startup, shutdown, and malfunction plan, the owner or 
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operator must keep records for that event which demonstrate that the procedures specified in the 
plan were followed. These records may take the form of a “checklist,” or other effective form of 
recordkeeping that confirms conformance with the startup, shutdown, and malfunction plan and 
describes the actions taken for that event. In addition, the owner or operator must keep records of 
these events as specified in paragraph 63.10(b), including records of the occurrence and duration of 
each startup or shutdown (if the startup or shutdown causes the source to exceed any applicable 
emission limitation in the relevant emission standards), or malfunction of operation and each 
malfunction of the air pollution control and monitoring equipment. Furthermore, the owner or 
operator shall confirm that actions taken during the relevant reporting period during periods of 
startup, shutdown, and malfunction were consistent with the affected source's startup, shutdown 
and malfunction plan in the semiannual (or more frequent) startup, shutdown, and malfunction 
report required in §63.10(d)(5).  

(iv) If an action taken by the owner or operator during a startup, shutdown, or malfunction 
(including an action taken to correct a malfunction) is not consistent with the procedures specified in 
the affected source's startup, shutdown, and malfunction plan, and the source exceeds any 
applicable emission limitation in the relevant emission standard, then the owner or operator must 
record the actions taken for that event and must report such actions within 2 working days after 
commencing actions inconsistent with the plan, followed by a letter within 7 working days after the 
end of the event, in accordance with §63.10(d)(5) (unless the owner or operator makes alternative 
reporting arrangements, in advance, with the Administrator). 

(v) The owner or operator must maintain at the affected source a current startup, shutdown, 
and malfunction plan and must make the plan available upon request for inspection and copying by 
the Administrator. In addition, if the startup, shutdown, and malfunction plan is subsequently revised 
as provided in paragraph (e)(3)(viii) of this section, the owner or operator must maintain at the 
affected source each previous (i.e., superseded) version of the startup, shutdown, and malfunction 
plan, and must make each such previous version available for inspection and copying by the 
Administrator for a period of 5 years after revision of the plan. If at any time after adoption of a 
startup, shutdown, and malfunction plan the affected source ceases operation or is otherwise no 
longer subject to the provisions of this part, the owner or operator must retain a copy of the most 
recent plan for 5 years from the date the source ceases operation or is no longer subject to this part 
and must make the plan available upon request for inspection and copying by the Administrator. The 
Administrator may at any time request in writing that the owner or operator submit a copy of any 
startup, shutdown, and malfunction plan (or a portion thereof) which is maintained at the affected 
source or in the possession of the owner or operator. Upon receipt of such a request, the owner or 
operator must promptly submit a copy of the requested plan (or a portion thereof) to the 
Administrator. The owner or operator may elect to submit the required copy of any startup, 
shutdown, and malfunction plan to the Administrator in an electronic format. If the owner or 
operator claims that any portion of such a startup, shutdown, and malfunction plan is confidential 
business information entitled to protection from disclosure under section 114(c) of the Act or 40 CFR 
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2.301, the material which is claimed as confidential must be clearly designated in the submission.  

(vi) To satisfy the requirements of this section to develop a startup, shutdown, and malfunction 
plan, the owner or operator may use the affected source's standard operating procedures (SOP) 
manual, or an Occupational Safety and Health Administration (OSHA) or other plan, provided the 
alternative plans meet all the requirements of this section and are made available for inspection or 
submitted when requested by the Administrator.  

(vii) Based on the results of a determination made under paragraph (e)(1)(i) of this section, the 
Administrator may require that an owner or operator of an affected source make changes to the 
startup, shutdown, and malfunction plan for that source. The Administrator must require appropriate 
revisions to a startup, shutdown, and malfunction plan, if the Administrator finds that the plan:  

(A) Does not address a startup, shutdown, or malfunction event that has occurred;  

(B) Fails to provide for the operation of the source (including associated air pollution control and 
monitoring equipment) during a startup, shutdown, or malfunction event in a manner consistent with 
the general duty to minimize emissions established by paragraph (e)(1)(i) of this section;  

(C) Does not provide adequate procedures for correcting malfunctioning process and/or air 
pollution control and monitoring equipment as quickly as practicable; or  

(D) Includes an event that does not meet the definition of startup, shutdown, or malfunction 
listed in §63.2.  

(viii) The owner or operator may periodically revise the startup, shutdown, and malfunction plan 
for the affected source as necessary to satisfy the requirements of this part or to reflect changes in 
equipment or procedures at the affected source. Unless the permitting authority provides otherwise, 
the owner or operator may make such revisions to the startup, shutdown, and malfunction plan 
without prior approval by the Administrator or the permitting authority. However, each such revision 
to a startup, shutdown, and malfunction plan must be reported in the semiannual report required 
by §63.10(d)(5). If the startup, shutdown, and malfunction plan fails to address or inadequately 
addresses an event that meets the characteristics of a malfunction but was not included in the 
startup, shutdown, and malfunction plan at the time the owner or operator developed the plan, the 
owner or operator must revise the startup, shutdown, and malfunction plan within 45 days after the 
event to include detailed procedures for operating and maintaining the source during similar 
malfunction events and a program of corrective action for similar malfunctions of process or air 
pollution control and monitoring equipment. In the event that the owner or operator makes any 
revision to the startup, shutdown, and malfunction plan which alters the scope of the activities at the 
source which are deemed to be a startup, shutdown, or malfunction, or otherwise modifies the 
applicability of any emission limit, work practice requirement, or other requirement in a standard 
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established under this part, the revised plan shall not take effect until after the owner or operator 
has provided a written notice describing the revision to the permitting authority. 

Initial Compliance Requirements 

E.16 

In order to demonstrate initial compliance with the MACT emissions limitations in condition E12 (E70, 
71, 72, 73, 74), the owner/operator must conduct an initial performance test for each thermal oxidizer 
to establish a 3-hour block average minimum operating temperature, and conduct monitoring 
equipment performance evaluations within 60 days after achieving the maximum production rate at 
which the facility will be operated, but not later than 180 days after initial startup. 
 
The owner/operator must conduct each performance test at representative performance (i.e., 
performance based on normal operating conditions) and must demonstrate initial compliance based 
on this test. 
 
During the initial performance test, the facility shall continuously monitor the firebox temperature 
during each of the required 1-hour test runs. The minimum firebox temperature must then be 
established as the average of the three minimum 15-minute firebox temperatures monitored during 
each of the three 1-hour test runs. 
 
When conducting the performance test for HCN emissions, the owner/operator must use a method 
approved by the Bureau. 
 
Notification of intent to source test, submittal of site-specific test plans, performance of source tests, 
and the reporting of source test results shall comply with 40 CFR 63 Sections 63.7 and 63.10 and with 
SC Regulation 61-62.1, Section IV Source Tests.  The owner/operator shall submit a site specific test 
plan at least 60 calendar days before the performance test is scheduled to take place. The 
Department must be notified at least two weeks prior to a source test so that a representative may 
be present. 

E.17 
In order to demonstrate initial compliance with the MACT emissions limitations in condition E12 (E75, 
E76, E77, E78, E79) the owner/operator must conduct a one-time source test for HCN emissions 
within 180 days after startup of each Carbon fiber production - hot air exhaust line. 

E.18 
In order to demonstrate initial compliance with the MACT emissions limitations in condition E12 (E80, 
E81, E82, E83, E84, E85) the owner/operator must conduct a one-time source test for HCN emissions 
within 180 days after startup of each carbon fiber treatment line. 

Continuous Compliance Requirements 

E.19 

Pursuant to 40 CFR 63.43 (g)(2)(ii) and SC Regulation 61-63.43(g)(2), the owner/operator shall conduct 
the following monitoring to assure continuous compliance with the applicable emission limitations 
in condition E12. 
 

Process stack Control Device ID Monitoring 
E70 T1, T2, T3 Source test and continuous 
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E71, E72, E73, E74 
T4, T5, T6, T7, T8, T9, T10, 

T11, T12, T13, T14, T15 
temperature monitoring 

 
In order to demonstrate continuous compliance with the MACT emissions limitation, the 
owner/operator will record the 3-hour block average of all recorded firebox temperature readings, 
and maintain the 3-hour block average temperature above the minimum temperature established 
during the performance test. The firebox temperature indicator monitoring system must measure 
and record a temperature reading at least every fifteen minutes. 
 
When conducting the performance test for HCN emissions, the owner/operator must use a test 
method approved by the Bureau. 
 
A source test of the combined emissions stream of the oxidation ovens and carbonation furnaces 
shall to be performed every two (2) years after the initial performance test.  
 
Less frequent source testing for HCN may be approved if a minimum of two consecutive stack tests 
display emissions 75% or below the emissions limitation and there are no changes in operation that 
could increase emissions. If less frequent testing is approved the next source test must be completed 
within 60 months following the prior source testing. Results of greater than 75% of the emissions 
limitation will result in reinstating the two year test cycle. The facility shall update operating ranges 
and Notification of Compliance Status (NOCS) based on the most recent performance test. 
 
All source tests shall be conducted in accordance with 40 CFR 63.7 and SC Regulation 61-62.1, Section 
IV, Source Tests and as required in the “Initial Compliance Requirements” section of this NOMA. 

E.20 

The owner/operator is required to use work practice standards for the Carbon fiber production - hot 
air exhaust and fiber treatment. 
 

Process stack Pollutant Emission Limit Method 

E75, E76, E77, E78, E79 HCN 
Design system to regulate pressure 
within the carbonization furnaces. 

Recordkeeping 

E80, E81, E82, E83, E84, E85 HCN 
Good design and operational 

practices 
Recordkeeping 

 
E75, E76, E77, E78, E79 
The work place standard for Carbon fiber production - hot air exhaust includes Good design and 
operating practices in accordance with manufacturer’s instructions and with good engineering 
practice, including regulating the pressure within the carbonization furnaces to minimize HCN 
emissions emitted through leaks. All work place standard records shall be developed and maintained 
on site for a minimum of 5 years demonstrating compliance with manufacturer’s instructions and 
good engineering practice. 
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E80, E81, E82, E83, E84, E85 
The work place standard for carbon fiber treatment includes Good design and operating practices in 
accordance with manufacturer’s instructions and with good engineering practice. All work place 
standard records shall be developed and maintained on site for a minimum of 5 years demonstrating 
compliance with manufacturer’s instructions and good engineering practice. 

Monitoring Installation, Operation, And Maintenance Requirements 

E.21 

Continuous monitoring system (CMS) for the thermal oxidizers must be capable of completing a 
minimum of one cycle of operation (sampling, analyzing, and recording) for each successive 15-
minute period. 

At all times, the owner/operator must maintain the monitoring equipment including, but not limited 
to, maintaining necessary parts for routine repairs of the monitoring equipment. 

Record the results of each inspection, calibration, and validation check. 

For each temperature monitoring device, the facility must meet the following requirements: 

(1) Locate the temperature sensor in a position that provides a representative temperature. 

(2) Use a temperature sensor with a minimum accuracy of 4°F or 0.75 percent of the temperature 
value, whichever is larger. 

(3) Perform an electronic calibration at least semiannually according to the procedures in the 
manufacturer's owner’s manual. Following the electronic calibration, conduct a temperature 
sensor validation check in which a second or redundant temperature sensor placed nearby the 
process temperature sensor must yield a reading within 30°F of the process temperature 
sensor's reading. 

(4) Conduct calibration and validation checks any time the sensor exceeds the manufacturer's 
specified maximum operating temperature range or install a new temperature sensor. 

(5) At least quarterly, inspect all components for integrity and all electrical connections for continuity, 
oxidation, and galvanic corrosion. 

Notification Requirements 

E.22 

The owner/operator must submit all applicable notifications as required by 40 CFR 63 Subpart A that 
apply to the owner/operator by the dates specified.  
63.9(e) Notification of performance test. The owner or operator of an affected source shall notify the 
Administrator in writing of his or her intention to conduct a performance test at least 60 calendar 
days before the performance test is scheduled to begin to allow the Administrator to review and 
approve the site-specific test plan required under §63.7(c), if requested by the Administrator, and to 
have an observer present during the test. 
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(g) Additional notification requirements for sources with continuous monitoring systems. The owner 
or operator of an affected source required to use a CMS by a relevant standard shall furnish the 
Administrator written notification as follows:  

(1) A notification of the date the CMS performance evaluation under §63.8(e) is scheduled to 
begin, submitted simultaneously with the notification of the performance test date required under 
§63.7(b). If no performance test is required, or if the requirement to conduct a performance test has 
been waived for an affected source under §63.7(h), the owner or operator shall notify the 
Administrator in writing of the date of the performance evaluation at least 60 calendar days before 
the evaluation is scheduled to begin;  

(2) A notification that COMS data results will be used to determine compliance with the 
applicable opacity emission standard during a performance test required by §63.7 in lieu of Method 
9 or other opacity emissions test method data, as allowed by §63.6(h)(7)(ii), if compliance with an 
opacity emission standard is required for the source by a relevant standard. The notification shall be 
submitted at least 60 calendar days before the performance test is scheduled to begin; and  

(3) A notification that the criterion necessary to continue use of an alternative to relative 
accuracy testing, as provided by §63.8(f)(6), has been exceeded. The notification shall be delivered or 
postmarked not later than 10 days after the occurrence of such exceedance, and it shall include a 
description of the nature and cause of the increased emissions.  

(h) Notification of compliance status. (1) The requirements of paragraphs (h)(2) through (h)(4) of 
this section apply when an affected source becomes subject to a relevant standard.  

(2)(i) Before a title V permit has been issued to the owner or operator of an affected source, and 
each time a notification of compliance status is required under this part, the owner or operator of 
such source shall submit to the Administrator a notification of compliance status, signed by the 
responsible official who shall certify its accuracy, attesting to whether the source has complied with 
the relevant standard. The notification shall list— 

(A) The methods that were used to determine compliance;  

(B) The results of any performance tests, opacity or visible emission observations, continuous 
monitoring system (CMS) performance evaluations, and/or other monitoring procedures or methods 
that were conducted;  

(C) The methods that will be used for determining continuing compliance, including a 
description of monitoring and reporting requirements and test methods;  
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(D) The type and quantity of hazardous air pollutants emitted by the source (or surrogate 
pollutants if specified in the relevant standard), reported in units and averaging times and in 
accordance with the test methods specified in the relevant standard;  

(E) If the relevant standard applies to both major and area sources, an analysis demonstrating 
whether the affected source is a major source (using the emissions data generated for this 
notification); 

(F) A description of the air pollution control equipment (or method) for each emission point, 
including each control device (or method) for each hazardous air pollutant and the control efficiency 
(percent) for each control device (or method); and  

(G) A statement by the owner or operator of the affected existing, new, or reconstructed source 
as to whether the source has complied with the relevant standard or other requirements.  

(ii) The notification must be sent before the close of business on the 60th day following the 
completion of the relevant compliance demonstration activity specified in the relevant standard 
(unless a different reporting period is specified in the standard, in which case the letter must be sent 
before the close of business on the day the report of the relevant testing or monitoring results is 
required to be delivered or postmarked). For example, the notification shall be sent before close of 
business on the 60th (or other required) day following completion of the initial performance test and 
again before the close of business on the 60th (or other required) day following the completion of 
any subsequent required performance test. If no performance test is required but opacity or visible 
emission observations are required to demonstrate compliance with an opacity or visible emission 
standard under this part, the notification of compliance status shall be sent before close of business 
on the 30th day following the completion of opacity or visible emission observations. Notifications 
may be combined as long as the due date requirement for each notification is met. 

(3) After a title V permit has been issued to the owner or operator of an affected source, the 
owner or operator of such source shall comply with all requirements for compliance status reports 
contained in the source's title V permit, including reports required under this part. After a title V 
permit has been issued to the owner or operator of an affected source, and each time a notification 
of compliance status is required under this part, the owner or operator of such source shall submit 
the notification of compliance status to the appropriate permitting authority following completion of 
the relevant compliance demonstration activity specified in the relevant standard.  

 (j) Change in information already provided. Any change in the information already provided under this 
section shall be provided to the Administrator in writing within 15 calendar days after the change. 

Recordkeeping and Reporting Requirements 

E.23 
The owner/operator shall keep records as required by 40 CFR 63 Subpart A. §63.10 Recordkeeping 
and reporting requirements. 
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(b) General recordkeeping requirements. (1) The owner or operator of an affected source subject 
to the provisions of this part shall maintain files of all information (including all reports and 
notifications) required by this part recorded in a form suitable and readily available for expeditious 
inspection and review. The files shall be retained for at least 5 years following the date of each 
occurrence, measurement, maintenance, corrective action, report, or record. At a minimum, the most 
recent 2 years of data shall be retained on site. The remaining 3 years of data may be retained off 
site. Such files may be maintained on microfilm, on a computer, on computer floppy disks, on 
magnetic tape disks, or on microfiche.  

(2) The owner or operator of an affected source subject to the provisions of this part shall 
maintain relevant records for such source of— 

(i) The occurrence and duration of each startup or shutdown when the startup or shutdown 
causes the source to exceed any applicable emission limitation in the relevant emission standards; 

(ii) The occurrence and duration of each malfunction of operation (i.e., process equipment) or 
the required air pollution control and monitoring equipment;  

(iii) All required maintenance performed on the air pollution control and monitoring equipment;  

(iv)(A) Actions taken during periods of startup or shutdown when the source exceeded 
applicable emission limitations in a relevant standard and when the actions taken are different from 
the procedures specified in the affected source's startup, shutdown, and malfunction plan (see 
§63.6(e)(3)); or 

(B) Actions taken during periods of malfunction (including corrective actions to restore 
malfunctioning process and air pollution control and monitoring equipment to its normal or usual 
manner of operation) when the actions taken are different from the procedures specified in the 
affected source's startup, shutdown, and malfunction plan (see §63.6(e)(3)); 

(v) All information necessary, including actions taken, to demonstrate conformance with the 
affected source's startup, shutdown, and malfunction plan (see §63.6(e)(3)) when all actions taken 
during periods of startup or shutdown (and the startup or shutdown causes the source to exceed 
any applicable emission limitation in the relevant emission standards), and malfunction (including 
corrective actions to restore malfunctioning process and air pollution control and monitoring 
equipment to its normal or usual manner of operation) are consistent with the procedures specified 
in such plan. (The information needed to demonstrate conformance with the startup, shutdown, and 
malfunction plan may be recorded using a “checklist,” or some other effective form of recordkeeping, 
in order to minimize the recordkeeping burden for conforming events); 
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(vi) Each period during which a CMS is malfunctioning or inoperative (including out-of-control 
periods);  

(vii) All required measurements needed to demonstrate compliance with a relevant standard 
(including, but not limited to, 15-minute averages of CMS data, raw performance testing 
measurements, and raw performance evaluation measurements, that support data that the source 
is required to report);  

(C) The Administrator or delegated authority, upon notification to the source, may require the 
owner or operator to maintain all measurements as required by paragraph (b)(2)(vii), if the 
administrator or the delegated authority determines these records are required to more accurately 
assess the compliance status of the affected source. 

(viii) All results of performance tests, CMS performance evaluations, and opacity and visible 
emission observations;  

(ix) All measurements as may be necessary to determine the conditions of performance tests 
and performance evaluations;  

(x) All CMS calibration checks;  

(xi) All adjustments and maintenance performed on CMS;  

(xii) Any information demonstrating whether a source is meeting the requirements for a waiver 
of recordkeeping or reporting requirements under this part, if the source has been granted a waiver 
under paragraph (f) of this section;  

(xiii) All emission levels relative to the criterion for obtaining permission to use an alternative to 
the relative accuracy test, if the source has been granted such permission under §63.8(f)(6); and  

(xiv) All documentation supporting initial notifications and notifications of compliance status 
under §63.9.  

(3) Recordkeeping requirement for applicability determinations. If an owner or operator determines 
that his or her stationary source that emits (or has the potential to emit, without considering controls) 
one or more hazardous air pollutants regulated by any standard established pursuant to section 
112(d) or (f), and that stationary source is in the source category regulated by the relevant standard, 
but that source is not subject to the relevant standard (or other requirement established under this 
part) because of limitations on the source's potential to emit or an exclusion, the owner or operator 
must keep a record of the applicability determination on site at the source for a period of 5 years 
after the determination, or until the source changes its operations to become an affected source, 
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whichever comes first. The record of the applicability determination must be signed by the person 
making the determination and include an analysis (or other information) that demonstrates why the 
owner or operator believes the source is unaffected (e.g., because the source is an area source). The 
analysis (or other information) must be sufficiently detailed to allow the Administrator to make a 
finding about the source's applicability status with regard to the relevant standard or other 
requirement. If relevant, the analysis must be performed in accordance with requirements 
established in relevant subparts of this part for this purpose for particular categories of stationary 
sources. If relevant, the analysis should be performed in accordance with EPA guidance materials 
published to assist sources in making applicability determinations under section 112, if any. The 
requirements to determine applicability of a standard under §63.1(b)(3) and to record the results of 
that determination under paragraph (b)(3) of this section shall not by themselves create an obligation 
for the owner or operator to obtain a title V permit. 

(c) Additional recordkeeping requirements for sources with continuous monitoring systems. In 
addition to complying with the requirements specified in paragraphs (b)(1) and (b)(2) of this section, 
the owner or operator of an affected source required to install a CMS by a relevant standard shall 
maintain records for such source of— 

(1) All required CMS measurements (including monitoring data recorded during unavoidable 
CMS breakdowns and out-of-control periods);  

(2)-(4) [Reserved]  

(5) The date and time identifying each period during which the CMS was inoperative except for 
zero (low-level) and high-level checks;  

(6) The date and time identifying each period during which the CMS was out of control, as 
defined in §63.8(c)(7);  

(7) The specific identification (i.e., the date and time of commencement and completion) of each 
period of excess emissions and parameter monitoring exceedances, as defined in the relevant 
standard(s), that occurs during startups, shutdowns, and malfunctions of the affected source;  

(8) The specific identification (i.e., the date and time of commencement and completion) of each 
time period of excess emissions and parameter monitoring exceedances, as defined in the relevant 
standard(s), that occurs during periods other than startups, shutdowns, and malfunctions of the 
affected source;  

(9) [Reserved]  
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(10) The nature and cause of any malfunction (if known);  

(11) The corrective action taken or preventive measures adopted;  

(12) The nature of the repairs or adjustments to the CMS that was inoperative or out of control;  

(13) The total process operating time during the reporting period; and  

(14) All procedures that are part of a quality control program developed and implemented for 
CMS under §63.8(d).  

(15) In order to satisfy the requirements of paragraphs (c)(10) through (c)(12) of this section and 
to avoid duplicative recordkeeping efforts, the owner or operator may use the affected source's 
startup, shutdown, and malfunction plan or records kept to satisfy the recordkeeping requirements 
of the startup, shutdown, and malfunction plan specified in §63.6(e), provided that such plan and 
records adequately address the requirements of paragraphs (c)(10) through (c)(12). 

(d) General reporting requirements. (1) Notwithstanding the requirements in this paragraph or 
paragraph (e) of this section, and except as provided in §63.16, the owner or operator of an affected 
source subject to reporting requirements under this part shall submit reports to the Administrator 
in accordance with the reporting requirements in the relevant standard(s). 

(2) Reporting results of performance tests. Before a title V permit has been issued to the owner or 
operator of an affected source, the owner or operator shall report the results of any performance 
test under §63.7 to the Administrator. After a title V permit has been issued to the owner or operator 
of an affected source, the owner or operator shall report the results of a required performance test 
to the appropriate permitting authority. The owner or operator of an affected source shall report the 
results of the performance test to the Administrator (or the State with an approved permit program) 
before the close of business on the 60th day following the completion of the performance test, unless 
specified otherwise in a relevant standard or as approved otherwise in writing by the Administrator. 
The results of the performance test shall be submitted as part of the notification of compliance status 
required under §63.9(h).  

(5)(i) Periodic startup, shutdown, and malfunction reports. If actions taken by an owner or operator 
during a startup or shutdown (and the startup or shutdown causes the source to exceed any 
applicable emission limitation in the relevant emission standards), or malfunction of an affected 
source (including actions taken to correct a malfunction) are consistent with the procedures specified 
in the source's startup, shutdown, and malfunction plan (see §63.6(e)(3)), the owner or operator shall 
state such information in a startup, shutdown, and malfunction report. Actions taken to minimize 
emissions during such startups, shutdowns, and malfunctions shall be summarized in the report and 
may be done in checklist form; if actions taken are the same for each event, only one checklist is 
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necessary. Such a report shall also include the number, duration, and a brief description for each 
type of malfunction which occurred during the reporting period and which caused or may have 
caused any applicable emission limitation to be exceeded. Reports shall only be required if a startup 
or shutdown caused the source to exceed any applicable emission limitation in the relevant emission 
standards, or if a malfunction occurred during the reporting period. The startup, shutdown, and 
malfunction report shall consist of a letter, containing the name, title, and signature of the owner or 
operator or other responsible official who is certifying its accuracy, that shall be submitted to the 
Administrator semiannually (or on a more frequent basis if specified otherwise in a relevant standard 
or as established otherwise by the permitting authority in the source's title V permit). The startup, 
shutdown, and malfunction report shall be delivered or postmarked by the 30th day following the 
end of each calendar half (or other calendar reporting period, as appropriate). If the owner or 
operator is required to submit excess emissions and continuous monitoring system performance (or 
other periodic) reports under this part, the startup, shutdown, and malfunction reports required 
under this paragraph may be submitted simultaneously with the excess emissions and continuous 
monitoring system performance (or other) reports. If startup, shutdown, and malfunction reports are 
submitted with excess emissions and continuous monitoring system performance (or other periodic) 
reports, and the owner or operator receives approval to reduce the frequency of reporting for the 
latter under paragraph (e) of this section, the frequency of reporting for the startup, shutdown, and 
malfunction reports also may be reduced if the Administrator does not object to the intended change. 
The procedures to implement the allowance in the preceding sentence shall be the same as the 
procedures specified in paragraph (e)(3) of this section.  

(ii) Immediate startup, shutdown, and malfunction reports. Notwithstanding the allowance to 
reduce the frequency of reporting for periodic startup, shutdown, and malfunction reports under 
paragraph (d)(5)(i) of this section, any time an action taken by an owner or operator during a startup 
or shutdown that caused the source to exceed any applicable emission limitation in the relevant 
emission standards, or malfunction (including actions taken to correct a malfunction) is not 
consistent with the procedures specified in the affected source's startup, shutdown, and malfunction 
plan, the owner or operator shall report the actions taken for that event within 2 working days after 
commencing actions inconsistent with the plan followed by a letter within 7 working days after the 
end of the event. The immediate report required under this paragraph (d)(5)(ii) shall consist of a 
telephone call (or facsimile (FAX) transmission) to the Administrator within 2 working days after 
commencing actions inconsistent with the plan, and it shall be followed by a letter, delivered or 
postmarked within 7 working days after the end of the event, that contains the name, title, and 
signature of the owner or operator or other responsible official who is certifying its accuracy, 
explaining the circumstances of the event, the reasons for not following the startup, shutdown, and 
malfunction plan, describing all excess emissions and/or parameter monitoring exceedances which 
are believed to have occurred (or could have occurred in the case of malfunctions), and actions taken 
to minimize emissions in conformance with §63.6(e)(1)(i). Notwithstanding the requirements of the 
previous sentence, after the effective date of an approved permit program in the State in which an 
affected source is located, the owner or operator may make alternative reporting arrangements, in 



Teijin Holdings USA Inc 
1240-0136-CA 
Page 39 of 45 

 
E. NESHAP – CONDITIONS 
 

Condition 
Number 

Conditions 

advance, with the permitting authority in that State. Procedures governing the arrangement of 
alternative reporting requirements under this paragraph (d)(5)(ii) are specified in §63.9(i). 

(e) Additional reporting requirements for sources with continuous monitoring systems—(1) General. 
When more than one CEMS is used to measure the emissions from one affected source (e.g., multiple 
breechings, multiple outlets), the owner or operator shall report the results as required for each 
CEMS.  

(2) Reporting results of continuous monitoring system performance evaluations. (i) The owner or 
operator of an affected source required to install a CMS by a relevant standard shall furnish the 
Administrator a copy of a written report of the results of the CMS performance evaluation, as 
required under §63.8(e), simultaneously with the results of the performance test required under 
§63.7, unless otherwise specified in the relevant standard. 

(3) Excess emissions and continuous monitoring system performance report and summary report. 

(v) Content and submittal dates for excess emissions and monitoring system performance reports. All 
excess emissions and monitoring system performance reports and all summary reports, if required, 
shall be delivered or postmarked by the 30th day following the end of each calendar half or quarter, 
as appropriate. Written reports of excess emissions or exceedances of process or control system 
parameters shall include all the information required in paragraphs (c)(5) through (c)(13) of this 
section, in §§63.8(c)(7) and 63.8(c)(8), and in the relevant standard, and they shall contain the name, 
title, and signature of the responsible official who is certifying the accuracy of the report. When no 
excess emissions or exceedances of a parameter have occurred, or a CMS has not been inoperative, 
out of control, repaired, or adjusted, such information shall be stated in the report.  

(vi) Summary report. As required under paragraphs (e)(3)(vii) and (e)(3)(viii) of this section, one 
summary report shall be submitted for the hazardous air pollutants monitored at each affected 
source (unless the relevant standard specifies that more than one summary report is required, e.g., 
one summary report for each hazardous air pollutant monitored). The summary report shall be 
entitled “Summary Report—Gaseous and Opacity Excess Emission and Continuous Monitoring 
System Performance” and shall contain the following information:  

(A) The company name and address of the affected source;  

(B) An identification of each hazardous air pollutant monitored at the affected source;  

(C) The beginning and ending dates of the reporting period;  

(D) A brief description of the process units;  
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(E) The emission and operating parameter limitations specified in the relevant standard(s);  

(F) The monitoring equipment manufacturer(s) and model number(s);  

(G) The date of the latest CMS certification or audit;  

(H) The total operating time of the affected source during the reporting period;  

(I) An emission data summary (or similar summary if the owner or operator monitors control 
system parameters), including the total duration of excess emissions during the reporting period 
(recorded in minutes for opacity and hours for gases), the total duration of excess emissions 
expressed as a percent of the total source operating time during that reporting period, and a 
breakdown of the total duration of excess emissions during the reporting period into those that are 
due to startup/shutdown, control equipment problems, process problems, other known causes, and 
other unknown causes;  

(J) A CMS performance summary (or similar summary if the owner or operator monitors control 
system parameters), including the total CMS downtime during the reporting period (recorded in 
minutes for opacity and hours for gases), the total duration of CMS downtime expressed as a percent 
of the total source operating time during that reporting period, and a breakdown of the total CMS 
downtime during the reporting period into periods that are due to monitoring equipment 
malfunctions, nonmonitoring equipment malfunctions, quality assurance/quality control 
calibrations, other known causes, and other unknown causes;  

(K) A description of any changes in CMS, processes, or controls since the last reporting period;  

(L) The name, title, and signature of the responsible official who is certifying the accuracy of the 
report; and  

(M) The date of the report.  

(vii) If the total duration of excess emissions or process or control system parameter 
exceedances for the reporting period is less than 1 percent of the total operating time for the 
reporting period, and CMS downtime for the reporting period is less than 5 percent of the total 
operating time for the reporting period, only the summary report shall be submitted, and the full 
excess emissions and continuous monitoring system performance report need not be submitted 
unless required by the Administrator.  

(viii) If the total duration of excess emissions or process or control system parameter 
exceedances for the reporting period is 1 percent or greater of the total operating time for the 
reporting period, or the total CMS downtime for the reporting period is 5 percent or greater of the 
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total operating time for the reporting period, both the summary report and the excess emissions and 
continuous monitoring system performance report shall be submitted.  

 
 

F. AMBIENT AIR STANDARDS REQUIREMENTS 
 

Condition 
Number 

Conditions 

F.1 

Air dispersion modeling (or other method) has demonstrated that this facility’s operation will not 
interfere with the attainment and maintenance of any state or federal ambient air standard. Any 
changes in the parameters used in this demonstration may require a review by the facility to 
determine continuing compliance with these standards. These potential changes include any 
decrease in stack height, decrease in stack velocity, increase in stack diameter, decrease in stack exit 
temperature, increase in building height or building additions, increase in emission rates, decrease 
in distance between stack and property line, changes in vertical stack orientation, and installation of 
a rain cap that impedes vertical flow. Parameters that are not required in the determination will not 
invalidate the demonstration if they are modified. The emission rates used in the determination are 
listed in Attachment - Emission Rates for Ambient Air Standards of this permit. Higher emission rates 
may be administratively incorporated into Attachment - Emission Rates for Ambient Air Standards of 
this permit provided a demonstration using these higher emission rates shows the attainment and 
maintenance of any state or federal ambient air quality standard or with any other applicable 
requirement. Variations from the input parameters in the demonstration shall not constitute a 
violation unless the maximum allowable ambient concentrations identified in the standard are 
exceeded. 
 
The owner/operator shall maintain this facility at or below the emission rates as listed in Attachment 
- Emission Rates for Ambient Air Standards, not to exceed the pollutant limitations of this permit. 
Should the facility wish to increase the emission rates listed in Attachment - Emission Rates for 
Ambient Air Standards, not to exceed the pollutant limitations in the body of this permit, it may do 
so by the administrative process specified above. This is a State Only enforceable requirement. 

 
 

G. PERIODIC REPORTING SCHEDULE 
 

Compliance Monitoring Report 
Submittal Frequency 

Reporting Period 
(Begins on the startup date of the 

source) 
Report Due Date 

Quarterly 

January-March 
April-June 

July-September 
October-December 

April 30 
July 30 

October 30 
January 30 
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Compliance Monitoring Report 
Submittal Frequency 

Reporting Period 
(Begins on the startup date of the 

source) 
Report Due Date 

Semiannual 

January-June 
April-September 
July-December 
October-March 

July 30 
October 30 
January 30 

April 30 

Annual 

January-December 
April-March 

July-June 
October-September 

January 30 
April 30 
July 30 

October 30 
Note: This reporting schedule does not supersede any federal reporting requirements including but not limited to 
40 CFR Part 60, 40 CFR Part 61, and 40 CFR Part 63. All federal reports must meet the reporting time frames specified 
in the federal standard unless the Department or EPA approves a change. 

 
 

H. REPORTING CONDITIONS 
 

Condition 
Number 

Conditions 

H.1 
Reporting required in this permit, shall be submitted in a timely manner as directed in the Periodic 
Reporting Schedule of this permit. 

H.2 

All reports and notifications required under this permit shall be submitted to the person indicated in 
the specific condition at the following address: 
    2600 Bull Street 
    Columbia, SC 29201 
The contact information for the local EQC Regional office can be found at: 
    http://www.scdhec.gov 

H.3 
The owner/operator shall submit written notification to the Director of Air Permitting Division of the 
date construction is commenced, postmarked within 30 days after such date. 

H.4 
Unless elsewhere specified within this permit, all reports required under this permit shall be 
submitted to the Manager of the Technical Management Section, Bureau of Air Quality. 

H.5 

(S.C. Regulation 61-62.1, Section II.J) For sources not required to have continuous emissions monitors, 
any malfunction of air pollution control equipment or system, process upset or other equipment 
failure which results in discharges of air contaminants lasting for one hour or more and which are 
greater than those discharges described for normal operation in the permit application shall be 
reported to the Department’s local Environmental Affairs Regional office within 24 hours after the 
beginning of the occurrence.  
 
The owner/operator shall also submit a written report within 30 days of the occurrence. This report 
shall be submitted to the Manager of the Technical Management Section, Bureau of Air Quality and 
shall include, at a minimum, the following:  
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1. The identity of the stack and/or emission point where the excess emissions occurred;  
2. The magnitude of excess emissions expressed in the units of the applicable emission 

limitation and the operating data and calculations used in determining the excess emissions; 
3. The time and duration of excess emissions;  
4. The identity of the equipment causing the excess emissions;  
5. The nature and cause of such excess emissions;  
6. The steps taken to remedy the malfunction and the steps taken or planned to prevent the 

recurrence of such malfunction;  
7. The steps taken to limit the excess emissions; and,  
8. Documentation that the air pollution control equipment, process equipment, or processes 

were at all times maintained and operated, to the maximum extent practicable, in a manner 
consistent with good practice for minimizing emissions. 

 
 

I. PERMIT EXPIRATION AND EXTENSION 
 

Condition 
Number 

Conditions 

I.1 

(S.C. Regulation 61-62.1, Section II.A.4) Approval to construct shall become invalid if construction: 
a. is not commenced within 18 months after receipt of such approval; 
b. is discontinued for a period of 18 months or more; or 
c. is not completed within a reasonable time as deemed by the Department. 

The Department may extend the construction permit for an additional 18-month period upon a 
satisfactory showing that an extension is justified. This request must be made prior to the permit 
expiration. 

I.2 
This provision does not apply to the time period between construction of the approved phases of a 
phased construction project; each phase must commence construction within 18 months of the 
projected and approved commencement date. 

 
 

J. PERMIT TO OPERATE 
 

Condition 
Number Conditions 

J.1 

(S.C. Regulation 61-62.1 Section II.F.2) The owner/operator or professional engineer in charge of the 
project shall certify that, to the best of his/her knowledge and belief and as a result of periodic 
observation during construction, the construction under application has been completed in 
accordance with the specifications agreed upon in the construction permit issued by the Department. 

J.2 
If construction is certified as provided in S.C. Regulation 61-62.1 Section II.F.2, the owner or operator, 
may operate the source in compliance with the terms and conditions of the construction permit until 
the operating permit is issued by the Department. 
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J.3 

If construction is not built as specified in the permit application and associated construction permit(s), 
the owner/operator must submit to the Department a complete description of modifications that are 
at variance with the documentation of the construction permitting determination prior to 
commencing operation. 
 
Construction variances that would trigger additional requirements that have not been addressed 
prior to start of operation shall be considered construction without a permit. 

J.4 

(S.C. Regulation 61-62.1, Section II.F.3) For sources not yet covered by an effective Title V operating 
permit, the owner or operator shall submit a written request to the Director of the Air Permitting 
Division for a new or revised operating permit to cover any new, or altered source, postmarked within 
15 days after the actual date of initial startup of each new or altered source. 
 
(S.C. Regulation 61-62.70.5.a) The owner or operator shall submit a timely and complete Part 70 
permit application within 12 months of startup. 

 
 

K. GENERAL CONDITIONS 
 

Condition 
Number 

Conditions 

K.1 
The permittee shall pay permit fees to the Department in accordance with the requirements of S.C. 
Regulation 61-30, Environmental Protection Fees. 

K.2 

In the event of an emergency, as defined in S.C. Regulation 61-62.1, Section II.L, the owner or operator 
may document an emergency situation through properly signed, contemporaneous operating logs, 
and other relevant evidence that verify: 

1. An emergency occurred, and the owner or operator can identify the cause(s) of the 
emergency; 

2. The permitted source was at the time the emergency occurred being properly operated; 
3. During the period of the emergency, the owner or operator took all reasonable steps to 

minimize levels of emissions that exceeded the emission standards, or other requirements 
in the permit; and 

4. The owner or operator gave a verbal notification of the emergency to the Department within 
24 hours of the time when emission limitations were exceeded, followed by a written report 
within 30 days. The written report shall include, at a minimum, the information required by 
S.C. Regulation 61-62.1, Section II.J.1.c.i through viii. The written report shall contain a 
description of the emergency, any steps taken to mitigate emissions, and corrective actions 
taken. 

This provision is in addition to any emergency or upset provision contained in any applicable 
requirement. 

K.3 
(S.C. Regulation 61-62.1, Section II.O) Upon presentation of credentials and other documents as may 
be required by law, the owner or operator shall allow the Department or an authorized 
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representative to perform the following: 
1. Enter the facility where emissions-related activity is conducted, or where records must be 

kept under the conditions of the permit. 
2. Have access to and copy, at reasonable times, any records that must be kept under the 

conditions of the permit. 
3. Inspect any facilities, equipment (including monitoring and air pollution control equipment), 

practices, or operations regulated or required under this permit. 
4. As authorized by the Federal Clean Air Act and/or the S.C. Pollution Control Act, sample or 

monitor at reasonable times substances or parameters for the purpose of assuring 
compliance with the permit or applicable requirements. 

 
 

L. EMISSIONS INVENTORY REPORTS 
 

Condition 
Number 

Conditions 

L.1 

All newly permitted and constructed Title V sources and/or Non-attainment Area Sources shall 
complete and submit an emissions inventory consistent with the schedule approved pursuant to S.C. 
Regulation 61-62.1, Section III. These Emissions Inventory Reports shall be submitted to the Manager 
of the Emissions Inventory Section, Bureau of Air Quality. 
 
This requirement notwithstanding, an emissions inventory may be required at any time in order to 
determine the compliance status of any facility. 
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The emission rates listed herein are not considered enforceable limitations but are used to evaluate 
ambient air quality impact. Until the Department makes a determination that a facility is causing or 
contributing to an exceedance of a state or federal ambient air quality standard, increases to these 
emission rates are not in themselves considered violations of these ambient air quality standards (see 
Ambient Air Standards Requirements). 
 

AMBIENT AIR QUALITY STANDARDS – STANDARD NO. 2 

Emission Point ID 
Emission Rates (lbs/hr) 

PM10 PM2.5 SO2 NOx CO Lead 
E11 0.01730 0.001300 -- -- -- -- 
E12 0.02151 0.001500 -- -- -- -- 
E13 0.02160 0.001600 -- -- -- -- 
E14 0.00755 0.000550 -- -- -- -- 
E15 0.00405 0.000004 -- -- -- -- 
E16 0.01430 0.001100 -- -- -- -- 
E17 0.02810 0.002100 -- -- -- -- 
E18 0.02600 0.002000 -- -- -- -- 
E19 0.02270 0.001700 -- -- -- -- 
E20 0.01520 0.001200 -- -- -- -- 
E21 0.00060 0.000005 -- -- -- -- 
E22 0.01430 0.001100 -- -- -- -- 
E23 0.02810 0.002100 -- -- -- -- 
E24 0.02600 0.002000 -- -- -- -- 
E25 0.02270 0.001700 -- -- -- -- 
E26 0.01520 0.001200 -- -- -- -- 
E27 0.00060 0.000005 -- -- -- -- 
E28 0.01430 0.001100 -- -- -- -- 
E29 0.02810 0.002100 -- -- -- -- 
E30 0.02600 0.002000 -- -- -- -- 
E31 0.02270 0.001700 -- -- -- -- 
E32 0.01520 0.001200 -- -- -- -- 
E33 0.00060 0.000005 -- -- -- -- 
E34 0.01430 0.001100 -- -- -- -- 
E35 0.02810 0.002100 -- -- -- -- 
E36 0.02600 0.002000 -- -- -- -- 
E37 0.02270 0.001700 -- -- -- -- 
E38 0.01520 0.001200 -- -- -- -- 
E39 0.00060 0.000005 -- -- -- -- 
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AMBIENT AIR QUALITY STANDARDS – STANDARD NO. 2 

Emission Point ID 
Emission Rates (lbs/hr) 

PM10 PM2.5 SO2 NOx CO Lead 
E43 0.00047 0.000004 -- -- -- -- 
E48 0.00071 0.000006 -- -- -- -- 
E53 0.00071 0.000006 -- -- -- -- 
E58 0.00071 0.000006 -- -- -- -- 
E63 0.00071 0.000006 -- -- -- -- 
E70 1.56749 1.569868 1.896857 18.1987 0.5103 -- 
E71 2.07384 2.073844 1.896857 16.9050 0.5897 -- 
E72 2.07384 2.073844 1.896857 16.9050 0.5897 -- 
E73 2.07384 2.073844 1.896857 16.9050 0.5897 -- 
E74 2.07384 2.073844 1.896857 16.9050 0.5897 -- 
E75 -- -- -- -- 0.6199 -- 
E76 -- -- -- -- 0.6889 -- 
E77 -- -- -- -- 0.6889 -- 
E78 -- -- -- -- 0.6889 -- 
E79 -- -- -- -- 0.6889 -- 
E80 0.00002 0.000016 -- -- -- -- 
E81 0.00002 0.000016 -- -- -- -- 
E82 0.00002 0.000016 -- -- -- -- 
E83 0.00002 0.000016 -- -- -- -- 
E84 0.00002 0.000016 -- -- -- -- 
E85 0.00002 0.000016 -- -- -- -- 
E86 0.01798 0.018000 0.0105 0.3270 0.6619 -- 
E87 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E88 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E89 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E90 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E91 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E92 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E93 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E94 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E95 0.04897 0.048969 0.0289687 0.89 1.8 -- 
E96 0.04897 0.048969 0.0289687 0.89 1.8 -- 
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TOXIC AIR POLLUTANTS – STANDARD NO. 8 

Emission Point ID 
Emission Rates (lbs/hr) 

Acrylonitrile Hydrogen Cyanide -- -- 
107-13-1 74-90-8 -- -- 

E44 0.0090 -- -- -- 
E49 0.0115 -- -- -- 
E54 0.0115 -- -- -- 
E59 0.0115 -- -- -- 
E64 0.0115 -- -- -- 
E70 -- 2.100 -- -- 
E71 -- 1.900 -- -- 
E72 -- 1.900 -- -- 
E73 -- 1.900 -- -- 
E74 -- 1.900 -- -- 
E75 -- 0.600 -- -- 
E76 -- 0.664 -- -- 
E77 -- 0.664 -- -- 
E78 -- 0.664 -- -- 
E79 -- 0.664 -- -- 
E80 -- 0.140 -- -- 
E81 -- 0.140 -- -- 
E82 -- 0.140 -- -- 
E83 -- 0.140 -- -- 
E84 -- 0.140 -- -- 
E85 -- 0.140 -- -- 
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PREFACE

The Control Technology Center was established by the U.S. Environmental Protection Agency's
(EPA's) Office of Research and Development (ORD) to provide technical assistance to State and local air
pollution agencies.  Several levels of assistance can be provided when appropriate.  These include the
following:

C CTC HOTLINE provides quick access to EPA expertise, information, and assistance on
matters relating to control technology (919/541-0800).

C Engineering Assistance Projects provide more in-depth assistance to State and local
agencies when needed to address a specific pollution problem or source.

C Technical Guidance Projects address problems or source categories of regional or national
interest by developing technical guidance documents, computer software, or presentation
of workshops on control technology issues.

C Federal Small Business Assistance Program (SBAP) coordinates efforts among EPA
centers  participating in the Federal Small Business Assistance Program to assist State
SBAPs.

C International Technical Information Center for Global Greenhouse Gases provides
information on global greenhouse gas emissions and available prevention, mitigation, and
control technologies and strategies.

C RACT/BACT/LAER Clearinghouse (RBLC) bulletin board system (BBS) provides access
to more than 3,100 pollution prevention (P2) and control technology determinations
addressing over 200 pollutants.  Select the RBLC from the technical BBS menu on the
OAQPS Technology Transfer Center (TTN) BBS (919/541-5742).

C CTC BBS on the OAQPS TTN provides around-the-clock access to all CTC services,
including downloadable copies of many CTC products.  Select CTC from the TTN BBS
Technical BBS menu (919/541-5742).

C CTC NEWS is a quarterly newsletter published by the CTC.  It contains updates on all CTC
activities including the RBLC and Federal SBAP.  Call or write the CTC to get on the CTC
NEWS mailing list.
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This CTC project was undertaken as a result of requests for guidance concerning technologies
available for the control and prevention of ammonia emissions.  This study included a search of technical
literature and a review of available information on current and potential methods for ammonia emissions
control.  Both pollution prevention (P2) methods and control devices were identified.
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EXECUTIVE SUMMARY

                                                                                                                               
In response to requests for guidance concerning technologies available for the control and

prevention of ammonia emissions, the Control Technology Center (CTC) initiated a review of current and
potential methods for ammonia emissions control.  A review of various industries has identified significant
sources of ammonia to be fertilizer production, coke production using the by-product recovery method,
fossil fuel combustion, livestock management, and refrigeration using ammonia as a refrigerant.  Control
methods implemented by these sources include wet scrubbers, condensate strippers, recovery and recycle
of exhaust streams, capture systems, and good maintenance practices.

The fertilizer industry implements wet scrubbers, condensate strippers, and recovery and recycle
methods to control ammonia emissions.  Coke manufacturers use scrubbers and capture devices to collect
and treat ammonia emissions.  Livestock management facilities use wet scrubbers and good maintenance
procedures to reduce emissions from animal manure.  Facilities using ammonia as a refrigerant use capture
devices and good management practices to safeguard against potential hazards due to leaks and spills of
ammonia.  Unlike other sources, emission of ammonia from fossil fuel combustion sources results from the
implementation of post-combustion controls using ammonia or urea to decrease nitrogen oxide emissions.
In this process unreacted ammonia exits the source in the effluent, representing a condition known as
ammonia slip.  Using good operating practices, the level of ammonia slip can be reduced.

This report discusses each industry process identified above, concentrating on the sources of
ammonia emissions and the controls and pollution prevention (P2) methods applied.  Only these industries
are presented because they have demonstrated successful implementation of control or P2 methods to
reduce ammonia emissions.  Other industries may have minor ammonia emissions, but they are not
addressed in this report because neither control technologies nor P2 methods are applied.
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ABBREVIATIONS

                                                                                                                              

acfm: actual cubic feet per minute

atm: atmospheres

cfm: cubic feet per minute

EF: degrees Fahrenheit

ft : square feet2

ft : cubic feet3

gpm: gallons per minute

gr: grains

hr: hour

lb: pound

mg: milligram

ppm: parts per million

ppmv: parts per million, volume

psi: pounds per square inch

psig: pounds per square inch, gauge

scf: standard cubic feet

scfd: standard cubic feet per day

tpd: tons per day
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CHAPTER 1

AMMONIA

                                                                                                                              

A. INTRODUCTION

As  a result of inquiries made by industry concerning available techniques for controlling or
preventing emissions of ammonia, the United States Environmental Protection Agency (U.S. EPA) Control
Technology Center (CTC) undertook a project to review successful applications of ammonia control
methods.

Ammonia is a colorless gas with a pungent odor that is noticeable at concentrations above 50 ppm.
It is poisonous if inhaled in great quantities and is irritating to the eyes, nose, and throat in lesser amounts.
At normal atmospheric pressure, ammonia has a boiling point of -28 EF and a freezing point of -107.86 EF.
It is highly soluble in water, with one volume of water absorbing 1.148 volumes of ammonia at 32 EF. [1,
2]

The danger associated with ammonia is that it is explosive when mixed with air in certain
proportions, approximately one volume of ammonia to two volumes of air, and is much more so when
mixed with oxygen.

B. INDUSTRIES EMITTING AMMONIA

Various industries were identified as emitters of ammonia.  These include the fertilizer manufacture
industry, coke manufacture, fossil fuel combustion, livestock management, and refrigeration methods.  Most
of the ammonia emitted is generated from livestock waste management and fertilizer production, comprising
about 90% of total ammonia emissions.  

Fossil fuel combustion is different from the other industries identified in that ammonia is not emitted
from the process itself, but from the control technology applied to the source in order to control nitrogen
oxide (NO ) emissions.  Selective catalytic reduction and selective non-catalytic reduction are twox

technologies used to control nitrogen oxides in the post-combustion gases exhausting from combustion
sources.  These methods reduce nitrogen oxides by injecting urea or ammonia into the exhaust gas to react
with the nitrogen oxides, with or without a catalyst present, depending on the method selected.  If the
reaction is not complete, a portion of the ammonia may exit the system in the effluent.  This condition is
known as ammonia slip. [3]

C. CONTROL TECHNIQUES
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The various control technologies available to control ammonia emissions include both add-on
control devices and pollution prevention techniques.  The wet scrubber, specifically the packed tower
scrubber, has been successfully used to control ammonia emissions, demonstrating control efficiencies up
to 99%.  Condensers are also used to remove ammonia by converting the gas to a liquid.  Many times the
condensate is returned to the process for reuse.  Ammonia recycle, in which the ammonia is retrieved from
the exhaust gas stream and returned to the process, is a common pollution prevention method.  The
recycling method is often used in the manufacture of fertilizers, where ammonia is a feedstock and the
implementation of recycling benefits the process in addition to controlling emissions.  In the case of fossil
fuel combustion where ammonia is emitted as a result of the controls implemented to reduce nitrogen oxide
emissions, careful application of the nitrogen oxide control method will limit the amount of ammonia that
will slip through the process.  With regards to ammonia leakage, good management practices can reduce
the amount of ammonia that escapes.  For those leaks that cannot be prevented, capture devices such as
hoods may be used to collect the ammonia gas, which is then conveyed to a control device for treatment.
[5, 6, 13, 15]

In evaluating control methods for ammonia, it was discovered that these basic types of controls are
used in the variety of industries emitting ammonia.  Where the cost of add-on controls are not warranted,
ammonia emissions may be limited by applying good management practices.
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CHAPTER 2

FERTILIZER INDUSTRY

                                                                                                                              

 The manufacture of fertilizers accounts for approximately 27% of the ammonia emissions generated
in the United States.  Fertilizer production is divided into two categories: nitrogen fertilizers and phosphate
fertilizers.  The nitrogen fertilizer industry encompasses ammonia, urea, ammonium nitrate, and nitric acid
manufacture, while the phosphate fertilizer industry consists of ammonium phosphate, normal
superphosphate, and triple superphosphate production. [3]

Since this document addresses ammonia emissions and associated control techniques, the sections
of this chapter only discuss ammonia, urea, ammonium nitrate, and ammonium phosphate plants.  Nitric
acid, normal superphosphate, and triple superphosphate plants are not addressed because they do not emit
ammonia.  The pollutants of concern from the production of these fertilizers are nitrogen oxides from nitric
acid plants and particulate matter and fluoride from both normal and triple superphosphate plants.  [4, 5]

A. NITROGEN FERTILIZER PRODUCTION

This section discusses the production of ammonia, urea, and ammonium nitrate, outlining the
process steps involved in the manufacture operations and the subsequent sources and control of ammonia.

1. Ammonia Plants

Ammonia is the primary element used in the production of nitrogen fertilizers.  Ammonia is either
applied as a fertilizer directly or is used as a feedstock in the manufacture of urea, ammonium nitrate, or
nitric acid.  [4]  

a. Process Description

Ammonia (NH ) is formed by reacting hydrogen (H ) and nitrogen (N ), as shown by the following3 2 2

chemical equation:

 N  + 3H  6 2NH  [4]2 2 3

    The production of ammonia is achieved through the following steps: (1) feedstock desulfurization;
(2) primary reforming with steam; (3) secondary reforming with air; (4) high and low temperature carbon
monoxide (CO) shifts; (5) carbon dioxide (CO ) absorption; (6) methanation; (7) ammonia synthesis; and2

(8) product storage and handling. [6]  Steps 1, 4, 5, and 6 remove impurities from feedstock and synthesis
gas streams, steps 2 and 3 generate hydrogen and add nitrogen, step 7 manufactures anhydrous ammonia
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from synthetic gas, and step 8 pertains to the handling of the final product.  These eight steps are the basic
processes performed at all plants, though operating conditions, such as pressure, temperature, and feedstock
amount vary. [3]  Figure 1 illustrates the process steps for a typical ammonia production plant. 

Figure 1:  Ammonia Plant Process Flow Diagram [6]

The following sections delineate the eight process steps used in the production of ammonia.
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1. Desulfurization (Process Step 1)

Various feedstocks are available, but most of the ammonia plants in the United States use natural
gas to supply hydrogen.  The use of alternate feedstocks, such as naphtha, fuel oil, and coal has been
evaluated, but natural gas is the most economical.  [7]

Desulfurization of the feedstock is the first step in the ammonia manufacturing process.  The sulfur
concentration is reduced to below 0.5 ppmv since concentrations higher than this can adversely affect the
performance of the reformer catalyst.  Desulfurization is performed using either activated carbon beds or
zinc oxide (ZnO) beds.  Older plants often use activated carbon beds containing cuprous oxide (CuO), while
new plants typically employ zinc oxide beds.

When desulfurization is performed using activated carbon beds, the cuprous oxide reacts with the
hydrogen sulfide (H S) to yield water and copper sulfide (CuS), as represented in the following equation:2

CuO + H S 6 CuS + H O2 2

Activated carbon must be regenerated approximately every 30 days to remove adsorbed pollutants, thereby
renewing spent carbon.  Pollutants accumulated on the activated carbon may be removed by passing air
through the bed at a temperature of 450EF for 8 to 10 hours.

When zinc oxide beds are used, the zinc oxide reacts with the hydrogen sulfide to yield zinc sulfide (ZnS)
and water, as shown by the equation below:

ZnO + H S 6 ZnS + H O2 2

This method absorbs up to 20% sulfur by weight.  Since spent zinc oxide is replaced, not regenerated, the
energy outlay is lower for this method than the expenditure associated with the use of activated carbon bed
adsorbers. [6]

2. Primary and Secondary Reformer (Process Steps 2 and 3)

After desulfurization is performed, the feed gas enters the primary reformer where it reacts with
steam to yield hydrogen and carbon monoxide.  This reaction is performed at a high temperature and
pressure.  Air is then supplied to the secondary reformer to provide nitrogen. [6]

3. High and Low Temperature Carbon Monoxide Shifts (Process Step 4)

This step of the process employs a two stage shift converter.  Cooled gas exiting the secondary
reformer enters the high-temperature shift convertor, where the carbon monoxide present in the gas reacts
with steam, thereby producing carbon dioxide and hydrogen.  The stream is then cooled to 392EF and enters
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the low-temperature shift converter where additional carbon monoxide is removed.  Most of the  unreacted
steam is removed as process condensate. [6]

4. Carbon Dioxide Absorption (Process Step 5)

Since carbon dioxide adversely affects the catalyst used in ammonia synthesis, it is removed from
the gas stream through scrubbing with monoethanolamine or hot potassium carbonate solution, with most
of the production facilities using monoethanolamine as the scrubbing liquor.  The liquor is regenerated using
steam stripping. [3, 6, 8]

5. Methanation (Process Step 6)

Methane is formed by a reaction between hydrogen and trace amounts of carbon monoxide and
carbon dioxide present in the gas, with the reaction occurring in the presence of a nickel catalyst.  This is
done to remove residual carbon monoxide and carbon dioxide.  The purified gas is comprised of hydrogen,
nitrogen, and small quantities of methane, argon, and helium.  This gas is then compressed and routed to
the synthesis operation. [6]

6. Ammonia Synthesis (Process Step 7)

The compressed gas enters the ammonia converter, where ammonia is synthesized by reacting
hydrogen and nitrogen in the presence of an iron catalyst.  The converters usually operate at temperatures
ranging from 550 - 700EF.  For small plants (< 600 tpd), the pressure condition in the converter lies in the
range of 130 - 680 atm (1,930 - 10,100 psig), while converters at larger plants ($ 600 tpd) operate at lower
pressures.  In order to attain high pressures, small plants use reciprocating compressors, while larger plants
implement centrifugal machines for gas compression.

Only 10 - 20% of the gas is converted to ammonia through the synthesis of nitrogen and hydrogen.
As a result, ammonia refrigerant is used to cool a large portion of the reaction gas to remove ammonia
through condensation.  Since unreacted gas, such as methane and argon, often accrues in this portion of the
process, some of the gas is purged to decrease the concentration of inert gases.  The remaining gas is then
recompressed and mixed with make-up gas and subsequently reheated and recycled to the converter. [4, 6]

7. Product Storage and Loading (Process Step 8)

The ammonia product is stored in large atmospheric tanks at a temperature of -28EF or in large
spheres maintained at pressures up to 20 atm (300 psig) at ambient temperatures. [4, 6]

b. Ammonia Emission Sources and Controls

The production of ammonia, using natural gas as a feedstock, generates few environmental
problems. [4]  Most air emission sources at synthetic ammonia plants comply with environmental
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regulations, without the use of add-on control equipment, by implementing the methods of recycling and
reuse of process water.  This limits the amount of wastewater effluent requiring treatment and attains
compliance with effluent guidelines. [6]

The following sections describe the techniques used by ammonia plants to control ammonia
emissions.  Only those steps in the manufacturing process that emit ammonia are discussed. 

1. Primary and Secondary Reformer

The primary reformer emits the combustion products of nitrogen oxides, carbon monoxide, and
particulate matter, with nitrogen oxides being emitted in the greatest quantity.  In addition, the stripper
overhead generated later in the ammonia production process during the carbon monoxide shifts is reinjected
into the primary reformer stack.  Stripper overhead contains the pollutants collected from the gas stream
being treated and exits the stripper tower as the waste stream.  The stripper overhead is the waste stream
containing the pollutants that exits the stripper.  This stream contains ammonia and methanol.  Currently,
control devices are not required to control air emissions from the primary reformer.  However, various
methods are available to control nitrogen oxide emissions.  Those methods involving ammonia emissions
are described below.

Ammonia and Hydrogen Recovery:  Hydrogen present in the fuel gas stream increases the flame
temperature, which in turn increases the production of thermal nitrogen oxides.  A cryogenic or
permeation system may be used to recover the hydrogen from the purge gas, while water scrubbing
is used to remove ammonia.  This method removes a great source of nitrogen oxide emissions from
the furnace and increases production.  The cost of a cryogenic system is recovered within two to
three years, depending upon the price of ammonia and the feedstock used, which is usually natural
gas.

Post-combustion Nitrogen Oxide Control:  Two methods available for post-combustion nitrogen
oxide control include selective catalytic reduction (SCR) and selective non-catalytic reduction
(SNCR), with most of these technologies being implemented in the utility industry.  With these two
processes there are several areas of concern, including ammonia slip, which is the presence of
ammonia in the effluent, and the potential formation of ammonium sulfate and ammonium bisulfate
as a result of this ammonia slip.  These technologies and the possible generation of ammonia as a
byproduct are discussed in detail in Chapter 4 of this document.

2. High and Low Temperature Carbon Monoxide Shifts

Process condensate is formed when the synthesis gas is cooled after the low temperature carbon
dioxide shift conversion.  The condensate contains ammonia, carbon dioxide, methanol, and trace metals.
Most plants implement condensate strippers to remove ammonia and methanol from this condensate.
Traditionally, the overhead was introduced into the furnace inlet, but the economic infeasibility of this
method has been realized since extra fuel is needed to reform the gas stream.  Another common method is
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the introduction of the overhead stream into the primary reformer stack.  Although the amount of ammonia
and methanol emitted are decreased, the nitrogen oxide emissions are greatly increased.

The M. W. Kellogg Company has developed a closed system, consisting of a stripper and ion
exchange unit, that recovers and treats process condensate.  The stripper removes ammonia, carbon dioxide,
and methanol from the process condensate leaving concentration levels of approximately 20, 40, and 50
ppm in the gas, respectively.  The stripper overhead is then condensed to retrieve the aqueous ammonia.
The process condensate is recycled to the ammonia unit and therefore is not contributing to effluent
discharge.  Since the recycled condensate is used as feedwater for the high pressure steam system, the
amount of water needed to be demineralized is reduced, subsequently decreasing the amount of effluent
discharged from the demineralizer.  Although this stripper system has been favorable in its demonstrated
control, certain disadvantages are associated with its operation, such as the entire amount of condensate is
not reused, a great amount of steam is required, and air pollutant emissions are not eliminated entirely. 

Due to these drawbacks, modern plants use a high pressure stripper that is similar to the low pressure
system, except that the system operates at the same pressure level as that of the reforming steam.   The
process and stripped condensates are heated prior to entering the top of the condensate stripper, while high
pressure steam is sent through the bottom of the stripper to contact the condensate in the packed column.
The steam removes the impurities from the condensate and the overhead steam vapor is recycled for use
as reforming steam.  This process eliminates the vapor emissions from the condensate stripper and recovers
the steam vapor with a minimal energy loss. 

The process condensate may also be recycled by using a feed gas saturator coil in the reformer
convection section, which vaporizes the process condensate into process feed gas.  This improves the heat
recovery from the reformer, reduces the liquid effluent, and lessens the requirement for process steam
generation. [6] 

3. Carbon Dioxide Absorption

The scrubbing solution, either monoethanolamine or hot potassium carbonate solution, is
regenerated using steam. [3] The gas vented from the carbon dioxide absorption system is predominantly
carbon dioxide (99%), with trace amounts of ammonia, carbon monoxide, water, and methanol.  The gas
stream is vented directly to the environment, unless the carbon dioxide is supplied as a feedstock to a urea
or other plant.  At this time, emission controls are not required on the carbon dioxide absorption system. [6]

4. Product Storage and Loading

Ammonia leaks often occur when the product is being handled.  Such leaks happen when the
product is being loaded into trucks or railroad cars.  Since these leaks occur at identified locations, the
emissions can be easily controlled through capture and treatment by wet scrubbers.  In order to control
ammonia emissions from fugitive leaks, good maintenance is required.  Since fugitive ammonia emissions
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are often low concentrations and are not hazardous, they do not warrant the implementation of control
methods. [4]

2. Urea Plants

Urea (CO[NH ] ), also known as carbamide or carbonyl diamide, is a major source of nitrogen2 2

fertilizer.

a. Process Description 

Seven different operations are performed in the production of urea: (1) solution synthesis; (2)
solution concentration; (3) solids formation; (4) solids cooling; (5) solids screening; (6) solids coating; and
(7) bagging and/or bulk shipping.  The combination of these operations is decided based on the product
form desired.  For the production of urea solutions, only solution synthesis, solution concentration, and bulk
shipping operations are performed.  For solid urea production, all seven operations are executed. [6]  Figure
2 illustrates process operations at a typical urea plant.
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Figure
2:  Urea
P l a n t
Process
F l o w
Diagra
m [6]

The following sections delineate the seven process steps used in the production of urea.

1. Solution Synthesis (Process Step 1)



11

Carbon dioxide is reacted with ammonia to form urea.  The reaction occurs at a pressure ranging
from 128-148 atm (1885-2175 psi) and a temperature ranging from 340-370EF.  Since ammonia is a primary
feedstock for the production of urea, the urea plant is usually located next to an ammonia plant of
comparable size.  The ammonia plant supplies necessary ammonia and high purity carbon dioxide, which
is generated as a by-product of ammonia production. [6]

The reaction is comprised of two basic steps; ammonium carbamate is formed and then dehydrated.
[4]  Over fifteen types of basic production methods are available to perform these reactions, though
conditions vary from plant to plant, such as vessel design, operating conditions, and type and amount of
unreacted material recycled. [3]

An ammonia pump and carbon dioxide compressor feed the liquid ammonia and gaseous carbon
dioxide to the high pressure condenser at reaction pressure, while a recycle gas stream of unreacted
ammonia and carbon dioxide retrieved from the system is fed simultaneously.  The combined new and
recycled gas streams are partially condensed to form ammonium carbamate (CO [NH ] ), which then breaks2 3 2

down into urea and water.  After the stream is separated into ammonium carbamate and unreacted ammonia
and carbon dioxide, the resulting solution will contain approximately 70-80% urea.  The solution can be
transformed into a prilled or granulated solid to suit market demands. [6]  The following chemical equations
illustrate this reaction:

2NH  + CO  6 NH COONH3 2 4 2

NH COONH  6 CO(NH )  + H O4 2 2 2 2

Three different synthesis process methods are used to produce urea: once-through, partial-recycle,
and total-recycle.  The methods differ in the way the unreacted ammonia and carbon dioxide are treated.
Newer plants usually implement the total-recycle process.

Once-Through Process: The once-through process is the simplest of the three types.  Liquid
ammonia and carbon dioxide are sent to the reactor which is maintained at a pressure of 200 atm
(2940 psi) and a temperature of approximately 365EF by controlling the amount of excess, or added,
ammonia.  Approximately 100% excess ammonia is needed, with about 35% of the ammonia and
75% of the carbon dioxide being converted to urea.  The carbamate strippers steam heat the effluent
to remove unreacted ammonia and carbon dioxide, with the stripped effluent containing
approximately 80% urea.  

This process generates a large amount of off-gas ammonia which is used to produce fertilizer
products like ammonium nitrate, ammonium phosphate, nitric acid, or ammonium sulfate. [4, 5] 

Figure 3 illustrates the operations for a typical once-through application.
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Figure 3:
T y p i c a l
O n c e -
T h r o u g h
Urea Process [5]

Partial-Recycle Process: The partial-recycle method recycles back to the urea reactor a portion of
the unreacted ammonia and carbon dioxide present in the off-gas.  Recycling reduces the amount
of input ammonia required and may be performed by absorbing the gases from three different
streams: the recycle stream of stripped urea effluent, the process-steam condensate, or the liquid
from the crystallization finishing process.  With this method, the amount of unreacted ammonia that
must be used in another process is about 15% of that generated by the once-through process.

As in the once-through process, the ammonia and carbon dioxide are injected into the urea reactor
at 200 atm (2940 psi), with the reactor temperature being maintained at about 365EF by controlling
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the amount of excess ammonia and carbamate solution recycled.  Approximately 100-110% excess
ammonia is added, with approximately 70% ammonia and 87% carbon dioxide being converted to
urea.  The effluent from the reactor contains approximately 80% urea, with 30% ammonia requiring
recycling.

Unreacted ammonia and carbon dioxide are removed in the high-pressure separator and several
steam-heated carbamate strippers are operated at lower pressures.  The high-pressure absorber
collects the off-gas from the separator and first stripper using reactor effluent from the high pressure
separator.  In order to increase the absorption capability, a portion of the liquid ammonia feedstock
is added to remove the heat generated in the absorber reaction.  After condensation, ammonia gas
from the absorber is returned to the reactor.  The solubility of ammonium carbamate prevents the
absorbing liquor from removing the entire amount present, so a portion of the ammonia and carbon
dioxide cannot be returned to the process.  The excess gases are used at a plant manufacturing a
coproduct nitrogen material, with the plant operation being coordinated with the urea plant. [5]
Figure 4 illustrates the operations for a typical partial-recycle application. 
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Total-Recycle Process: In the total recycle process, the unreacted ammonia and carbon dioxide
from the off-gas are returned to the urea reactor.  No coproduct plants are required since there is no
excess material.  This process can be separated into five divisions: hot-gas mixture recycle,
separated-gas recycle, slurry recycle, carbamate-solution recycle, and stripping.  The first four
employ similar procedures for carbamate decomposition as those for the once-through and partial-
recycle process, though the fifth step differs.
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The operating conditions are consistent for each of these total-recycle methods.  The reactor is kept
at a temperature of 365EF and a pressure of 200 atm.  An ammonia to carbon dioxide mole ratio of
4:1 is maintained in the synthesis loop and a 65-65% conversion of urea is achieved for each loop
through the reactor, with the conversion of ammonia to urea being at least 99%.  The pressure of the
reactor effluent is lowered, after which the solution travels through two or three levels of
decomposition, in the presence of heat, at succeedingly lower pressures.  The gas is condensed in
each stage and sent back through the system to the reactor.  Excess ammonia obtained from the
original reactor feed is sent through absorbers and recycled to the reactor.  At the recycle stage of
the process, the solution contains quantities of ammonia and carbon dioxide, with urea amounts of
approximately 75%. [4, 5]  

2. Solution Concentration (Process Step 2)

After synthesis is performed, the solution is concentrated to 99+% by evaporation in a vacuum that
is sustained by a steam ejector.  This stage yields an urea solution that can then be used to produce liquid
nitrogen fertilizers.  If a liquid form of urea is desired, the urea solution is stabilized at room temperature
and then shipped in bulk. [6]  

3. Solids Formation and Cooling (Process Steps 3 and 4)

If a solid fertilizer is desired, the urea solution is processed further as described in steps 3 through
7.  Depending on the desired form of the end product, the urea enters the top of a prilling tower or is sent
to a granulation plant.  The prilling process is the most common used to prepare the solution for use in
fertilizer.  The solution is evaporated and prilled in a drop-forming device, such as a spray system or rotating
perforated bucket.  The formed droplets cool and solidify as they descend through an upward airstream. 

Granular urea is formed in either a rotary drum granulator or spouted-bed granulator.  The molten
urea is sprayed onto a moving bed of fines, from which the desired size of urea is removed, cooled, and
subsequently stored.  The small and large sized granules are recycled to the granulator where the process
is repeated.

The granular form of urea is stronger than the prilled form, which is why new plants often use the
granulation method.  In addition, existing plants using prilling are beginning to add granulation equipment.
[5]

4. Solids Finishing Process (Process Steps 5, 6, and 7)

The final procedure in the process is product finishing and handling.  Screening is used to achieve
size control by removing very large and very small material and returning it to the process.  Coatings and
additives are applied to limit the amount of caking and dust formation, with the most used additives being
formaldehyde and phosphate compounds.  Often conveyors are used to transfer the material within the
process finishing system.  Urea is shipped in either bags or bulk quantities. [6]
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b. Ammonia Emissions and Controls

Emissions from urea production are ammonia and solid urea particles. [3]  Fugitive emissions may
occur from vents, seals, compressors, storage facilities, relief valves, and spills. [6]  The following sections
describe the techniques used by urea plants to control ammonia emissions.  Only those steps in the
manufacturing process that emit ammonia are discussed. 

1. Solution Synthesis

Emissions control is intrinsic in the recovery and recycle process of carbamate.  The emissions are
typically unreacted gases from ammonium carbamate decomposers and separators.  These are often minor
emission sources of ammonia and carbon dioxide, with low airflow.  These emissions are generally
combined with the solution concentration process and vented to the atmosphere through a common stack.
Control provisions are not often made for the synthesis and concentration processes, except concerning the
recovery and recycle of ammonia.  Ammonia can be recovered from process vents through scrubbing.  The
hydrolyzer/desorption system, which treats the process condensate to recover ammonia, is also used to treat
the scrubber effluent. [5, 6]

2. Solution Concentration

The crystallizer is a minor source of ammonia, carbon dioxide, and water vapor and the ejector
wastewater effluent contains ammonia, carbon dioxide, and urea.  The evaporator generates emissions of
ammonia, carbon dioxide, and urea particulates which often require control.

Ammonia and urea are recovered from evaporator emissions through condensation, wet scrubbing,
and demisting.  A survey of urea plants located in the United States revealed the following distribution for
the use of these controls:  condensation (50%), wet scrubbing (10%), and demisting (5%), no  controls
(35%).

In newer plants, overhead condensers are used to control evaporator vents, after which the condenser
gases are sent to a scrubber before exiting to the environment.  The hydrolyzer/desorption system treats the
effluent from the condensers and scrubber to recover ammonia, carbon dioxide, and urea. [6]

3. Solids Formation

The decomposition of urea can result in ammonia emissions.  Significant amounts of particulate
matter are emitted from prilling towers, with the associated fume being hard to eradicate.  The treatment of
airflows from prill towers is difficult. 

At about half of the urea plants located in the United States, wet scrubbers are used to control
particulate emissions from prill towers.  The scrubbers also reduce ammonia emissions, though they are not
installed for this purpose.  Wet scrubbers are used to control particulate emissions from various types of
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granulators, such as fluid bed, drum, and pan.  If a scrubber was not used, about 4 to 20% of the feed would
be lost.  Therefore, the scrubber is important to the process as well as being a control device.   [6]

3. Ammonium Nitrate

a. Process Description 

As in the manufacture of urea, the production of ammonium nitrate can consist of up to seven
different operations, depending on the desired end product as a solution or a solid: (1) solution formation;
(2) solution concentration; (3) solids formation; (4) solids finishing; (5) solids screening; (6) solids coating;
and (7) bagging, and/or bulk shipping.  For the production of liquid ammonium nitrate, only the solution
formation and bulk shipping operations are performed.  To make a granular product, all processes may be
employed.  An aqueous ammonium nitrate solution (83% by weight) is produced, which is sold as a
fertilizer directly or concentrated for use in the formation of solid ammonium nitrate.  Figure 5 illustrates
the manufacturing operations at a typical ammonium nitrate plant. [5]

Figure 5:  Typical Ammonium Nitrate Manufacturing Operations [5]

The following sections delineate the seven process steps used in the production of ammonium
nitrate.

1. Solution Formation (Process Step 1)

Liquid ammonium nitrate (NH NO ) is produced by mixing nitric acid and ammonia in a reactor or4 3

neutralizer.  The reaction is performed at atmospheric pressure or pressures up to 410 kPa (45 psig) and
temperatures ranging from 270 - 365EF.  If a liquid product is desired, the ammonium nitrate solution is then
blended and shipped in bulk. [5]
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2. Solution Concentration (Process Step 2)

In order to form a solid product, an evaporator or concentrator is used to dehydrate the ammonium
nitrate solution.  The resulting material is a melt, containing 95 to 99.8% ammonium nitrate at
approximately 300EF.

3. Solids Formation (Process Step 3)

The melt is then transformed into solid ammonium nitrate products using the finishing processes
described below.

4. Solids Finishing (Process Steps 4, 5, 6, and 7)

The finishing processes often used in the past included graining, flaking, granulation, crystallization,
and low-density prilling.  Although some of these methods are still in use, newer plants often use high-
density prilling in which a 99+% concentration is used.  Granulation using a 99+% solution has also become
popular.  Screening is performed to retrieve the desired material size.

The prilled or granulated product is then coated with a conditioning agent to prevent caking, but if
additives are injected into the melt before prilling, coating may not be needed.  In addition, some climates
may not require the use of coatings.

The product is then stored in bulk, sometimes in controlled-humidity containers.  Plants in the United
States often ship the product in bulk, using covered, hopper-bottom rail cars. [3, 5]

b. Ammonia Emissions and Controls 

Ammonium nitrate production plants emit ammonia, particulate matter (ammonium nitrate), and
nitric acid.  [3, 5]  The following sections describe the techniques used by ammonium nitrate plants to
control ammonia emissions.  Only those steps in the manufacturing process that emit ammonia are
discussed. 

1. Solution Formation and Concentration

The neutralizers and evaporators emit ammonia and nitric acid.  However, the emissions vary
depending on the type of reactant used in the neutralizer.  Most plants use ammonia in excess, although
nitric acid in excess may also be used.  Wet scrubbers are used to control particulate matter.  Although no
controls are specifically identified for ammonia, wet scrubbers are effective in the control of ammonia. [5]

2. Solids Formation
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This process emits ammonia and particulate matter.  The specific sources are the prill towers and the
granulators, and their associated dryers and coolers.  For high-density prill production, a fume abatement
system made of a bell-shaped cover on the spray head located at the top of the prill tower may be used to
control particulate matter.  The collected vapors are then sent to the scrubber used by the neutralizers and
evaporators.  Although no controls are specifically identified for ammonia, wet scrubbers are effective in
the control of ammonia. [5]

B. AMMONIUM PHOSPHATES   

Most of the ammonium phosphate, which is usually produced as monoammonium phosphate (MAP)
or diammonium phosphate (DAP), is used as a component of fertilizer, with DAP being the most common.

1. Process Description

Phosphoric acid is reacted with anhydrous ammonia to generate ammonium phosphate, which is
used to manufacture both liquid and solid forms of ammonium phosphate fertilizers.
Subsequent to ammoniation, the molten material is subjected to one of two processes, depending upon the
desired form of the finished product.  To create liquid fertilizers, the molten matter is dissolved in aqua
ammonia and for solid fertilizers, the material is solidified using a granulation process that either
implements a pug-mill mixer or a rotary drum granulator.  Most of the solid ammonium phosphates
produced (95%) in the United States are done so using a rotary drum granulation process patented by the
Tennessee Valley Authority (TVA).  

With this process, an acid surge tank is used to mix the phosphoric acid with 93-98% sulfuric acid,
as well as recycle streams and acid from wet scrubbers. A tank-type or pipe reactor is then used to partially
neutralize the mixture with liquid or gaseous anhydrous ammonia.  

A rotary-drum granulator is comprised of an open-end rotary cylinder, positioned at a slight angle,
with retaining rings at each end.  The inside of the drum shell houses either a scraper or cutter and sustains
a rolling bed of recycled solids.

Slurry from the reactor is spread on or in the bed, while the rest of the ammonia (. 30%) is sprayed
underneath the bed.  Granulation is performed in the rotating drum, where the particles are mixed with slurry
and agglomerated.  From here the granules are sent to a rotary dryer and subsequently to a cooler for
cooling.  The granules may be cooled before or after screening.  This is typically performed by a double-
deck screen to separate out large and small particles from the target particle size.  The oversized particles
are then ground and combined with the finer material and reentered into the drum granulator.  Most of the
final product is shipped to market in bulk, although a small amount is bagged. [5] 
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Figure 6 illustrates the operations performed at a typical ammonium phosphate plant.
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Figure 6: Ammonium Phosphate Process Flow Diagram [5]
2. Ammonia Emissions and Controls

Ammonium phosphate production plants using the ammoniation-granulation method emit ammonia,
particulate matter, and fluorides. [3, 5]  The following sections describe the techniques used by ammonium
phosphate plants to control ammonia emissions.  Only those steps in the manufacturing process that emit
ammonia are discussed. 

a. Reactor and Ammonia Granulator

The gas streams from the reactor and the ammoniator granulator are often combined and treated by
primary  and secondary scrubbers prior to discharge to the atmosphere.  The primary scrubber uses
phosphoric acid to recover ammonia and particulate matter, while fluoride emissions are controlled using
secondary scrubbers employing gypsum pond water as the scrubbing liquor. [3, 5]

b. Dryer and Cooler

The gas streams from the dryer and cooler are typically combined and sent through cyclones and
primary and secondary wet scrubbers in series prior to exhausting to the atmosphere. [3, 5] 

c. Product-sizing and Material-transfer

Emissions from the product-sizing and material-transfer process are also controlled using cyclones
and primary and secondary wet scrubbers, though levels of ammonia are low for this operation.  The gas
stream first enters the cyclones to remove particulate matter, and then enters the primary scrubbers.  The
secondary scrubbers use gypsum pond water to remove fluoride.  The matter collected by the cyclone and
primary scrubbers is recycled to the process, and the secondary scrubber effluent is recycled to the gypsum
pond. [3, 5]

d. Control Specifications

Primary controls used to recover ammonia consist of venturi and cyclonic spray towers, while the
secondary controls used to control fluoride include cyclonic spray towers, impingement scrubber, and
spray-cross-flow or vertical packed-bed scrubbers.  The scrubbing liquor often used in primary scrubbers
to control ammonia is phosphoric acid with 20-30% P O , while gypsum pond water is used in secondary2 5

scrubbers to control fluoride.  However, the types of liquor used in the controls varies across the industry.

Existing plants have ammonia-recovery scrubbers installed on the reactor, ammonia granulator, and
dryer, with reported control efficiencies of 94-99%.  Particulate controls exist on the dryer and the cooler,
with reported efficiencies of 75-99.8%.  Scrubbers to control fluoride emissions are often used, but not
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typical, with reported efficiencies of 74-94%.  An United States Environmental Protection Agency (U.S.
EPA) survey identified the use of spray-cross-flow packed-bed scrubbers or similar controls for fluoride
control on 15-20% of plants contacted. [3, 5]



23



24

CHAPTER 3

COKE MANUFACTURE

                                                                                                                              

Metallurgical coke, comprised of elemental carbon and minerals, is made by heating high quality
bituminous coal to approximately 1925EF in the absence of oxygen.  Furnace coke and foundry coke are
the two major types of metallurgical coke produced.  Furnace coke is produced for use in steel mill blast
furnaces and foundry coke is made for foundry cupolas.  The same process equipment may be used to
produce both of these types of coke, though the coals and operating conditions for each end product are
different.  The main contrast is that foundry coke is made from lower volatility coals, is heated for a longer
time period, and is larger in size than furnace coke.  In the early 1990's, most of the coke produced in the
United States was furnace coke.

Coke is produced by one of two methods: by-product manufacture and nonrecovery manufacture.
The by-product method is the most common, with only one facility in the United States employing the
nonrecovery method.  In the by-product process, the volatiles are removed from the coal and processed in
the by-product plant.  This yields clean coke, tar, sulfur, ammonium sulfate, and light oil.  A portion of the
coke oven gas, 33-40%, heats the battery, while the remaining gas is used as fuel in other plants.  In the
nonrecovery method, by-product plants are not required since the battery drives off all the volatiles and
combusts them within the oven to supply heat for carbonization.  Controls for this process involve removing
sulfur dioxide and particulate matter from the gas stream before discharge through the waste stack. [3, 5]
As the by-product method is the most common, this document will address this process only.

A. BY-PRODUCT COKE PRODUCTION

1. Process Description 

The manufacturing of coke is accomplished by heating high quality bituminous coal to
approximately 1925EF in the absence of oxygen.

The coke is produced in a battery which is a group of narrow, slot-type coking ovens made of silica
brick.  Depending on the production rate desired and the size of each oven, the battery may consist of
between 35 to 100 ovens.  Coke is pushed into the oven on the pusher side and exits from the oven on the
opposite coke side.  The coke side of the oven is somewhat larger than the pusher side, thereby allowing
the coke to travel easily through the oven.

The walls of the ovens are comprised of a series of heating flues.  Half the flues in a wall combust
gas, while the other half transport the waste heat combustion products to the waste heat stack. 
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The process is reversed every 20 to 30 minutes to achieve a more uniform heating of the coke.  During this
reversal, the waste heat flues become combustion flues and vice-versa.  

The battery may be fired with a variety of fuels, such as natural gas, coke oven gas, and blast furnace
gas.  However, coke oven gas is the most common since the coking process produces this fuel in abundance.
A typical battery consists of over 2000 flues, with one to four burners for each flue.  Nozzles are located
on each burner and must remain clean.  The proper heat distribution must be maintained to ensure efficient
operation.  Several factors influence the heating of the battery:  the type, moisture content, and density of
the coal, the amount of the coal charged, changes in the production schedule, the openings on the oven coke
side are wider than those on the pusher side, and the order of charging and pushing of the ovens.  Figure
7 illustrates the typical layout of a coke oven battery. [3, 5]

Figure 7: Typical Layout for a By-Production Coke Oven Battery [5]

a. Coke Oven

The coking process volatilizes approximately one-fourth of the coal charged, for removal as gas.
The collection, cleaning, and distribution of this gas is a prime part of emissions control for coke
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manufacture.  The ovens are connected to a collector main using offtake piping assemblies that span the
length of the battery.  The gas in the collector main is transferred to the by-product recovery plant.  Here
the gas is processed into clean gas and by-products such as tar, light oil, naphthalene, ammonia, and sulfur.
[5]

b. Coal Handling 

In order to keep the quality and coking time of the coke consistent, coal of a consistent blend,
moisture content, and density is selected.  Quality control at the mine is critical to ensure good operations
at the coke facility. [5]

c. Charging

The larry car runs across top of the battery, providing pulverized coal to the ovens through the ports.
The ovens are put at a slightly negative pressure using steam or liquor aspiration and the coal is supplied
until the oven is full.  A bar then levels the charge to aid the filling of the oven.  After filling, the bar is
returned to the leveler door, the oven ports are sealed, and the steam and liquor aspiration ceases.  The off-
take piping is set so that the generated gas is sent to the collector main. [5]

d. Coking

Gas combustion in the flues provides heat to the ovens.  Formation of the coke begins at the walls
of the ovens and then moves towards the center, with the process taking 16-20 hours.  In this time volatile
matter is removed from the coke and converted to gas, which is sent to the collector main through the off-
take piping. [5]

e. Pushing

The oven selected for pushing is then secluded using dampers to prevent the gas from exiting the
oven to the environment during the pushing process.  The doors on each side of the oven are removed and
a ram moves the coke from the pusher side to exit the coke side of the oven and deposit into a quench car.
The car is mounted on rails and conveys the coke to the quench tower. [5]

f. Quenching

The coke exiting the ovens is approximately 1922EF and will burn if oxygen contacts the surface.
To prevent this, water in the quench tower cools the coke to below its ignition point.  This targeted
temperature ranges from 120 to 400EF.  The coke is dried and then separated according to size. [5]

2. Ammonia Emissions and Controls 
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Ammonia is emitted from oven leaks during the coking process, charging, pushing, and quenching
operations, with the quenching process emitting the most ammonia of all these sources. [3]  The following
sections describe the techniques used in by-product coke plants to control ammonia emissions.  Only those
steps in the manufacturing process that emit ammonia are discussed. 

a. Coke Oven Doors

Leaks ensue when there are gaps between the coke door and jamb, or the jamb and the oven
brickwork.  Since the oven is operated at a slight positive pressure during coking, imperfections in the seals
will allow the leakage of gas that is volatilized during the process.

U.S. EPA classifies door leaks as coke oven emissions which have been identified as a hazardous
air pollutant (HAP) under Section 112 of the Clean Air Act.  The leaks are uncleaned coke oven gas and
ammonia is one of the constituents in the emitted gas.  

In order to control emissions from the oven doors, the gaps must be minimized.  This is
accomplished by keeping close tolerances on the seal between the door and jamb.  The tars in the escaping
gas that remain between the door and jamb will condense to seal the opening.

The efforts to minimize these gaps are complicated by the warping of the jambs and door frames
over time.  To reduce leaks, doors and jambs may be replaced, the sealant may be adjusted to fit a crooked
jamb, and sealants like sodium silicate may be used to fill gaps.  Using these methods, the immediate result
is decreased leakage, but the performance is not long-lived.  Use of sodium silicate is effective at first, but
it merely masks the problem of incorrect sealing.  

The emissions also may be captured using door hoods or coke side sheds and subsequently vented
to a control device.  Door hoods are not as effective since the amount of emissions leaking from the ovens
is small compared to the distance between the oven and the hood.  Therefore, the gas may be diverted from
the hood.  Coke side sheds are effective in capturing almost all coke side door leaks, which are the hardest
leaks to control.

Work practices are vital to controlling emissions from coke oven doors.  These include jamb and
brickwork maintenance, door maintenance, door adjusting, door cleaning, sodium silicate sealing, battery
back-pressure optimization, and door removal and installation, spotting, and latching. [5]

b. Coke Oven Lids

The lids of the ovens remain closed, except when charging or pushing is being performed.  The
emissions from these sources are similar to those from the coke oven doors.  Control of leaks from charging
port lids can be accomplished through good management practices, which include cleaning and
maintenance. [5]
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c. Charging

The composition of emissions from the charging process is similar to those from the door and lid
leaks and again are labeled as the hazardous air pollutant, coke oven emissions.  

Several different methods are available to control emissions during charging.  Almost all emissions
from larry car charging are controlled through stage charging, in which steam aspiration at the connection
of the off-take piping is used to develop a vacuum in the charged oven.  Therefore, the material that would
be given off is now transported to the collector main and sent to the by-product plant for cleaning.  In order
to maintain emissions removal at an optimum level, good work practices must be maintained.  For example,
the drop sleeves on the larry car must match the charging ports on the battery and the steam nozzles must
be cleaned and properly sized.

In the past, scrubbers were attached to the cars, but weight limitations prevented the scrubbers from
being powerful enough to sufficiently remove and clean the emissions generated.  As a result, batteries are
now controlled through stage charging, with only a few scrubber-equipped cars remaining as backups when
the stage charging cars are removed for maintenance.  To avoid the problems of mobile scrubbers, land
based scrubbers were implemented with gases being vented to the control unit through a series of ductwork.

However, the stage charging has proven to be the simplest and most effective method for control
of emissions from the charging process. [5]

d. Pushing

This process is the most difficult to control of all the coke manufacturing processes.  As the hot coal
exits the oven and enters the quenching car, it breaks up and exposes a larger surface area to the air.  As a
result, volatile material that has not yet been extracted during coking has a tendency to ignite.  Both the
ignition and falling of material generates the release of coke particles.  The amount of emissions from this
process varies, depending on the completeness of the coking process.  These emissions are generally
particulates, with the gases not considered to be air toxics.  Therefore, pushing emissions are not included
in the hazardous air pollutant labeled coke oven emissions.

To control emissions from the pushing step in the process, capture devices are used to collect and
divert emissions to a control device, such as a venturi scrubber.  Capture devices include sheds, traveling
hoods, and indexing hoods.  Sheds made of steel are placed over the battery to collect rising gas.  The sheds
are evacuated constantly, and depending on the size of the battery, the exit airflow may range from 154,000
to 600,000 acfm.  Sheds are effective in capturing pushing emissions, as well as emissions generated from
door leaks.  Traveling hoods are attached to a duct spanning the length of the battery and are evacuated
while in motion.  The hood is designed to control airflows ranging from 6000 to 9000 acfm per ton of coke
pushed and can control emissions from coke pushing as well as the quench car travel.  Indexing hoods are
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similar to travel hoods, except they cannot travel with the coke to the quenching tower because they are
connected to a pollution control duct at fixed locations and can only be drained at these points. [5]

e. Quenching

Coke quenching is performed with water comprised of process waste and previous quenching
streams.  The contaminants in the solution evaporate and decompose through contact with the hot coke.
The pollutants, which depend on the makeup of the quenching water, are discharged to the atmosphere with
the water vapor.  The most common control device is a baffle, which can reduce particulate emissions by
at least 50%. [5]

B. CITIZENS GAS AND COKE UTILITY 

This section presents information concerning control methods applied to an actual coke manufacture
facility for the control of ammonia emissions.

1. Project History

Citizens  Gas and Coke Utility is a public trust operating as the Department of Utilities for
Indianapolis, Indiana.  The manufacturing division, Indianapolis Coke, operates a by-product plant that
produces foundry and blast furnace coke.  Excess coke oven gas (COG) is combined with natural gas and
sold.  The facility operates three batteries that process 900,000 tons of coal per year.

In 1987, the ammonia treatment equipment had to be updated to conform with a new Categorical
Pretreatment Standard applicable to wastewater containing ammonia.  The division selected the ammonia
destruction process as the replacement control.  This process uses excess flushing liquor to scrub coke-oven
gases.  The generated ammonia water is preheated, steam stripped, and blown down as wastewater.  The
ammonia vapor, coke-oven gas, and air are mixed at the top of the destructor, which is kept at a temperature
of 2100EF.  Ammonia is dissociated, cooled, and recycled for use as battery underfire gas.  Figure 8
illustrates the design of the ammonia destruction process. [9]
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Figure 8:  Ammonia Destruction Process [9]

2. Ammonia Destruction Process

The sections below describe the operation of the ammonia destruction system, providing the
specifications of the system, as well as the problems encountered during start-up and the subsequent
adjustments made to improve the functioning of the system. [9]

a. Coke-oven Gas Scrubbing

The temperature of the inlet gas must be lowered to achieve effective ammonia absorption.  This is
performed in the first section of the combined secondary cooler/ammonia scrubber tower, where the gas
enters at 115 to 120EF and is subsequently cooled below 86EF [30EC] using 500 gpm of recycled liquor.
The extracted heat is removed by an air surface wet cooler.  Solids accumulation is restricted by the addition
of an exchange liquor, while tar (3 to 10%) is added to collect naphthalene.

The ammonia portion of the tower has four beds of pall ring packing.  The coke oven gas ascends
to the top of the tower and is first scrubbed by 45 gpm of flushing liquor.  This liquor has already been
subjected to secondary decantation in the settling tank and cooling in the wet surface air cooler.  The
ammonia enters the remaining three sections of the tower where 90 gpm of stripped water from the free
stripper is introduced to absorb the ammonia.  The system has demonstrated ammonia outlet concentrations
<3 gr/100 ft . [9]3

b. Stripping

The system is composed of two identical stripping columns operated in series.  The columns are 4
ft-6 in x 42-ft, each with 17 valve trays.  Each stripper is split into two sections, so each column is able to
strip both free and fixed ammonia.  The upper section contains five trays and functions as the free ammonia
stripper, while the lower section contains 12 trays and operates as the fixed ammonia stripper.

The overhead vapors enter a common header and are then conveyed to a single partial condenser.
The steam injected into the free and fixed columns is controlled separately.  This limits the amount of free
ammonia at the base of the free column to 200 ppm and the amount of wastewater ammonia to less than 100
ppm at the base of the fixed column.  
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Since these columns are interchangeable, one may be taken off-line for maintenance without
compromising the quality of the wastewater.  It has been demonstrated that all process control parameters
can be preserved with only one column in operation. [9]

c. Dissociation

Temperature control in the partial condenser is used to modify the volume and composition of the
stripping column vapors.  By maintaining the temperature at 199EF, the steam carryover is diminished while
the vapor purity is optimized.  As the stream travels toward the destructor, the process computer monitors
the vapor flow.  Coke-oven gas and steam are added at a ratio of approximately 2.5:1 before the stream
enters the destructor mixing chamber.  This ratio is modified to maintain a top temperature of 2100EF in the
destructor, based on the current operating conditions.  A process air blower provides air to a concentric ring
of the mixing chamber at a ratio about 4.2 times the coke-oven gas volume.

The destructor is a carbon steel vessel, lined with brick, having a diameter of 7 feet and a height of
29 feet.  In the presence of a nickel catalyst, the ammonia and hydrocarbons react to separate from the
stream and form a tail gas.  The average composition by volume of the tail gas consists of the following
constituents:  29% water vapor, 1.1% hydrogen sulfide, 3% carbon dioxide, 14% hydrogen, 0.2% oxygen,
51% nitrogen, 1.7% carbon monoxide, and 250 ppm ammonia.

The gas exiting the destructor is cooled to 450EF in an attached shell and tube heat exchanger, with
boiler feedwater being added to the shell.  The heat transfer generates 50-psig steam which is returned to
the stripping columns, thereby reducing the need for fresh steam.  The quencher lowers the temperature of
the tail gas to 200EF by contact with wastewater exiting the plant.  The gas is then sent back to the coke-
oven gas piping to be used as an underfire gas. [9]

d. Ammonia Condensation

If the destructor is not operating, the ammonia gas exiting the stripping columns is automatically sent
to the ammonia condenser.  Operation of the recirculation pump commences and the cooling water control
valve on the attendant plate and frame heat exchanger is opened. Strong ammonia liquor is formed from the
condensation of ammonia and acid gases, and subsequently stored.  Once the destructor is put back on line,
this liquor is reprocessed. [9]

e. System Start-up

When the ammonia destruction system was first operated, the combination of breaking in new
equipment and incorporating the system into the existing process caused instability in the stripping area.
The scrubbing part of the system was shut down in order to stabilize the stripper-destructor.

Evaluation of the tail gas revealed ammonia concentrations that were higher than expected.  Since
adjustments to the air to gas ratio provided only limited improvement, the destructor was examined.
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Significant corrosion had occurred on the 410 stainless steel mixing chamber tip so a 446 stainless steel
burner was installed as a replacement.  Additional catalyst was also added.  These changes effected a great
increase in the dissociation efficiency, resulting in an ammonia concentration of 250 ppmv in the tail gas.
The destructor gas controls were modified to prevent combustion within the titanium piping that connects
the partial condenser and destructor.  This modification included an automatic shutdown provision for low
vapor flow and changes in the pressure control valve operation.

It was also observed that the flushing liquor contained high amounts of chloride, which caused
material changes in the heat exchangers used in the stripped water recycle system.  A plate and flame heat
exchanger made of 316 stainless steel was replaced with Hastelloy C.  Another 316 stainless steel shell and
tube heat exchanger was installed to lower the temperature to below 150EF.  This was done to diminish the
corrosion on the wet surface air cooler.  Process air blower sizing was increased to provide control over the
full range of operating load conditions.

The original valve trays were replaced with new trays having 50% smaller valves.  This increase in
the number of valves resulted in a 38% increase in the valve surface area per tray.  The quality of
wastewater from the new trays is similar to that from the original installation, yet at a lower pressure drop
across the column.

After being taken off-line for investigation, the ammonia destruction system was put back on-line
the next month after modifications were implemented.  A performance test has illustrated that the system
operates successfully at the average conditions given in Table 1 below. [9]

Table 1:  Stable Operating Parameters for the Ammonia Destruction System [9]
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Ammonia scrubbing
Coke-oven gas flow . . . . . . . . . . . . . . . . . 26 million scfd
Gas temperature

Inlet . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 EF
Outlet . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 EF

Ammonia concentration
Inlet . . . . . . . . . . . . . . . . . . . . . 260 gr/scf (dry)
Outlet . . . . . . . . . . . . . . . . . . . . 2.0 gr/scf (dry)
Combined gas . . . . . . . . . . . . . . 3.0 gr/scf (dry)
Stripped water (free) . . . . . . . . . . . 200 mg/litre
Flushing liquor

Total . . . . . . . . . . . . . . . . . . 6.6 g/litre
Free . . . . . . . . . . . . . . . . . . 2.4 g/litre

Stripping
Flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 gpm
Ammonia concentration stripper feed

Total . . . . . . . . . . . . . . . . . . . . . . . . . 8.6 g/litre
Free . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 g/litre
Wastewater . . . . . . . . . . . . . . . . . . . 50 mg/litre

Steam
Total stripping . . . . . . . . . . . . . . . . 14,500 lb/hr
Live makeup . . . . . . . . . . . . . . . . . . . 7500 lb/hr

Dissociation
Tail gas ammonia concentration . . . . . . . . . . . . 250 ppmv
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CHAPTER 4

FOSSIL FUEL COMBUSTION

                                                                                                                              

A. FOSSIL FUEL COMBUSTION

The Clean Air Act Amendments of 1990 have brought about more stringent standards for nitrogen
oxide (NO ) emissions.  The concern over nitrogen oxides is generated from the fact that nitrogen oxidesx

have been recognized as contributors to smog and acid rain.  When fossil fuels, such as coal, fuel oil, and
natural gas, are used to fuel combustion sources, high temperatures are generated which create thermal
nitrogen oxides. Regulatory agencies are requiring lower nitrogen oxide emissions from these fossil fuel
combustion sources. [10, 11]

With this new set of regulations, new technology development has been sparked in order to attain
compliance.   Nitrogen oxide emissions from fossil fuel power plants may be controlled using combustion
modifications or post-combustion control methods.  Post-combustion control methods include selective
catalytic reduction (SCR) and selective non-catalytic reduction (SNCR) which use ammonia or urea to
control nitrogen oxide emissions.  With these post-combustion control technologies, the problem of
ammonia in the effluent has become a concern.  This condition is labeled "ammonia slip", which is caused
by an addition of ammonia in excess of the amount required in the stoichiometric equation, or the formation
of ammonia as a by-product in the reduction of nitrogen oxides charged by ammonia or urea. [11, 12, 13]

This report discusses SCR and SNCR post-combustion controls since they have the potential to emit
ammonia emissions.  The use of ammonia or urea, or any other nitrogenous compound to decrease nitrogen
oxide emissions is relatively new, so the problem of ammonia present in combustion ash is just beginning
to draw attention.  Therefore, limited information is available for preventing such an occurrence. [12]

B. SELECTIVE CATALYTIC REDUCTION

Presently, the most common post-combustion nitrogen oxide control is selective catalytic reduction
(SCR).  The equipment necessary for this process is a reactor, catalyst, and an ammonia storage and
injection system.  In the reactor vessel, the nitrogen oxides react with ammonia in the presence of a catalyst
to yield nitrogen gas and water.  The ammonia injection point is usually upstream of the air heater, where
the temperature window (550-750 EF) ideal for reduction reactions can be achieved.  The catalyst is usually
a mixture of titanium dioxide, vanadium pentoxide, and tungsten trioxide.  Unreacted ammonia that passes
through the system can form ammonium sulfate which may cause blockage in equipment downstream of
the reactor, such as the air heater.  Based on installations in Japan and Europe, the acceptable slip value is
5 ppmv.  Demonstrated nitrogen oxide reductions range from 60-90%.  The process is costly, with high
initial and operating costs. [5, 13]
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C. SELECTIVE NON-CATALYTIC REDUCTION

The SNCR method reacts nitrogen oxides with ammonia or urea to form nitrogen gas and water.
The reaction occurs at temperatures ranging from 1,650 to 2,000EF in the presence of oxygen.  Since the
reaction takes place at a higher temperature, with a high activation energy, the need for a catalyst is
eliminated. [13]  The effectiveness of nitrogen oxide reduction using this method varies among the
literature, though reductions in the range of 30-70% are expected.  SNCR is still in the developmental
stages.

This method is appealing for use at gas and oil fired power plants.  The technology equipment costs
are moderate since a catalyst is not needed.  However, there are disadvantages associated with this process.
The  process functions over a restricted temperature range of 1600-1900EF.  This makes a full-scale
application difficult since the temperature window usually happens in the convective section, where there
is limited access space, high gas velocities, and short residence times.  As with the SCR process, there is a
potential to emit ammonia as an unwanted byproduct. [11]

D. NEW POST-COMBUSTION TECHNOLOGIES

Several technologies have been developed, using SCR or SNCR, for the reduction of nitrogen oxides
from post-combustion fuel gases.  The systems vary in the type of reducing agent that is employed.  This
section presents a few of these patented control systems.

1. Fuel Tech NO OUT x

In 1976, the Electric Power Research Institute (EPRI) began research concerning the use of urea to
control nitrogen oxide emissions from combustion sources.  An urea-based reduction process was then
patented by the institute in which post-combustion flue gas was controlled using chemicals to reduce
nitrogen oxides.

Fuel Tech began work to improve the use of this technology through modifications, including
widening the temperature range appropriate for the reaction.  This was accomplished by adding chemicals
to enhance the performance of the urea, changing process conditions, and altering process control methods
and injector design.  The company patented this process, known as NO OUT.x

The NO OUT process is designed to control nitrogen oxides from stationary sources using a varietyx

of carbonaceous fuels.  The process uses urea and/or chemical enhancers to lower nitrogen oxide emissions
at temperatures ranging from 1,000 to 2,100EF.  It can be used as a retrofit application and is adaptable to
other controls.  Commercial testing on boilers demonstrated nitrogen oxide control efficiencies up to 85%.

The NO OUT process involves the injection of a solution, made of urea and/or chemical enhancers,x

into the post-combustion flue gas.  The components of the solution react with the nitrogen oxides present
in the gas and form nitrogen gas, water, and carbon dioxide, as illustrated by the
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following chemical equation: CO(NH )  + 2NO + 1/2 O  6 2N  + CO  + H O2 2 2 2 2 2

This equation shows that one mole of urea is needed to react with two moles of NO.  However, actual tests
show that greater quantities of urea are required to obtain the desired nitrogen oxide removal.  The excess
amount degrades to nitrogen, carbon dioxide, and small amounts of ammonia.  The Normalized
Stoichiometric Ratio (NSR) illustrates the amount of urea actually used as compared to the stoichiometric
amount required.

NSR = Actual Reagent Molar Ratio
                                     Stoichiometric Reagent Molar Ratio

In order for a urea reducing agent to effectively control nitrogen oxide emissions, the chemical must
have high activity at the treatment temperature and be well mixed with the nitrogen oxide.  Having met these
two conditions, the use of urea in a circulating fluidized bed achieves over 85% reduction.  The only
dangerous byproduct generated is ammonia, which is controlled to less than 5 ppm by limiting the amount
of urea used.  Ammonia breakthrough occurs when the NSR is over 1.9.  Testing showed that in addition
to the first two conditions identified above, the appropriate amount of chemicals must be used in order to
limit ammonia slip. 

Enhancer chemicals are applied to widen the applicable temperature range of the process over which
the solution is effective.  If only urea is used, the temperature window ranges from 1,700 to 1,900EF.
However, with the addition of enhancers, the effective temperature range expands to 1,500 to 2,100EF.

In order for the reaction to occur efficiently, the reduction chemicals must be thoroughly mixed with
the nitrogen oxides.  The use of a multiple level injection system, as illustrated in Figure 10, enhances this
mixing and improves the nitrogen oxides reduction level, thereby decreasing ammonia emissions.  This
method allows for limiting the NSR. 

This process has been demonstrated successfully on combustion sources using fuels including hard
coal, brown coal, oil, gas, wood waste, and municipal solid waste.  The types of boilers tested include front-
fired, corner-fired, and circulating fluidized beds.  Demonstrated reductions range from 50 to 60% in two
European coal-fired boilers with a 5 ppm ammonia emission limit.  With a 20 ppm ammonia limit, the
reduction level was raised to 65 to 75%.   Ammonia slip levels of 5 to 20 ppm are acceptable, depending
on the locality. [13]

2. Fuel Tech, Incorporated Invention for the Reduction of Nitrogen Oxides in Flue Gases

William Epperly and James Sullivan of Fuel Tech, Incorporated developed a process designed to
reduce nitrogen oxides generated from the combustion of carbonaceous fuels.  The system injects a solution,
comprised of ammonia and an enhancer, into the effluent.  Acceptable enhancers for use with ammonia
include hexamethylenetetramine, furfural, or low carbon alcohol among others.  It has been demonstrated
that the use of enhancers generates a nitrogen oxide reduction greater than if ammonia were used alone.
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Ammonia can be used in its pure form, with the enhancer added to it, but solutions such as the aqueous
ammonia solutions with enhancer are preferred because they are more economical and applicable to most
conditions.

The ammonia is added at an ammonia to nitrogen oxide molar ratio ranging from 1:5 to 5:1, with
a ratio of 1:2 to 2:1 being ideal.  The range of the ratio of enhancer to ammonia is 1:5 to 4:1, with 1:3 to 3:1
being ideal.  The ammonia-enhancer mixture is added to provide a molar ratio of nitrogen, in the ammonia
and enhancer, to the amount of nitrogen oxides at a level of 1:5 to 6:1, with 1:2 to 2.5:1 being the best.

In order to ensure an efficient reaction, the ammonia-enhancer mixture is injected in the correct
ammonia-enhancer proportion and at the appropriate effluent temperature, which ranges from 1300 to
1700EF.  

Testing of this method has demonstrated lower ammonia slip levels than for other methods.  The
exact reason for this is not known, but probably occurs from a series of reactions between the ammonia,
enhancer, and nitrogen oxide.  This process better utilizes ammonia than other processes. [10]

3. Union Oil Company of California Invention for the Removal of Nitrogen Oxides From Flue
Gases

The method of selective catalytic reduction using ammonia to convert nitrogen oxides to nitrogen
gas and water is effective, but the danger of chemical spills occurring during the transfer of anhydrous
ammonia has generated concern due to its volatile and corrosive nature.  The other reducer commonly used,
urea, also presents similar problems.

Donald Young of Union Oil Company of California has developed a technology that removes
nitrogen oxides from gas streams, using liquid solutions that are safe and easy to handle.  The reducer is a
mixture of ammonia, urea, and water.  This practically eliminates the problems associated with the use of
ammonia or urea alone, while playing on the advantages of each compound.  Mixtures comprised of
ammonia, urea, and water are supplied as low volatility solutions that are stable during transportation of the
liquid.

Both the urea and ammonia react with the nitrogen oxides.  At high temperatures the urea is
converted to ammonia.  In addition, the urea acts catalytically to promote the reaction between nitrogen
oxides and ammonia.  Ultimately, this process is more effective for reduction and safer than using ammonia
or urea alone.

Such solutions are effective in wider temperature and residence time ranges.  The reaction
temperature range is from room temperature to 1832EF.  The reason for this is not clear.  One possibility
is that the urea acts as a catalyst between the ammonia and nitrogen oxides.  At higher temperatures, urea
can hydrolyze to yield ammonia and carbon dioxide.  The production of ammonia from urea is increased
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when ammonia is already present, which may be why the mixture is more effective than its components
alone.

The use of the mixture can generate high rates of conversion for the nitrogen oxides to nitrogen and
water, without problems associated with transporting anhydrous ammonia and solid urea. [14]

E. STUDIES EVALUATING POST-COMBUSTION CONTROL TECHNOLOGIES

Several studies have been conducted to evaluate the use of SCR and SNCR to control nitrogen oxide
emissions from fossil fuel combustion sources.  The results from a few of these studies are presented in the
sections below.

1. Pacific Gas and Electric Company

The Pacific Gas and Electric Company and the Gas Research Institute participated in a study
designed to evaluate the application of SNCR to utility boilers.  The main objectives were to evaluate the
nitrogen oxide removal efficiency and the emission of undesirable products, such as unreacted ammonia,
carbon monoxide, and N O, using the SNCR process.  The selected boiler, Morro Bay Power Plant Unit 3,2

was a Babcock and Wilcox opposed-fired system rated at 345 MW.

Several companies supply the SNCR process, including Noell, Incorporated, Exxon, and Nalco Fuel
Tech.  These products use pressure and pneumatic-assist atomizers, or jets of high-velocity carrier fluid,
such as air, to combine the ammonia or urea with the nitrogen oxides present in the exhaust streams.  The
first two suppliers use the air-jet method, while Nalco Fuel Tech uses the atomizer principle.

The Noell high-energy SNCR process was chosen for use in this study.  Since boiler cavities have
a relatively short height, it is necessary to rapidly mix the reducing agent with the combustion products in
the convective section of the cavity.  The Noell system uses a high-velocity air carrier stream that supplies
the energy for rapid mixing.  Air-jet mixing blends the aqueous ammonia or urea with the nitrogen oxides
in the flue gas.  Both ammonia and urea were tested as nitrogen oxide reducing agents in the SNCR system.
The following results were generated from this study.  

C Ammonia slip levels were greater than originally estimated.  This discrepancy was credited
to the relatively short residence times (50 to 150 milliseconds (ms)) obtainable in the
convective section cavities.  Pilot studies conducted in a laboratory showed that residence
times of 250 ms are required for a complete reaction.  

C Ammonia slip levels were lower when aqueous ammonia was used as the reducing agent as
opposed to those when urea was used, although actual levels were comparable.
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C Ammonia slip levels increased as the nitrogen/nitrogen oxide ratio increased, and decreased
as the nitrogen/nitrogen oxide ratio decreased.  This testing demonstrated that nitrogen oxide
emission reductions and ammonia slip are directly proportional to one another.

C Greater nitrogen oxide reductions are achieved when using ammonia as a reducing agent
than for urea.

The main constraint for each reducing agent is the level of ammonia emissions allowed.  Based on this value
and the amount of nitrogen oxides exiting the source, the amount of ammonia injected into the process is
determined.  Using this method, the nitrogen oxide/ammonia ratio is monitored. [11] Table 2 illustrates the
percent reduction of nitrogen oxides achieved using ammonia and urea, based on various ammonia slip
limits.

Table 2:  Nitrogen Oxide Reduction Using Ammonia and Urea

Allowable Ammonia Percent Nitrogen Oxide Reduction over the Boiler Load Range (%)
(ppm)

Aqueous ammonia Urea

10 15-21 13-18

30 19-31 19-27

50 24-36 21-32

Industries are often required to limit ammonia emissions when using SCR or SNCR.  Based on this limit and
the amount of nitrogen oxides being generated, the amount of aqueous ammonia to be injected is decided.
In this manner, the excess amount of aqueous ammonia is limited to minimize the amount of ammonia slip.

2. Air and Energy Engineering Research Laboratory

To evaluate the combined control of sulfur dioxides and nitrogen oxides using sorbent-reducing
agents, the United States Environmental Protection Agency (U.S. EPA) began a Cooperative Research and
Development Agreement with Nalco Fuel Tech to test their commercial reducing agents NO OUT A andx

NO OUT A+, coupled with sorbent injection.  Testing was performed at the Air and Energy Engineeringx

Research Laboratory (AEERL) 14,650 W pilot facility.

The main objective of this study was to measure the effectiveness of sulfur dioxide and nitrogen
oxide removal using simultaneous injection of a calcium-based slurry and the Nalco urea-based reducing
agent, while limiting ammonia slip.

The major environmental concern associated with the use of SNCR is the emission of ammonia,
resulting from the incomplete reaction of the reducing agent.  Ammonia slip can cause the formation of
ammonium bisulfate at approximately 572EF, which can deposit on air preheater surfaces and cause a
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reduction in heat transfer and an increase in pressure drop.  Ammonia slip can also cause the formation of
ammonium sulfate (NH SO ) at approximately 302EF and ammonium chloride (NH Cl) at approximately4 4 4

212EF.  The emission of ammonia is sensitive to the injection temperature.  Attempts to expand the
temperature window has been met with some success.  The following results were generated from this study.

C With the use of calcium-based sorbent injection with SNCR technologies in a slurry injection
process, sulfur dioxide and nitrogen oxide reduction was consistently demonstrated at 60-
80%.

C The use of a modified urea-based solution greatly reduced levels of ammonia  below levels
previously reported for urea injection. 

C As the injection temperature of the reducing agent increased, the amount of ammonia slip
decreased.

C As  the molar ratio of nitrogen/nitrogen oxide increased, the amount of ammonia slip
increased. [15]

It is nearly impossible to eliminate ammonia slip entirely, though as shown by these study results, ammonia
slip may be minimized by monitoring the injection temperature and limiting the amount of urea injected
only to quantities required, thereby reducing the amount of excess reducing agent added. [16]
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CHAPTER 5

LIVESTOCK MANAGEMENT

                                                                                                                              

Livestock and poultry manure is a major source of ammonia emissions.  Inorganic nitrogen in the
waste is emitted through several mechanisms including ammonia volatilization, nitrification, denitrification,
leaching, and runoff, with ammonia volatilization generating the highest total loss of this nitrogen.  The two
main sources of ammonia emissions within this category are livestock feedlots and cropland spreading.

A. LIVESTOCK FEEDLOTS

1. Process Description and Ammonia Sources 

The livestock feedlots located in the United States hold cattle ranging in weight from 450 to 1200
pounds for each animal, with the average being 850 pounds.  The fattening period ranges from 130 to 150
days, with manure being collected at an average of 1 dry ton per period, or 2 dry tons per year per animal.

Livestock facilities generate odors that can be offensive to neighboring residents, though these odors
are not toxic.  Citizen complaints have prompted livestock farmers to evaluate controls for the formation
of such odorous compounds.  Odors are generated from feed materials, such as food-processing wastes and
fermented feeds, fresh manure, and decaying manure.  The big concern has been over volatile compounds
emitted from the storage and treatment of manure.  Fresh manure emits large amounts of ammonia, but the
most offensive odors are usually associated with decomposing manure.  The odors depend on the biological
reactions taking place and the type of storage or treatment unit implemented.

Closed buildings often have a high odor production potential, resulting from a high livestock density,
a great amount of manure stored, and limited airflow.  Open feedlots located in warm, humid areas or those
with poor drainage systems or drying conditions are more likely to have odor problems than those in cooler,
dry climates.  Anaerobic decomposition is favored in large open feedlots that become wet, especially in
warm weather.  

The anaerobic decomposition of livestock manure generates ammonia, which sometimes results in
odor problems.  Studies have shown that the amount of ammonia in manure corresponds to the odor
intensity, with the concentration of ammonia increasing greatly with an increase in temperature.  Several
states have regulations limiting the odor at the property line based on available measurement techniques.
[3, 5]
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2. Controls

In order to reduce odor emissions generated from livestock manure, the manure may be treated, the
odorous gases may be captured and treated, or the odor may be dispersed.  

a. Treatment of Manure

Anaerobic lagoons are often used to effectively control odors.  However, they must be well designed
with an adequate capacity to achieve low odor production.  Frequent collection of the manure through
flushing, scraping, or drainage is effective in absorbing odors and eliminating the anaerobic conditions
prevalent in manure storage within closed buildings. [5] 

b. Capture and Treatment of Odor

Industrial and food processing plants often use wet scrubbers to control odor emissions by spraying
the exhaust air stream with water or oxidizing chemicals.  Some studies have applied them to livestock
buildings.  The control efficiencies achieved are provided in the Table 3 below.

Table 3: Control Efficiencies for Wet Scrubbers Applied to Livestock Facilities [5]

Equipment Percent Reduction Problems Encountered

Wet scrubber on the exhaust odor - 88% Sludge created from
emitted from a swine building  collected dust caused

difficulties in recirculating
 the scrubbing water

Wet scrubber Not given Problems with spray nozzles
 clogging when recycled water and
 biological treatment were used

A cross-flow packed-bed wet ammonia - 8-38% None identified
scrubber on a big containment odor - 82%

 building

A packed-bed dry scrubber containing ammonia - 45% at first, but None identified
 zeolite (clinoptilolite) used on a  then decreased to 15% in 18 days
 poultry house

Soil filter system on a swine ammonia - 52-78% None identified
 confinement building organic constituents - 86%

0.25-acre sand filter field for air ammonia - 95-99% None identified
 scrubbing on a poultry manure odor - 30-82%
 composting operation
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Soil filter systems are effective for scrubbing odors from a process or building exhaust stream.  When using
a soil filter, a moderately fine soil, sufficient moisture, and pH control of 7 to 8.5 are required.  On average,
the land area requirement ranges from 2,500 to 4,600 ft  / 1000 cfm, based on the airflow rate.  2

c. Odor Dispersion

As the gases travel downwind of the facility, the odor intensity diminishes.  It has been demonstrated
that odors and ammonia travel a longer distance when manure is spread over crops than when it is stored
on site. [5]

B. CROPLAND SPREADING

1. Process Description and Ammonia Emission Sources

Combined excrement from cattle and poultry feedlots are spread on cropland.  The amount of
ammonia emitted depends upon the soil type, excrement qualities, atmospheric conditions, and the
application method implemented.

As the pH values increase in the soil and manure, the tendency for the ammonia to volatilize
increases, thereby raising the ammonia emissions.  The reaction between ammonia and the ammonium ion
(NH +) becomes imbalanced as the pH level rises, resulting in greater ammonia emissions.  4

2. Controls

A soil with a high cation exchange capacity will suppress the amount of ammonia volatilized since
the soil's capacity to adsorb and hold the ammonium ions increases as the cation exchange capacity
increases.

Ammonia emissions are greater when spreading is done on a wet soil, than on a dry soil.  Higher
temperature and wind velocities also increase the amount of ammonia volatilized.  Therefore to minimize
the amount of ammonia emitted from this process, it is important to consider these factors. [3]
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CHAPTER 6

REFRIGERATION

                                                                                                                              

A. USES AND CONTROLS

 Ammonia is the oldest used refrigerant, yet less than 2% of the ammonia manufactured is used as
a refrigerant. [18]  However, interest in ammonia as a refrigerant has arisen since existing refrigerants, such
as chlorofluorocarbons (CFC) have come under attack due to their ozone depleting potentials and effect on
global warming.  

Ammonia is mostly used in large industrial plants, with packing house freezers often using ammonia
as a refrigerant.  A refrigeration unit with a large capacity is possible with small machines.  Water-cooled
units are commonly used to cool down the refrigerant.  High pressures are used in the lines (125 to 200 psi)
so heavy steel fittings are required due to the high pressures.

Since ammonia has a very noticeable odor, even a small leak can be detected by smell.  Leaks in
refrigeration units can also be detected using a number of scientific methods.  The electronic detector is
widely used in the manufacture and assembly of refrigeration equipment to detect refrigerant leaks.
Ammonia leaks can also be detected by using a burning sulfur candle or litmus paper.

For plants using ammonia as a refrigerant, precautions should be taken to prevent ammonia leaks
from process equipment.  Since ammonia is a highly toxic chemical that can be explosive if mixed with air
in the right proportions, it is necessary for facilities handling ammonia to apply safeguards.  If leaks or spills
do occur, precautionary methods will prevent anyone from being harmed. [17]

Refrigeration plants are a source of emissions resulting from leaking refrigerant.  In order to control
emissions, a newly proposed technology can detect and adsorb emissions from plants.  The basic concept
is to capture emissions from refrigerant leaks and convey the emissions to a common filter and/or detection
device. Although this system was designed for CFCs, it can be applied to leaks of ammonia refrigerant.
With this technology, suspected leak points are covered with plastic or fabric covers and sleeves.  Each
cover is connected to a manifold using a hose.  The manifold is connected to a vacuum-pump or blower,
depending on the size of the facility.  Small installations use the vacuum-pump while larger installations use
the blower.  This makes the hoses and sleeves at subatmospheric pressure.  Once collected by the capture
devices, the emissions are conveyed to a filter which adsorbs the pollutants.  The refrigerant may be
removed from the filter and recycled, thereby allowing the ammonia to be used again. [19]
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B. FLASH FREEZING PROCESS USED IN FISHERIES

Fish are frozen as a preservation technique to delay spoilage of the catch.  The purpose is to deliver
frozen fish that, when thawed, will be practically as fresh as newly caught fish.  Quick freezing is performed
at sea on the fishing boat, and is done by rapidly lowering the temperature of the fish and keeping it at
frozen storage temperature.

Ammonia can be used as the refrigerant for deep freezing. [20]  Conventional freezers may be used
at sea, requiring little modification, however, the freezer and refrigeration system must conform to
requirements.  The use of ammonia in this application is not common since many countries do not allow
ammonia to be used as a refrigerant since it is toxic and potentially explosive. [21]
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CHAPTER 7

CONTROL TECHNIQUES APPLIED TO AMMONIA EMISSIONS

                                                                                                                              

A review of various industries emitting ammonia has identified several techniques used to control
ammonia emissions.  These control methods include both add-on control equipment and pollution
prevention techniques.  Although the industries discussed are large sources, the methods of control may be
downsized to accommodate smaller sources.

A. ADD-ON CONTROL EQUIPMENT

1. Wet Scrubbers

a. Description

The most common add-on control device used to control ammonia emissions is the wet scrubber
which employs the method of absorption.  Through absorption, gaseous material is collected through direct
contact with a scrubbing liquid, which is usually water.  The success of the scrubber is dependent on the
solubility of a gas in the scrubbing liquor.  Since ammonia is highly soluble in water, the wet scrubber is
effective in controlling ammonia emissions.  Control efficiencies up to 99% have been demonstrated in
actual applications.

Ammonia gases are most effectively treated by packed column or cross-flow scrubbers, with a cross-
flow scrubber merely being a packed column scrubber in which the gas flow is horizontal.  Packed column
scrubbers are continuous operating vertical columns filled with packing material having a large surface area.
The countercurrent packed column is the most common unit employed for gaseous removal.  In this unit,
the gas stream ascends through the packing material in the column, while the scrubbing liquid moves
downward, resulting in the highest efficiency possible.  This high efficiency results from the decreasing
solute concentration in the gas stream as it rises, thereby providing fresher solvent for contact.  The cross-
flow scrubber is a horizontal unit in which the gas stream moves horizontally through the packing material
and the scrubbing liquor moves downward through the unit.  Such units have a low water consumption and
a high airflow capacity at a low pressure drop.  

 The advantages associated with using a wet scrubber include relatively small space requirements,
ability to collect gases, ability to handle high-temperature and high-humidity gas streams, and a low capital
cost if wastewater treatment is not required.  Facilities may or may not be required to treat their scrubber
effluent, depending on the locality.  Some areas allow the discharge of such effluents directly to the
wastewater treatment plant without requiring prior treatment of the water by the facility.  Other areas on the
otherhand require the facility to treat its own process water.
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The disadvantages associated with the use of wet scrubbers include a possible water disposal
problem, possibility of high pressure drop and horsepower requirements, and corrosion of the unit.  Since
the wet scrubber has a high corrosion potential, the unit is usually made of stainless steel or another
corrosion-resistant material to prevent this from happening.  Control efficiencies up to 99% have been
demonstrated in actual applications. [5, 22]  

b. Costs

Several vendors were contacted to obtain cost estimates for typical wet scrubber systems.  The cost
of a wet scrubber depends on the airflow (cfm) that will be treated by the system.  As airflows increase, so
does the cost of the control device.  The cost values provided below are merely estimates since actual costs
depend on the process being controlled and its corresponding operating conditions.  The wet scrubber
system must be designed for a specific facility and therefore will vary in actual application.

Operating costs for the system depend on the power required to run the pump and blower, chemicals
added, and the water supply.  Since these values will vary from plant to plant, the operating costs are
determined by the specific application.

1. Misonix Incorporated

Misonix indicated that the capital cost for a wet scrubber unit ranging from 1-10,000 to 15,000 cfm
will vary from $8,000 - 50,000.  A wet scrubber system may range from a basic system to a complete
system.  A basic system was described as including equipment such as a scrubber pump, blower, and
resurge tank.  The buyer is required to assemble and install this system.  A complete system includes a turn
key, blower, chemical addition, and control panels.  This system contains all the necessary equipment and
requires only to be hooked-up to the process equipment to be controlled.  For an airflow of 1,000 cfm, the
basic system was estimated at $5,000, while the complete system costs around $10,000.  For an airflow of
50,000 cfm, a basic system was quoted at $35,000, while a complete system costs around $50,000.

The scrubber can be designed to achieve a desired efficiency, which depends on several factors
including the rate of transfer, the liquid to gas ratio, the kinetic relationship versus time, and the type of
packing material.  Scrubbers can be designed to attain control efficiencies of up to 99%.  Below a control
efficiency of 90% the design is straightforward, but above 99% it is very difficult since the control
efficiency fractions above 99% are the hardest to achieve.

With the use of wet scrubbers there is a concern over the treatment and disposal of effluents.  If the
locality of the plant using the scrubber has a good wastewater treatment system available, the industry can
usually send the effluent directly to the treatment plant without adding chemicals.  However, some industries
add sulfuric acid to the effluent to react with the ammonia, thereby forming air ammonia salt.  The effluent
is then discharged to a drain or wastewater treatment plant.
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The lifespan of the equipment is basically infinite since the unit has no moving parts.  However,
maintenance is required.  Every one to two years the nozzles must be replaced since the holes get bigger
over time, resulting in a less desirable spray flow.  Pumps are usually replaced every five to six years, while
blowers last for about ten years.  The packing material may have to be replaced at some point, but this is
unlikely.

Misonix sells wet scrubbers to both large and small companies, with approximately a    50 / 50
distribution.  Unlike other companies, Misonix manufactures an ammonia scrubber that can handle a flow
as low as 1 cfm.  This is accomplished by downsizing the packing material. [23]  

2. Monsanto Enviro-Chem Systems Incorporated

Monsanto provided cost figures for a wet scrubber package, considered to be an upgrade from a
packed scrubber, that controls particulate matter as well as ammonia.  The scrubber package includes
pumps, interlocking ductwork, and control instrumentation, with the option of adding fans to the system.
Since the scrubber package is a complete system, only a hook-up line is required to connect the scrubber
to the process equipment requiring control. [24]

Table 4 provides the capital cost figures given by Monsanto for a typical scrubber package.

Table 4:  Capital Cost Figures for a Monsanto Wet Scrubber Package [24]

Unit Airflow (acfm) Scrubber Package Cost ($) Cost of Additional Fan ($)

1,000 - 2,000 70,000 -

7,000 100,000 25,000 - 30,000

16,000 150,000 35,000 - 40,000

22,000 175,000 40,000

The cost of a packed tower scrubber designed only to control ammonia would be about 10 - 15% less than
the prices quoted for the scrubber package.

The effluent is usually sent to a wastewater treatment plant since the stream is very treatable.
Ammonium chloride may be added, though this depends on the scrubbing liquor used. [24]

2. Condensation

Condensation converts a gas to a liquid by removing heat or increasing the pressure.  The former
method is often applied since it is more economical and the system usually uses water or air to cool and
condense the gas stream.  Removal efficiencies of condensate strippers are not high for most gas pollutants
since the unit does not lower temperatures below 100 EF.  
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Industry review indicated that condensate strippers are used to remove ammonia in the fertilizer
industry.  The process condensate formed is recycled back to the process.  With this method, valuable
feedstock is retrieved, and therefore the device is used as a control, as well as being important to the process.
[5]

B. POLLUTION PREVENTION TECHNIQUES

1. Recycle

For operations that use ammonia as a feedstock, emissions control is intrinsic in the recovery and
recycle process.  The recycle method benefits the process in that process condensate is collected and reused
so less ammonia feedstock is required.  In addition, the ammonia emissions are prevented by returning them
to the process.  With this technique, excess material is reused instead of being wasted and the emissions
remain within the system.

For smaller applications such as refrigeration systems, emissions of ammonia refrigerant may be
collected and recycled back to the system for reuse.  This decreases the amount of refrigerant that is lost
through leakage and therefore reduces the amount of new refrigerant that must be purchased.

2. Limiting Ammonia Input

Ammonia is emitted from post-combustion control systems such as SCR and SNCR which use
ammonia or urea to reduce nitrogen oxide emissions from the fossil fuel combustion sources.  Although it
is nearly impossible to prevent ammonia slip from occurring, the amount of slip can be minimized.  This
is accomplished by limiting the amount of reducing agent added to prevent ammonia in excess of the
amount required to react with the nitrogen oxides.  The amount of ammonia or urea added is determined
based on the allowed level of ammonia slip and the amount of nitrogen oxides exiting the combustion
source.  The ammonia to nitrogen oxide ratio must be minimized to keep ammonia slip levels low.  Studies
have shown that enhancers decrease the amount of ammonia slip since the reaction with nitrogen oxides
is more efficient.  In addition, the use of ammonia has exhibited lower slip levels than those generated by
the use of urea as the reducing agent.  Since combustion sources are present at facilities within many
different industries, the use of SCR or SNCR is an applicable control method for nitrogen oxides that may
be adapted to the concerned stationary combustion source.

3. Capture Systems

In order to collect ammonia emissions, capture devices such as hoods may be used.  These hoods
are divided into three categories: enclosure, capture hood, or receiving hood.  Enclosures, either partial or
complete, encircle the emission source without interrupting the process and prevent emission releases from
entering the atmosphere.  Capture hoods, or exterior hoods, are placed on the outside of the process and use
a powerful airstream to draw emissions into the hood after they are released to the atmosphere.  Receiving
hoods also capture emissions once they exit the process and are emitted to the atmosphere.  These devices
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use the momentum of certain exhaust streams to facilitate the collection of emissions.  Once these streams
are collected using capture systems, the streams are often vented to a control device for treatment. [5]

4. Maintenance Practices

Good maintenance practices may be applied by any source handling ammonia, even small sources.
Ammonia leaks occurring from process equipment can be easily controlled by applying capture devices to
collect the fugitive emissions.  Since leaks often occur around equipment connections, the source of the
leaks can be identified and targeted.  In addition, there are several leak detection devices available that may
be used to identify unknown leak points.  After collection, the vapors may be conveyed to a control device
such as a filter or wet scrubber for treatment.  Ammonia adsorbed by the filter may be retrieved and
reintroduced into the process which is economically beneficial.  In addition, the equipment must be properly
maintained to ensure that worn parts are replaced.
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CHAPTER 8

CONCLUSIONS

                                                                                                                              

The concern over the hazards of ammonia, including its potentially explosive nature and its toxicity,
has resulted in the need to examine available methods for the control of ammonia emissions.  

A review of various industries has identified the main sources of ammonia emissions to be fertilizer
production, coke manufacture using the by-product recovery method, fossil fuel combustion through the
control of nitrogen oxides, livestock management, and refrigeration.  This report focuses on these industries
since they are the only ones that have been identified as implementing controls to reduce the emissions of
ammonia.

The various control technologies implemented by these industries include wet scrubbers, condensate
strippers, recovery and recycle techniques, reducing agent limitation, capture systems, and good
maintenance practices.

The wet scrubber and the condensate stripper are the two add-on control devices commonly used
to control ammonia emissions.  The wet scrubber is the most common of these two devices and has
demonstrated control efficiencies up to 99%.  Facilities in the fertilizer industry, livestock management
industry, and coke by-product manufacture industry use the wet scrubber to control ammonia emissions.
 Although larger sources often install such controls, this does not preclude smaller sources from
implementing wet scrubbers.  One vendor indicated the availability of a wet scrubber that is small enough
to treat an airflow as low as 1 cfm.  

Condensate strippers remove the ammonia from the gas stream by converting the gas to a liquid.
The resulting process condensate is then recycled back to the process.  Not only are these strippers used as
control devices, they are intrinsic in the process operation.  The fertilizer industry has demonstrated use of
these controls to remove the ammonia and recycle it back to the system for use in the manufacture
operations.

Pollution prevention techniques include recycle, limiting the amount of ammonia or urea used to
control nitrogen oxides from combustion sources, capture devices, and implementing good maintenance
practices.

The recycling of ammonia back to the process is not only a means of emissions control, but it is also
beneficial to the process operation since the amount of raw input materials is reduced.  Demonstrated use
of the recycle process is exhibited in the fertilizer industry and refrigeration units, where ammonia is
recovered from the process and returned to the system.
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Post-combustion control technologies, such as selective catalytic reduction (SCR) and selective non-
catalytic reduction (SNCR), are used to control nitrogen oxide emissions from fossil fuel combustion
sources.  Since either ammonia or urea is used as the reducing agent, there is the potential for ammonia to
be in the effluent stream.  This condition, known as ammonia slip, may be limited by properly operating the
reduction technologies.  This is accomplished by adding the appropriate amount of reducing agent, as
determined by the amount of nitrogen oxides present and the level of ammonia slip allowed.  

Capture systems, as used in coke by-product facilities and refrigeration systems, collect ammonia
emissions using hoods.  These hoods either enclose the process to prevent emissions from entering the
atmosphere, or use airflows to collect the emissions from the surrounding environment once they exit the
process.  Often the collected emissions are conveyed to a control device for treatment.

In order to minimize leaks, good maintenance practices may be implemented by any source to
ensure that equipment is maintained at a quality operational level.  Where leaks are unavoidable, capture
devices may be implemented to collect gases.  Industries that demonstrate the use of good maintenance
practices include coke manufacture and refrigeration systems.

 Based on a review of available information, the controls methods identified in this report have
demonstrated effective reduction of ammonia emissions.
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1. Introduction 

 

This permit revision pertains to an existing structural honeycomb manufacturing facility operated by 

Hexcel Corporation, a Delaware corporation.  The SIC Codes are 2679 and 3469.  The facility is located at 

1214 West Gila Bend Highway, Casa Grande, Arizona upon parcels also identified by Pinal County 

Assessor's Parcel # 503-46-020C, 503-46-020D, 503-46-021-D, and 503-46-047.  The source is situated in 

an area classified as “nonattainment” for PM10 and "attainment" for all other pollutants. 

 

This revision reinserts six underground storage tanks (USTs) into the authorized equipment list. Eleven 

USTs were removed from the equipment via permit V20639.R04 in December of 2013. The reinserted 

USTs have a combined annual PTE of 1.82 TPY, thus the permit action qualifies for a minor permit 

revision. The additional storage capacity also does not change the overall capacity of the process since 

several other bottlenecks exist, including but not limited to the ovens. .  

 

Section 12 of this permit recites a list of emission-generating equipment covered under this permit. 

 

Emissions consist principally of volatile organic compounds ("VOCs"), hazardous air pollutants ("HAPs"), 

and typical products-of-combustion. 

 

The plant principally manufactures "honeycomb" and "structural cores" for aerospace and other industrial 

applications.  The honeycomb material is typically used as a structural web, bonded between sheets to form 

a stiff, strong and light-weight structural panel.  Honeycomb-type structures also have beneficial energy-

absorbing characteristics and are used as impact absorbers on commercial aircraft as well as roadway 

maintenance trucks and other vehicles. 

 

Hexcel manufactures both metallic and nonmetallic cores. Metallic foil surfaces undergo preliminary 

chemical cleaning and treatment to assure good adhesive bonding.  Whatever the substrate, selectively 

applied adhesives bond successive layers of material together in a "sandwich."  Mechanical fingers then 

expand the bonded sandwich to form the cellular core structure.  Strong and reproducible bonding, using 

proprietary high-strength adhesives, provides high core strength and mechanical integrity.  Thermally cured 

resin coatings stiffen the nonmetallic cores.  Mechanical equipment cuts and slices the expanded cores to 

define final structural shapes. 

 

The resin coating and curing processes constitute the primary sources of emissions from the facility.  Most 

of the atmospheric emission streams from the honeycomb manufacturing process contain VOCs and HAPs.  

Other constituents emitted to the atmosphere consist of criteria pollutants from the combustion of natural 

gas, acid fumes from certain pre-printing process lines, and particulate matter from the core-shaping 

process areas. 

 

The resin coating process involves large quantities of organic solvents which must be handled in an 

explosion-proof facility. Some of the solvent which evaporates during the dipping process and handling of 

"wet" blocks" is emitted inside the dip room where a small portion is lost to the atmosphere. However, the 

bulk of emissions from the dipping, purging and the curing process is collected and transported to oxidizers 

which substantially reduce emissions.  Other VOC- and HAP-generating processes throughout the plant 

have differing degrees of capture and/or control. 

 

Liquid/solid wastes from the various solvents used for cleaning as well as residual solvent-based mixtures 

are disposed of as hazardous waste and handled by EPA authorized disposal facilities.  The particulates 

from cutting non-metallic core are captured and disposed as solid waste.  The chips and scraps from cutting 

metallic core are captured and sold on the metal recycling market. 
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Since the source constitutes a "major emitting source" within the meaning of CAA §169(1), and "major 

source" for volatile organic compounds within the meaning of CAA §302(j),the facility requires an 

operating permit under CAA §501 et seq. 

 

  

2. Listing of (Federally Enforceable) Applicable Requirements 

[Mandated by 40 CFR §70.5(c)(4)] 

 

A. Those specific provisions of the Pinal-Gila Counties Air Quality Control District ("PGAQCD") 

Regulations, as adopted by the Pinal County Board of Supervisors on March 31, 1975, and 

approved by the Administrator as elements of the Arizona State Implementation Plan ("SIP") at 43 

FR 50531, 50532 (11/15/78), and specifically the following rules: 

 

7-1-1.2  Definitions 

7-3-1.1  Emission Standards - Particulates - Visible Emissions - General 

7-3-1.2  Emission Standards - Particulate Emissions - Fugitive Dust 

7-3-1.3  Emission Standards - Particulates - Open Burning 

7-3-1.7.A Particulate Emissions - Fuel Burning Equipment 

7-3-1.7.B Particulate Emissions - Fuel Burning Equipment 

7-3-1.7.C Particulate Emissions - Fuel Burning Equipment 

7-3-1.7.D Particulate Emissions - Fuel Burning Equipment 

7-3-1.7.E Particulate Emissions - Fuel Burning Equipment 

7-3-1.8  Particulate Emissions - Process Industries 

7-3-4.1  CO Emissions - Industrial 

7-3-5.1  NOx Emissions - Fuel Burning Equipment 

 

B. Those specific provisions of the Pinal-Gila Counties Air Quality Control District Regulations, as 

last amended by the Pinal County Board of Supervisors on June 16, 1980, and approved by the 

Administrator as elements of the Arizona SIP at 47 FR 15579 (4/12/82), specifically, the 

following rules: 

 

7-3-1.1  Visible Emissions; General 

7-3-1.7.F Fuel Burning Equipment 

 

C. The New Source Performance Standard ("NSPS") for Volatile Organic Liquid Storage Vessels, 40 

CFR Part 60, Subpart Kb [40 CFR §60.116b(b) (2000)]. 

 

D. CAA §§608 & 611 (11/15/90);  40 CFR Part 82, Subpart F - Recycling and Emissions Reduction 

(9/7/95);  regulations pertaining to use and handling of ozone-depleting substances. 

 

E. PCAQCD permit A20422.000 (1/18/94), imposing certain limits on opacity, baghouse operation, 

and material labeling. 

 

F. The National Emission Standard for Hazardous Air Pollutants (“MACT”) for Aerospace 

Manufacturing and Rework Facilities, 40 CFR Part 63, Subpart GG [40 CFR §63.740 et seq.  

(1995)] 

 

G. The National Emission Standard for Hazardous Air Pollutants: Area Source Standards for Plating 

and Polishing Operations, 40 CFR Part 63, Subpart WWWWWW [40 CFR §63.11504 et seq.] 
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H. The National Emission Standard for Hazardous Air Pollutants (“MACT”) - General Provisions [40 

CFR §63.1 et seq.] 

 

I. The New Source Performance Standards (“NSPS”) - General Provisions [40 CFR §60.1 et seq.] 

 

3. Compliance Certification 
 

A. Compliance Plan  

  [Mandated by 40 CFR §70.(5)(c)(8)]  (Code §§3-1-081.C, 3-1-083.A.7) 

 

Since the Permittee has certified that it is currently in compliance, the compliance plan consists of 

continued adherence to the requirements of this permit. 

 

B. Compliance Schedule 

  [Mandated by 40 CFR §§ 70.5(c)(8), 70.6(c)(3)] [40 CFR 63.6(i)(6)(B)] (Code §§3-1-060.B.1, 3-

1-083.A.7.c) 

 

Insofar as the Permittee is currently in compliance, no compliance schedule to attain compliance is 

required. 

 

4. Authority to Construct; Major- and Minor-NSR Permit-Based Limitations 

 

A. Generally 

 

1. This permit section sets forth "applicable requirements" founded upon the federally 

enforceable provisions of current and prior "permits to construct."  Other than as defined 

in this section, emission units at this facility are "grandfathered," and are not subject to 

limitations arising only from limitations defined in prior permits.  Nonetheless, all 

emission units do fall subject to relevant Regulatory Emission Limitations, as defined 

elsewhere in this permit. 

 

2. Definitions 

 

a.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

For the purposes of this permit the combustion zone shall be defined as the area 

in which the primary VOC destruction occurs, in the plenum between the media 

beds, in accordance with manufacturer specifications. 

 

b. For the purposes of this permit residence time shall be defined as the time a gas 

intended for destruction resides with in the combustion zone. 

 

B. Permit-based Minor NSR Limitations  

[Federally enforceable provision, pursuant to Code §3-1-084 (8/11/94)]  (Code §3-1-081.A) 

 

 

1. Emissions Cap - VOCs 

 

a. Best Available Control Technology (BACT) 

  [Mandated by 40 CFR §70.6(a)(1)]  (Code §3-3-250) 
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Emissions from the following equipment shall be controlled by an RTO system, 

with a minimum destruction efficiency of 95%: 

 

- Purge/Cure Ovens #19, 20 and 21. 

 

2. Purge/Cure Ovens #22 and #23 

 

a. Level of Control 

 

Emissions from ovens #22 and #23 installed under permit revision V20602.R04 

(5/24/07) shall be reduced by control in an RTO system, with a minimum 

destruction efficiency of 95%. 

 

b. Required Capture Efficiency 

 

Emissions from these emission points shall be subject to at least the 75% capture 

requirement determined per testing conducted in 2006. 

 

3. Septum Core Process 

 

a. Level of Control 

 

VOC emissions from the Septum Core Machine and the Septum Cure Adhesive 

Machine installed under permit revision V20602.R04 (5/24/07) shall be reduced 

with a net control efficiency of 90%, and that control efficiency shall reflect the 

combination of capture efficiency and destruction efficiency of the RTO 

systems. 

 

C. V20602.R05 New Equipment Minor NSR Limitations  

 [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code §3-1-081.A) 

 

1. Emissions Cap - VOCs 

 

a. Emission Cap 

 

Permittee shall limit VOC emissions from the new Purge/Cure Oven # 24, Fan 

upgrades to Ovens #19 through #21, PAA Oven replacement and Oxidizer #1 

replacement authorized by revision V20600.R05, in any twelve-month period, to 

24 tons. 

 

b. Operational Limits and Controls 

 

To stay within the preceding emission cap for VOC emissions, and thereby also 

avoid triggering PSD review, Permittee shall: 

 

i. Replace RTO #1 with an RTO system with 2 units rated each at 50,000 

cfm at least, in order to provide additional VOC control capacity and 

redundancy to the system. 

 

A. Each RTO unit shall be equipped with a thermocouple or RTD 

to measure the temperature in the combustion zone and a 
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differential pressure flow device or fan motor ammeter to 

measure the gas velocity or flow rate. 

 

ii. Install a capture system for the emissions from the dip room Blow Out 

Rack (Stack #417), the dip room Vents 1 through 5 (Stacks #411-1 

through 411-5) and the exhaust from the header system which provides 

make up air to the ovens.  Emissions from these points shall then be 

vented to an RTO system with a minimum 95% destruction efficiency. 

 

iii. Replace the fans for ovens 17-21 with new fans each rated at no more 

than 10,000 cfm.  Installation of these fans shall not affect the way the 

oven emissions are currently vented to an RTO system. 

 

iv. Vent emissions from the purge/cure cycles of oven #24 to an RTO 

system with a minimum 95% destruction efficiency. 

 

c. Required Capture Efficiency in the Dip Room 

 

Emission points within the dip room shall be subject to a nominal VOC capture 

of 83%.  This capture shall be demonstrated as required by this permit.  This 

increased capture will reduce VOC emissions from the facility by 39 tons per 

year. 

 

2. Emissions Cap – NOx 
 

a. Emission Cap 

 

Permittee shall limit NOx emissions from the new Purge/Cure Oven # 24, PAA 

Oven replacement and Oxidizer #1 replacement authorized by revision 

V20600.R05, in any twelve-month period, to 26 tons. 

 

b. Operational Limits and Controls 

 

Permittee shall only use natural gas to fuel the PAA Oven replacement and 

Purge/Cure Oven #24, and as auxiliary fuel for RTO system #3 and #4. 

 

D. V20602.R06 New Equipment Minor NSR Limitations  

 [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code §3-1-081.A) 

 

1. Emissions Cap - VOCs 

 

a. Level of Control 

 

Emissions from Purge/Cure oven #25 installed under permit revision V20602.R06 shall 

be reduced by control in an RTO system, with a minimum destruction efficiency of 95%. 

 

b. Required Capture Efficiency 

 

Emissions from the oven shall be subject to at least the 95% capture requirement 

determined per testing conducted in 2005. 
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2. Operational Limits and Controls - NOx 

 

Permittee shall only use natural gas to fuel the Purge/Cure Oven #25. 

 

E. V20602.R07 New Equipment Major-NSR Limitations  

 [Federally enforceable provision, pursuant to Code 3-3-250 (SIP-approved at 61 FR 15717, 

4/9/96).] (Code §3-1-081.A) 

 

1. Emissions Caps - Hazardous Air Pollutants (HAPs) 

 

a. Permittee shall limit the facility-wide HAP emissions to a rolling 12-month total 

of  less than10 tons of any single HAP or less than 25 tons of a combination of 

HAPs. 

 

2. Monitoring Requirements to Avoid HAP major source status 

  [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code §3-1-

081.A) 

 

a. In order to ensure that the HAP emissions cap is not exceeded, permittee shall: 

 

i. Generate, by the end of the following month, a report of cumulative 

actual HAP emissions during the preceding calendar month; and 

 

ii. Generate, by the end of the following month, a report of cumulative 

actual HAP emissions during the preceding twelve calendar months. 

 

b. Exceeding the HAPs emission cap shall constitute a violation of this permit for 

each day that emissions of the offending pollutant were emitted from any part of 

the facility during: 

 

i. The calendar month in which the cap was exceeded; and 

 

ii. Any subsequent calendar month in which the cap continues to be 

exceeded. 

 

3. Best Available Control Technology (BACT) 

 [Mandated by 40 CFR §70.6(a)(1)]  (Code §3-3-250) 

 

Emissions from the following equipment shall be controlled by an RTO system, with a 

minimum destruction efficiency of 95%: 

 

a. Purge/Cure Ovens #26, #27 and #28; 

 

b. A-Cap Machine; 

 

c. CCC Machines #1 and #2. 

 

4. Timing and Progress of Construction (Code §3-3-210.4) 
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This permit modification ‘R07 shall be subject to termination if the proposed construction 

has not begun within 18 months of permit issuance, or if during the construction work is 

suspended for more than 18 months. 

 

F. V20639.R03 Minor-NSR Limitations 

  [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code §3-1-081.A): 

 

1. Emissions from the following equipment shall be captured upon startup and controlled in 

the same fashion as similar existing units, by an RTO system, with a minimum 

destruction efficiency of 95%: 

   

- Acousti-Cap Oven #1, #2, and #3, and Acousti-Cap Dip/Blot Machine #1, #2 and #3 as 

revised by V20639.R05;  

i 

- 335 Printlines. 

 

2. All natural gas burning equipment is subject to the NOx, SO2 and PM10 standards 

included in Sections §§6.B.2, 6.B.3, 6.D.2 and 6.E.2. 

 

G. V20639.R04 Minor-NSR Limitations  

 [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code §3-1-081.A): 

 

1. Emissions from the following equipment shall be controlled in the same fashion as 

similar existing units, by an RTO system, with a minimum destruction efficiency of 95%: 

   

- Prime Cure Ovens #121, #122, #123 and #124; 

 

- Purge Cure Ovens #29, #30, #31; 

 

- Corrugated Oven #2; 

 

- AL Flexcore Machine #2. 

 

 

2. Emissions from the following equipment shall be controlled in the same fashion as 

similar existing units, by a dust collection system, which is BACT level control as 

determined in V20602.R07: 

   

- AL Flexcore Machine #1; 

 

- AL Flexcore Machine #2; 

 

- Dust Blow Out Booth; 

 

- FEMCO Saw #9; 

 

- FEMCO Saw #10; 

 

- FEMCO Saw #11. 
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3. All natural gas burning equipment is subject to the NOx, SO2, PM10, and fuel standards 

included in Sections §§6.B.2, 6.B.3, 6.D, 6.E, and 6.F of this permit. 

 

4. RTO #5 shall be equipped with a thermocouple or RTD to measure the temperature in the 

combustion zone and a differential pressure flow device or fan motor ammeter to 

measure the gas velocity or flow rate  

 

H. V20639.R05 Minor-NSR Limitations  

 [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code §3-1-081.A): 

 

1. Emissions from the following equipment shall be captured upon startup as described 

below and controlled by an RTO system, with a minimum destruction efficiency of 98%. 

The listed capture and control efficiencies are BACT level control as determined in the 

V20639.R05 Technical Support Document: 

   

- Purge Ovens #1, #2, #3, #4, #5, #6, #7, and  #8 (100% capture efficiency); 

 

-Cure Ovens #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #12, #13, #14, #15, #16, #17, 

#18, #19, #20, #21, #22, #23, and #24 (100% capture efficiency); 

The Cool Down Phase of the Cure Ovens is not subject to control as long as the testing 

described in §7.B.3.e demonstrates insignificant emissions are released during the Cool 

Down Phase.  

 

-Post Cure Oven #4 and #5 (100% capture efficiency) 

The Cool Down Phase of the Post Cure Ovens is not subject to control as long as the 

testing described in §7.B.4.e demonstrates insignificant emissions are released during the 

Cool Down Phase.  

 

-Dip Tanks #1, #2, #3, #4, #5, #6, #7, #8, and  #9 (98% capture efficiency); 

 

-HTP Glue Line #2 and #3(100% capture efficiency). 

 

2. Emissions from the following equipment shall be captured upon startup as described 

below and controlled by an RTO system, with a minimum destruction efficiency of 98%. 

The listed capture and control efficiencies are requirements requested in lieu of additional 

testing, recordkeeping and monitoring: 

 

- Prime Cure Ovens #125 and #126 (100% capture efficiency); 

 

-Dip Room (secondary enclosure, negative pressure maintained and monitored); 

 

- Mix Rooms #66a, #66b and #73 

Mix tanks within the mix rooms (does not include the mixer impeller shaft) shall have no 

leakage. No leakage is defined as a VOC concentration below 500 ppmv as methane 

above background. 

Local exhaust units inside of the mix rooms shall have an inward direction of air flow 

when in use. 

 

Construction on the redesigned Mix Room enclosures and mix tanks shall start within 18 

months of the issuance of Permit Revision V20639.R05, or by January 8, 2016. 
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3. Upon startup of each of the following units, emissions from the following equipment 

shall be controlled in the same fashion as similar existing units, by a dust collection 

system, which is BACT level control as determined in V20602.R07: 

   

- FEMCO Saw #12, #13, #14, #15, and #16; 

 

- Non-Metallic Trim Saw; 

 

-Acousti-Cap Trim Saw. 

 

4. Upon startup of each of the following storage tanks, emissions from the storage tanks 

shall be controlled by installation of fixed roof tanks equipped with pressure/vacuum 

vents, which is BACT level control as determined in the V20639.R05 TSD 

 

   -Above Ground Storage Tank (AST) #7, #8, #9, #10, #11, and #12 

 

5. All natural gas burning equipment is subject to the NOx, SO2, PM10, and fuel standards 

included in Sections §§6.B.2, 6.B.3, 6.D, 6.E, and 6.F of this permit. 

 

6. RTO #6 and #7 shall be equipped with a thermocouple or RTD to measure the 

temperature in the combustion zone and a differential pressure flow device or fan motor 

ammeter to measure the gas velocity or flow rate. 

 

7.  Emissions Caps – Nitrogen Oxides (NOx) 

[Federally enforceable provision, pursuant to Code 3-3-250 (SIP-approved at 61 FR 

15717, 4/9/96).] (Code §3-1-081.A) 
 

a. Permittee shall limit the facility-wide NOx emissions to a rolling 12-month total 

of less than 100 tons. 

 

   b. Monitoring Requirements to Avoid NOx major source status 

 [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code 

§3-1-081.A) 

 

i. In order to ensure that the NOx emissions cap is not exceeded, 

permittee shall: 

 

 Generate, by the end of the following month, a report of cumulative 

actual NOx emissions during the preceding calendar month; and 

 

 Generate, by the end of the following month, a report of cumulative 

actual NOx emissions during the preceding twelve calendar months. 

 

ii. Exceeding the NOx emission cap shall constitute a violation of this 

permit for each day that emissions of the offending pollutant were 

emitted from any part of the facility during: 

 

 The calendar month in which the cap was exceeded; and 
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 Any subsequent calendar month in which the cap continues to be 

exceeded. 

 

I. V20661.000 Minor-NSR Limitations  

 [Federally enforceable provision, pursuant to 40 CFR 63 Subpart WWWWWW)] (Code §3-1-

081.A, 7-1-030): 

 

1. Emissions from the following equipment shall be continuously controlled by the applicable 

management practices listed in Section §6.C.2 and are subject to the compliance requirements 

listed in Section §7.E.6 of this permit. 
 

- CR III Washline – Equipment #110A  
 

J. V20661.R02 Minor-NSR Limitations 

  [Federally enforceable provision, pursuant to Code §3-1-084(8/11/94)] (Code §3-1-081.A): 

 

1. Emissions from the following equipment shall be captured and controlled in the same 

fashion as similar existing units, by an RTO system, with a minimum destruction 

efficiency of 98%: 

   

- Acousti-Cap Rework Oven #1 and #2 

 

K. VOC Facility-Wide PSD Cap 

  [Federally enforceable provision, pursuant to Code §3-1-084 (8/11/94)] (Code §3-1-081.A) 

 

  Permittee shall limit the facility-wide VOC emissions to a rolling 12-month total of 300 tons. 

 

L. V20602.R07 - PSD-Implied Cap on VOC Emission 

 [Federally enforceable provision, pursuant to Code §3-1-084 (8/11/94)] (Code §3-1-081.A) 

 

Before commencing any change in the method of operation that will produce an increase in VOC 

emissions of 40 tpy or more, Permittee shall obtain approval of a significant revision/major 

modification of this permit.  For purposes of this limitation, change in the method of operation 

includes introduction of new or substitute VOC-containing product formulations, and including 

any directly associated modifications.  However, this requirement is subject to the following 

limitations: 

 

1. VOC-Containing Material for purposes of this section shall mean those materials that 

contain VOCs as defined in Pinal County Code §1-3-140.147 except for materials with 

anticipated use of less than 2,000 tons per year and with a VOC concentration less than 

1% by weight. 

 

2. Where the increased emissions occur as a result of emissions with a unit that already falls 

subject to a capture-and-control requirement, permittee may invoke the benefit of that 

inherent control and only the net after-control increase shall count with respect to that 40 

tpy threshold. 

 

3. Emission changes associated with independent changes in the method of operation need 

not be aggregated with respect to the 40 tpy threshold.  The burden rests with the 

Permittee to establish that changes in the method of operation are in fact independent and 

are not directly associated. 
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4. Permittee shall establish a log of new or substitute volatile product formulations, and 

unless a new formulation is subject to a permit revision application as described above, 

shall provide written notice to the Control Officer within 30 days of the introduction of 

any VOC-containing product that the Permittee anticipates using in excess of a total mass 

of 20 tons per year.   

 

5. Other Derivative Non-NSR Permit-Based Limitations 

 

A. Generally 

 

1. These limitations derive from operating permit limitations imposed under current and 

prior permits, and are included at the voluntary request of the Applicant/Permittee. 

 

2. Applicable Limitations (Code §3-1-082) 

 

Where different standards or limitations apply under this permit, the most stringent 

combination shall prevail and be enforceable. 

 

B. PCAQCD Permit Number A20422, Attachment B Limitations 

 

1. Opacity Limitation 

 

Visible emissions from all aspects of the operation shall be kept below 20 percent opacity 

for equipment and below 40 percent opacity for yards and open areas. 

 

2. Baghouse Operation 

 

Permittee shall operate three baghouses, and corresponding emission collection systems, 

to reduce particulate matter from saws (Emission units 550A through 550M) at an 

efficiency of 99% or higher. 

 

3. Labeling of Raw Materials 

 

All volatile organic compounds or material containing volatile organic compounds shall 

be labeled accurately. 

 

C.   Derivative VOC Control Limitations; Continuation of Control Effort 

 [Federally enforceable provision, pursuant to Code §3-1-084 (8/11/94)]  (Code §3-1-081.A) 

 

As a voluntarily requested limitation to continue the level of control previously required under the 

now-defunct "40#/15# rule," Permittee shall maintain and operate the existing VOC capture and 

control system to effectively achieve an on-going continuation of the existing level of control. 

 

1. Control Required for Affected Group 1 Emission Units 

 

a. Group 1 Emission Units - Definition 

 

The following devices, which are all vented to an RTO system on a full-time 

basis, shall be designated as Group 1 emission units. 
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Emission Unit # Stack # Stack Description % VOC Loading to 

oxidizer2 

Nominal 

Minimum 

Capture % 

120A 123 PAA vent 0.4% 95% 

130 131 Foil coater vent 1.3% 95% 

210 211 #335 Printline vent 6.6% 95% 

230A 231 #7 Printline vent 9.9% 95% 

240 241 Al Flexcore Machine vent 0.8% 95% 

250 251 CNF Printing 0.1% 95% 

260 series  HRP/HTP lines  0.6% 95% 

260A 261 HRP Glue Line vent included in #260 95% 

260B 262 HTP Machine vent included in #260 95% 

310 311 Tapeline vent 0.5% 95% 

410E 418 Skybond dip tank vent (Presumed < 1.0%) 95% 

410K  F660 Dip Tank < 1% 95% 

 

b. Required Level of Control 

 

VOC emissions from Group I emission units shall be reduced with a net control 

efficiency of 90%, and that control efficiency shall reflect the combination of 

capture efficiency and destruction efficiency of the RTO systems. 

 

c. Required Capture Efficiency 

 

Subject to the allowance for the Permittee to conduct unit-specific capture 

efficiency testing, coupled with a corresponding test of destruction efficiency for 

the relevant RTO system, which in combination show that some other capture 

efficiency still achieves an overall 90% level of control, Group 1 emission units 

shall be subject to a capture efficiency requirement as defined above in 

subparagraph a.  Emissions from Group 1 emission units shall be captured and 

controlled by an RTO system. 

 

2. Control Required for Affected Group 2 Emission Units 

 

a. Group 2 Emission Units - Definition 

 

The following devices shall be designated as Group 2 emission units.  Emissions 

from Group 2 units shall be captured and controlled by an RTO system, as 

further required below. 

 

                         

     
2
            See 10/27/03 application revision; this distribution reflects actual VOC emissions from the 2002 emission 

inventory, adjusted to exclude acetone from the definition of VOC. 
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Emission Unit # Stack # Stack Description  % VOC Loading to 
oxidizer3 

Nominal 
Minimum 
Capture %  

270B 272 Corrugated aluminum P/C oven vent  1.2% 95% 

440T/450T/460T  Resin purge/cure & cure ovens 72.1% (nominal) 95% 

440T series many Purge/cure oven vents inc. in 440T/450T/460T 
above 

as above 

450T series many Purge/cure oven vents inc. in 440T/450T/460T 
above 

as above 

460T series many Purge/cure oven vents inc. in 440T/450T/460T 
above 

as above 

470 Series   Corrugated/Graphite Cure Oven Vents 2.4%  99% 

470A 471 Corrug./Graphite oven #1 vent included in #470 above   

470B 473 Corrug./Graphite oven #4 vent included in #470 above   

470C 475 Corrug./Graphite oven #5 vent included in #470 above   

  

b. Required Level of Control 

 

VOC emissions from Group 2 emission units shall be reduced with a net control 

efficiency of 90%, and that control efficiency shall reflect the combination of 

capture efficiency, the extent of by-pass directly to the atmosphere, and 

destruction efficiency of the RTO systems. 

 

c. Required Capture Efficiency 

 

Subject to the allowance for the Permittee to conduct unit-specific capture 

efficiency testing, coupled with a corresponding test of destruction efficiency for 

the relevant RTO system, and a quantification of emissions by-passed directly to 

the atmosphere, which in combination show that some other capture efficiency 

still achieves an overall 90% level of control, Group 2 emission units shall be 

subject to a capture efficiency requirement as defined above in subparagraph a. 

 

3. Control Requirement for Affected Group 3 Emission Units 

 

a. Group 3 Emission Units - Definition 

 

The following devices, which constitute the combination of fugitive emission 

sources within the dip room, and those ovens which are tributaries from the 

sweeps within the dip room, shall constitute Group 3 emission units. 

 

Emission Stack 

Unit # 

Stack # Description %VOC Loading to oxidizer4 

                         

     
3
            See 10/27/03 application revision;  this distribution reflects actual VOC emissions from the 2002 emission 

inventory, adjusted to exclude acetone from the definition of VOC. 
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Dip room and 
related emissions 

  72.1%  

 410 Building 66 Dip Room vents 411-1 included in #410 above 

 410 Building 66 Dip Room vents 411-2 included in #410 above 

 410 Building 66 Dip Room vents 411-4 included in #410 above 

 410 Building 66 Dip Room vents 411-5 included in #410 above 

 410 Building 66 Dip Room vents 411-6 included in #410 above 

 410 Building 66 Dip Room vents 417-2 included in #410 above 

 440T Purge/cure oven vents included in #410 above 

 450T Purge/cure oven vents included in #410 above 

 

b. Required Level of Control 

 

Combined emissions from the dip room equipment and the ovens tributary from 

the dip room collection sweeps shall be reduced by control in an RTO system, 

with a minimum destruction efficiency of 95%. 

 

c. Required Capture Efficiency 

 

Subject to the allowance for the Permittee to conduct a capture-testing program 

to quantify capture-efficiency for Group 3 emission points, aggregate emissions 

from affected Group 3 emission points shall be subject to an overall nominal 

83% capture requirement as defined above in subparagraph a. 

 

D. Emission Tracking at Group 1 Emission Units to Assess Need for Additional Capture Efficiency 

Testing 

 

1. Future Changes at Existing Group 1 Emission Units 

 

Permittee shall track future operational changes at existing Group 1 units that have not 

been previously tested for capture efficiency, and if operational changes, including 

production-rate changes, result in contribution of 2% or more of total VOC loading to 

RTO systems, then conduct a capture efficiency testing program with respect to the 

newly affected existing emission unit. 

 

2. Additional Future Emission Units 

 

New, future emission units will only be subject to generally prevailing applicable 

requirements, such as NSR/PSD or other relevant requirements, but not including the 

"derivative limitations" described above. 

 

E. RTO Planned Shutdowns 
 

                                                                               

     
4
            See 10/27/03 application revision; this distribution reflects actual VOC emissions from the 2002 emission 

inventory, adjusted to exclude acetone from the definition of VOC. 
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Planned Shutdowns of the RTOs shall not be considered a deviation from the required pressure 

differential values or temperatures specified in this permit, and shall not require deviation 

reporting as required under §8.A of this permit provided that the following conditions are met: 

 

1. All process emissions normally controlled by the RTO undergoing shutdown are either: 

 

a. Stopped for the duration of the RTO shutdown, or 

 

b. Controlled by another RTO that is operating within the appropriate temperature 

and pressure parameters established in this permit. 

 

2. Records shall be kept indicating the date and the time the RTO was shutdown, date and 

time the RTO was restored, and how process emissions were controlled during the 

shutdown. 

 

F. RTO Collection System 

  Negative Pressure Monitoring System; Minimum Negative Pressure Requirement 

 

1. Permittee shall install and operate a pressure differential monitoring system in the trunk 

of RTO #2, Airex oxidizer #610B, and that monitoring system shall be capable of 

measuring the differential relative to atmospheric pressure, measured in inches-of-water-

column (' " w.c. ').  The system shall include a data recording system, and shall be 

configured to sample pressure differentials at least once every 15 minutes. 

 

2. Based on a 1-hour average of observed pressure differential values, pressure in the 

collection duct trunk feeding the Airex oxidizer #610B shall not rise above -1.4" w.c. 

 

G. RTO Operating Requirements 

 

1. Minimum Destruction Efficiency 

 

At a minimum, each RTO shall maintain a destruction efficiency of not less than 98%. 

 

2. Temperature Monitoring System 

 

The Permittee shall install and operate on each RTO unit a temperature monitoring 

system that continuously monitors the temperature in the oxidizer combustion zone, and 

that temperature monitoring system shall be accurate to within 0.75% of observed 

temperature.  The continuous temperature monitoring system shall also be equipped with 

a system to log those temperatures, electronically or otherwise, at least once every 15 

minutes.  Each temperature monitoring system shall be equipped with an alarm, adequate 

to alert the permittee if instantaneous observed temperatures in the combustion zone fall 

below 1500̊ F. 

 

3. Minimum Operating Temperature 

 

Permittee shall maintain an average minimum temperature of 1500̊ F. in the combustion 

zone of each RTO unit, based upon a rolling 1-hour average of monitored temperatures, 

or another adequate temperature as demonstrated by a performance test.  Observed 

excursions below that average minimum temperature shall trigger a requirement for a 

corrective action plan, as defined in the compliance section below. 
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4. Minimum Residence Time 

 

The RTOs shall be operated with a minimum of 1 second residence time, per 

manufacturer. 

 

5. Gas Flow Monitoring 

 

Within 90 days of the start-up of operation of any RTO, Permittee shall install and 

operate on each RTO unit a gas flow meter that continuously monitors total gas flow 

through the unit.  The meters shall be equipped with a system to log the gas flow, 

electronically or otherwise. 

 

H. Excess Emissions 

 

Other than cure oven emissions occurring during the last 75% of the purge/cure cycle, and this in 

no way relieves Permittee from controlling emissions from Group 2 units by at least 90%, 

bypassing emissions from any of the above-scheduled emission units around the oxidizers shall 

constitute a period of excess emissions. 

 

6. Regulatory Emission Limitations 

 [Mandated by 40 CFR §70.6(a)(1)]  (Code §3-1-081.A.2) 

 

A. Allowable Emissions 

 

1. General Limitation 

  [Code § 3-1-040 approved as a SIP Element at 65 FR79742 (12/20/2000) (] 
 

a. Permittee is authorized to discharge or cause to discharge into the atmosphere 

those emissions of air contaminants as set forth below.  Unless exempted under 

Code §3-1-040.C., or authorized by a separate permit, by this permit or by a 

revision or operational change allowed under Chapter 3, Article 2 of the Code, 

Permittee shall not commence construction of, operate or make any modification 

to this source in a manner which will cause emissions of any regulated air 

pollutant in excess of the de minimis amount. 

 

b. To the extent a change in material formulation or addition of a process material 

can produce additional emissions, then that change or addition qualifies as a 

change in the method of operation. 

 

2. Insignificant Activities 

 (Code §§1-3-140.74a, 3-1-040.B.2.a.i, 3-1-050) 

 

Apart from the authority of this permit, Permittee is authorized to discharge or cause to 

discharge into the atmosphere emissions from insignificant activities, as defined in Code 

§1-3-140.74a.  Appendix B of this permit includes a non-limiting schedule of specific 

activities that the District concurs qualify for "insignificant" status. 

 

B.   Particulate Emissions Limitations 

 

1. Spray Booth Controls 
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  [Code 5-13-390 (10/12/95) approved as a SIP element at 61 FR 15717 (04/09/96)] 
 

The spray booth (process 430) shall be an enclosed area operated with dry filters by the 

permittee to remove paint overspray from the spray booth at an efficiency of ninety-six 

(96) percent by weight or higher. 

 

2. Opacity Limits 

 

a. SIP Limitation  

 [Federally enforceable pursuant to PGAQCD Reg. 7-3-1.1 (6/16/80) approved 

as a SIP Element at 47 FR 15579 (4/12/82)] 
 

The opacity of any plume or effluent shall not be greater than 40 percent as 

determined by reference method 9 in the Arizona Testing Manual. 

 

b. Visibility Limiting Standard 

[Federally enforceable pursuant to PCAQCD Code §2-8-300 (as amended 

5/18/05) approved as a SIP element at 71 FR 15043 (3/27/06) 

 

The opacity of any plume or effluent from any point source not subject to a New 

Source Performance Standard adopted under Chapter 6 of the Code, and not 

subject to an opacity standard in Chapter 5 of the Code, shall not be greater than 

20% as determined in Method 9 in 40 CFR 60, Appendix A. 

 

3. Mass Emissions Limitation 

 

a. SIP Limitation  

 [PGCAQCD Reg. 7-3-1.7 (3/31/75) approved as a SIP element at 43 FR 50531 

(11/15/78)]  (§5-21-930) 

 

For equipment with a heat input capacity of less than 4,000 million Btu per hour, 

particulate emissions shall not exceed: 

 

Y = 1.02X-.231, where Y = maximum emissions in lbs./hr. for each million BTU 

per hour heat input, and X = maximum heat input capacity in million BTU per 

hour. 

 

b. Particulate Emissions - Process Industries 

 [PGAQCD Reg. 7-3-1.8 (3/31/75) approved as a SIP element at 43 FR 50531 

(11/15/78)] (§5-24-1030.A.1) 

 

Permittee shall not cause, suffer, allow, or permit the discharge of particulate 

matter into the atmosphere from any existing process source whatsoever, except 

incineration and fuel-burning equipment, in excess of the amount calculated by 

the equations presented below: 

 

1. For any process operating at a production process weight rate ("P") up 

to 30 tons-per-hour, allowable emissions ("E") shall not exceed: 

 

E = 4.10 P0.67 pounds-per-hour. 
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2. For any process operating at a production process weight rates ("P") 

equal to or greater than 30 tons-per-hour, allowable emissions ("E") 

shall not exceed: 

 

E = (55.0 P0.11 - 40.0) pounds-per-hour. 

 

c. Particulate Emissions - Stationary Rotating Machinery 

 [PGAQCD Reg. 7-3-1.7 (amended 6/16/80) approved as SIP Element at 47 FR 

15579 (4/12/82)] (Code §5-23-1013) 

 

The maximum allowable emissions shall be determined by the following 

equation: 

 

E = 1.02Q0.769 where: 

 

E = the maximum allowable particulate emissions rate in pounds-mass per 

hour and 

Q =  the total heat input of all operating fuel-burning units of stationary 

rotating machinery on the premises in million Btu/hr. 

 

4. Fugitive Emission Limitation 

 [PGCAQCD Reg. 7-3-1.2.A approved as a SIP element at 43 FR 50531 (11/15/78)] 

 

No person shall cause, suffer, allow or permit a building or its appurtenances or open area 

to be used, constructed, repaired, altered, or demolished without taking reasonable 

precautions to prevent particulate matter from becoming airborne.  Dust and other types 

of particulates shall be kept to a minimum by such measures as wetting down, covering, 

landscaping, paving, treating or by other reasonable means. 

 

5. Abrasive Blasting Controls 

  (Code §5-4-160) 

 

Any abrasive blasting operation shall use at least one of the following control measures: 

 

a. Confined blasting. 

 

b. Wet abrasive blasting. 

 

c. Hydroblasting. 

 

d. A control measure that is determined by the Control Officer to be equally 

effective to control particulate emissions. 

 

C. CAA §112 MACT Limitations 

 (Code §3-1-081) 

 

1. Aerospace Manufacturing and Rework Facilities MACT 

 (40 CFR Part 63, Subpart GG; 40 CFR §63.740 et seq.) 
 

a. General Standards  

 (40 CFR §63.743(a)) 
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  Permittee shall comply with the following sections of 40 CFR Part 63, as 

provided in 40 CFR §63.743(a): 

 

i. §63.4, Prohibited activities and circumvention; 

 

ii. §63.5, Construction and reconstruction; and 

 

iii. §63.6 Compliance with standards and maintenance requirements. 

 

b. Housekeeping Measures 

  (40 CFR §63.744) 

 

 Cleaning of the metallic and nonmetallic honeycomb cores shall comply with 

the requirements in the following paragraphs: 

 

i. Place used solvent-laden cloth, paper, or any other absorbent 

applicators used for cleaning in bags or other closed containers. Ensure 

that these bags and containers are kept closed at all times except when 

depositing or removing these materials from the container. Use bags 

and containers of such design so as to contain the vapors of the 

cleaning solvent.  Cotton-tipped swabs used for very small cleaning 

operations are exempt from this requirement. 

 

ii. Store fresh and spent cleaning solvents, except semi-aqueous solvent 

cleaners, in closed containers. 

 

iii. Conduct the handling and transfer of cleaning solvents to or from 

enclosed systems, vats, waste containers, and other cleaning operation 

equipment that hold or store fresh or spent cleaning solvents in such a 

manner that minimizes spills. 

 

c. Recordkeeping requirements 

  (40 CFR §63.752(a)): 

 

Permittee shall fulfill all recordkeeping requirements specified in §63.10(a), (b), 

(d) and (f). 

 

d. Reporting Requirements 

 (40 CFR §63.753) 

 

i. Permittee shall fulfill the requirements contained in §63.9(a) through 

(e) and (h) through (j), Notification requirements, and §63.10(a), (b), 

(d), and (f), Recordkeeping and reporting requirements, of the General 

Provisions, 40 CFR Part 63, Subpart A. 

 

ii. Permittee shall submit semiannual reports occurring every 6 months 

from the date of the notification of the compliance status that identify: 

 

A list of any new cleaning solvents used for hand-wipe cleaning in the 

previous 6 months, and as appropriate, their composite vapor pressure 
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or notification that they comply with the composition requirements 

specified in §63.744(b)(1). 

 

If the operations have been in compliance for the semiannual period, 

Permittee shall submit a statement that the cleaning operations have 

been in compliance with the applicable standards.  Permittee shall also 

submit a statement of compliance signed by a responsible company 

official certifying that the facility is in compliance with all applicable 

requirements. 

 

2. Area Source Standards for Plating and Polishing Operations – CR III Washline 

 [40 CFR Part 63, Subpart WWWWWW, 40 CFR Part 63.11507.g] 
 

a. Minimize bath agitation when removing any parts processed in the tank, as 

practicable except when necessary to meet part quality requirements. 

 

b. Maximize the draining of bath solution back into the tank, as practicable, by 

extending drip time when removing parts from the tank; using drain boards (also 

known as drip shields); or withdrawing parts slowly from the tank, as 

practicable. 

 

c. Optimize the design of barrels, racks, and parts to minimize dragout of bath 

solution (such as by using slotted barrels and tilted racks, or by designing parts 

with flow-through holes to allow the tank solution to drip back into the tank), as 

practicable. 

 

d. Use tank covers, if already owned and available at the facility, whenever 

practicable. 

 

e. Minimize or reduce heating of process tanks, as practicable (e.g., when doing so 

would not interrupt production or adversely affect part quality). 

 

f. Perform regular repair, maintenance, and preventive maintenance of racks, 

barrels, and other equipment associated with affected sources, as practicable. 

 

g. Minimize bath contamination, such as through the prevention or quick recovery 

of dropped parts, use of distilled/de-ionized water, water filtration, pre-cleaning 

of parts to be plated, and thorough rinsing of pre-treated parts to be plated, as 

practicable. 
 

h. Maintain quality control of chemicals, and chemical and other bath ingredient 

concentrations in the tanks, as practicable.  

 

i. Perform general good housekeeping, such as regular sweeping or vacuuming, if 

needed, and periodic washdowns, as practicable. 
 

j. Minimize spills and overflow of tanks, as practicable. 

 

k. Use squeegee rolls in continuous or reel-to-reel plating tanks, as practicable. 
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l. Perform regular inspections to identify leaks and other opportunities for 

pollution prevention. 
 

D. Nitrogen Oxides Emission 

 

1. Boilers and Water Heaters 

  [PGCAQCD Reg. 7-3-5.1.B approved as a SIP element at 43 FR 50531 (11/15/78)] 
(Code §5-22-970) 

 

The steam boilers and water heaters shall not emit more than 0.20 pounds of nitrogen 

oxides, maximum two-hour average, calculated as nitrogen dioxide, per million Btu heat 

input when gaseous fuel is fired, and 0.30 pounds of nitrogen oxides, maximum two-hour 

average, calculated as nitrogen dioxide, per million Btu heat input when liquid fossil fuel 

is fired. 

 

2. RTOs and other Unclassified Sources 

 (Code §5-24-1030.A.3.) 

 

The Permittee shall not emit more than 500 parts per million of nitrogen oxides expressed 

as NO2 from the RTOs and any unclassified source.  

 

E. Sulfur Dioxide Emissions  

 

1. Boilers and Water Heaters 

 (Code §5-22-960) 

 

The steam boilers and water heaters shall not emit more than 0.80 pounds of sulfur 

dioxide, maximum two hour average, per million Btu heat input when oil is fired. 

 

2. RTOs and other Unclassified Sources 

 (Code §5-24-1030.A.2) 

 

The permittee shall not emit more than 600 parts per million of sulfur dioxide from the 

RTOs and any unclassified source.  

 

F. Fuel Use Limitations 

[Federally enforceable pursuant to PCAQCD Code §3-1-081 (as amended 9/5/01) approved as a 

SIP element at 66 FR 63166 (12/5/01) 

 

1. Primary Fuels 

 

a. The Permittee is allowed to burn natural gas in the thermal oxidizers, engines, 

heaters, boilers, ovens, and other devices. 

 

 

2. Other Fuels 

 (Code §§3-1-081.G, 5-23-1010.F) 

 

a. The Permittee shall not use used oil, used oil fuel, hazardous waste, and 

hazardous waste fuel (as defined in federal, state, or county codes and rules) 

without first obtaining a separate permit or an appropriate permit revision. 
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G. Partwashers 

 (Code §5-15-620) 

 

1. As provided for in Code §5-15-630.B the provisions of these standards shall not apply to 

any cold solvent degreaser/dip with a liquid surface area of 1 square foot or less, or with a 

maximum capacity of 1 gallon or less except that these shall be covered when work is not 

being processed. 

 

2. Solvent cleaners/degreasers shall: 

 

a. Provide a leak-free container for solvents and articles being cleaned; 

b. Except for a remote reservoir cleaner using unheated solvent, be equipped with a 

cover which prevents the solvent from evaporating when not processing work; 

c. Be equipped with a drain configured to return solvent drained from cleaned parts 

to the container; 

d. Be clearly labeled to identify the solvent and explain the proper operation of the 

cleaner; 

e. A degreaser/cleaner with a remote reservoir shall: 

i. Be equipped with a sink-like work area sloped sufficiently toward a 

drain so as to prevent pooling of the solvent; 

ii. Be equipped with drain from the sink to the reservoir, with a maximum 

drain area of 15.5 in2; 

iii. Unless a low-volatility solvent with a boiling point above 248̊ f is 

utilized and the solvent is never heated above 120̊ f., a stopper shall be 

used to seal the drain opening or a cover placed over the sink when the 

device is not in use. 

f. A degreaser/cleaner without a remote reservoir shall: 

i. If the degreaser utilizes a low-volatility solvent with a boiling point 

above 248̊ f., and the solvent is not agitated in use, Permittee shall 

maintain a minimum 6" freeboard and keep the cover closed when the 

apparatus is not in use; 

ii. A cold degreaser using solvents which are not low volatility or which 

are agitated or are heated above 120̊ F shall have internal drainage and: 

(1) Have a freeboard ratio of 0.75 or greater; or 

(2) A water cover may be used to meet the freeboard requirement 

if the solvent is insoluble in and denser than water; and 

(3) A cover shall be used that is of a sliding or rolling type which 

is designed to easily open and close without disturbing the 

vapor zone. 

 

iii. Be equipped with a clear and conspicuous mark for the maximum 

allowable solvent level; 

iv. As an alternative to the foregoing freeboard requirement, be equipped 

with a hood or enclosure with a ventilation rate of no less than 65 cfm 

per ft.2 of evaporative surface, unless a more stringent requirement 

applies pursuant to OSHA requirements, and the overall control 

efficiency of emissions from the cleaner, considering both capture and 

destruction, shall not be less than 85%. 
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3. Permittee shall operate the cold solvent cleaners/degreasers in accordance with the 

operating requirements listed in Code §5-15-620.H.  Each cold solvent/degreaser shall 

have a permanent, conspicuous label which summarizes the relevant operating 

requirements. 

 

H. General Maintenance Obligation 

  (Code §§3-1-081.A.2, 3-1-081.A.8.a, 3-1-081.E.2, 3-1-081.E.1., approved as Title V permit 

program elements 61 FR 55910 (10/30/96); also see ARS §§49-481(A), 49-487(B)) 
 

  At all times, including periods of start-up, shutdown, and malfunction, owners and operators shall, 

to the extent practicable, maintain and operate the permitted facility including associated air 

pollution control equipment in a manner consistent with good air pollution control practice for 

minimizing emissions. 

 

I.   Additional Applicable Limitations 

 

1. Asbestos NESHAP Compliance 

  [Currently federally enforceable; 40 CFR Part 61, Subpart M] (Code §§7-1-030.A.8, 

7-1-060) 

 

Permittee shall comply with Code §§7-1-030.A.8 and 7-1-060 and 40 CFR Part 61, 

Subpart M, when conducting any renovation or demolition activities at the facility. 

 

2. Stratospheric Ozone and Climate Protection 

 [Currently federally enforceable; 40 CFR Part 82 Subpart F] (Code §§1-3-140.15, 1-3-

140.58.k) 

 

The permittee shall comply with the applicable standards for recycling and emissions 

reduction pursuant to 40 CFR Part 82, Subpart F, Recycling and Emissions Reduction. 

 

3. Disposal Limitation 

 [Code 5-13-390 (10/12/95) approved as a SIP element at 61 FR 15717 (04/09/96)] 
 

No person shall, during any one day, dispose of a total of more than one and one-half 

gallons of any photochemically reactive solvent, as defined in §5-12-370, or of any 

material containing more than one and one-half gallons of any such photochemically 

reactive solvent, by any means which will permit the evaporation of such solvent into the 

atmosphere. 

 

7. Compliance Demonstration 

 

A. General Provisions 

 [Mandated by 40 CFR §70.6(a)(3)] 
 

1. Generally Applicable Test Program Requirements 

 

Unless specified otherwise in defining a particular testing requirement, all required tests 

shall conform to the following requirements. 

 

a. Test Requirement 
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Test shall be required as defined elsewhere in this permit.  Tests shall be 

performed at the maximum practical production rate. 

 

b. Test Protocol 

 

Required tests shall use standard EPA test methods (40 CFR Part 60).  At least 

60 days before the test, Permittee shall submit test protocol to PCAQCD for 

review and approval; Permittee shall provide notice of the performance test at 

least 30 days prior to running the test. 

 

c. Timing of initial and subsequent tests 

 

Required tests shall be conducted within 180 days of the commissioning of new 

or modified equipment.  

 

d. Test Report 

  A copy of the test report shall be submitted to the District for approval within 

forty-five days after the test. 

 

e. Deferrals (Not applicable to Group 1 Units) 

 

For good cause, the Control Officer may extend any of the times specified in 

this subsection to no later than 12 months after issuing this permit, and the 

Administrator may extend that by an additional 12 months after the initial 

deferral. 

 

2. Recordkeeping 

  [Mandated by 40 CFR §70.6(a)(3)]  (Code §3-1-083) 

 

 a. Permittee shall maintain at the source, a file of all measurements, including 

continuous monitoring system, monitoring device, and performance testing 

measurements;  all continuous monitoring system performance evaluations;  all 

continuous monitoring system or monitoring device calibration checks;  

adjustments and maintenance performed on these systems or devices;  and all 

other information required pursuant to any federally enforceable provision of 

this permit, recorded in a permanent form suitable for inspection. 

 

  b. Permittee shall maintain records of the occurrence and duration of any start-up, 

shutdown or malfunction in the operation of the permitted facility or any air 

pollution control equipment.  For purposes of this provision, a "shut-down" 

means a cessation of operations at the entire facility for more than seven days, 

and a "start-up" constitutes the reactivation of the facility after a "shut-down." 

 

B. Compliance with "Authority to Construct" Limitations 

 [Mandated by 40 CFR §70.6(a)(3)] 
 

1. Compliance with HAP Emission Cap 

 

To comply with the HAPs emissions cap as specified in Section 4.E.1 of this permit, 

Permittee shall by the end of the following month calculate actual 12 month rolling 

emissions and a 12-month rolling emissions “budget” ending with the preceding month.  



S:\Word\PERMITS\Issued.v\V20661R3.ISS.docx  Permit #V20661.R03 

 

 

(9/13/17) 29 Hexcel – Casa Grande 
 

This emission budget shall be based on the past 10 months of historical emissions data 

and the amount of emissions (or emissions budget) that could be allowable in the 

upcoming 2 months (including the current month) without exceeding the less than10/25 

tons per year HAPs emission cap. 

 

2. Compliance with NOx Emission Cap 

 

To comply with the NOx emissions cap as specified in Section 4.H.7 of this permit, 

Permittee shall by the end of the following month calculate actual 12 month rolling 

emissions and a 12-month rolling emissions “budget” ending with the preceding month.  

This emission budget shall be based on the past 10 months of historical emissions data 

and the amount of emissions (or emissions budget) that could be allowable in the 

upcoming 2 months (including the current month) without exceeding the less than 100 

tons per year NOx emission cap. 

 

3. Compliance with the PSD-implied Cap on VOC Emission Changes 

 

Permittee shall implement a system to track VOC emission changes resulting from 

changes in or additions of process materials that will emit VOCs within the facility. 

 

a. Any new or modified VOC-containing material which, based upon projected 

usage rates, will result in a VOC emissions increase of 1 tpy should be entered 

into a tracking system. 

 

b. For new/modified VOC-containing materials, which based upon projected usage 

rates will be used at rate of less than 20 tpy of total mass per year, purchasing 

records should be logged on a monthly basis for at least 2 years after 

introduction.  The mass of directly associated product changes should be treated 

as one mass.  Emissions should be reported annually as part of the VOC 

inventory, based on (permittee's choice) of purchasing records or records of 

actual use. 

 

c. For new/modified VOC-containing materials, which based upon projected usage 

rates will be used at rate of more than 20 tpy of total mass per year, records of 

actual use should be logged on a monthly basis for at least 2 years after 

introduction.  Corresponding product-specific emissions should be calculated on 

a monthly basis, and product-specific emissions should be aggregated on a 

monthly basis for at least 2 years after introduction.  Emission calculations may 

invoke the limitations of the underlying PSD-implied Cap spelled out in this 

permit.  The emissions of directly associated product changes should be treated 

as one total.  Emissions should be reported annually as part of the VOC 

inventory, based on purchasing records or records of actual use. 

 

4. Demonstration of Insignificant Emissions 

 

a. Permittee shall submit test protocols to the District for the tests described in this 

section at least 60 days before the test. 

 

b. Permittee shall provide notice of the test to the District at least 15 days prior to 

running the test. 
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c. A copy of the test report shall be submitted to the District for approval within 45 

days after the test. 

 

d. Purge to Cure Oven Transfer 

   

i. Permittee shall conduct testing within 60 days after achieving 

maximum production, but no later than 180 days after startup of the 

separated Purge and Cure Ovens to verify that the emissions during 

block transfer are insignificant.  

 

ii. Permittee shall remove sample cores from the purge oven right after the 

completion of purge cycle, place the sample purged core on a scale for 

a period equal to the longest transit period any core may be subject to, 

and determine the change in core weight during that time.  

 

iii. The change in core weight shall be recorded and the transit VOC 

emissions shall be calculated by assuming all weight loss is the result 

of VOC evaporation from the purged core.  In case no measurable 

weight loss is observed, PCAQCD will consider it a sufficient 

demonstration that the transit emission is insignificant. 

 

iv. Permittee shall test at least one representative core dipped with each 

dominant resin mixture (R169 and Clark) for verification of 

insignificant emissions during block transfer. In case measureable 

weight loss is recorded during the initial test, two additional cores from 

each resin shall be tested and the average weight loss from each set of  

3 cores shall be used to evaluate block transfer emissions. 

 

v. Should the testing not demonstrate insignificant emissions the 

Permittee shall develop and submit a compliance plan to the District 

within 45 days of the test date. Submittal of a compliance plan does not 

relieve the Permittee from any other obligations or potential liability 

associated with excess emissions. 

 

e. Cure Ovens – Phase 3, “Cool Down” 

 

i. Permittee shall conduct testing within 60 days after achieving 

maximum production, but no later than 180 days after start-up of the  

separated Purge and Cure Ovens to verify that the “Cool Down” phase 

emissions are insignificant. 

 

ii. The test will involve measuring the VOC concentration and flow rate 

being discharged to the atmosphere and shall utilize EPA Method 320. 

 

iii. Permittee shall test at least one representative core dipped with each 

dominant resin mixture (R169 and Clark) for verification of 

insignificant emissions during the cool down phase.  

 

iv. Should the testing not demonstrate insignificant emissions the 

Permittee shall develop and submit a compliance plan to the District 

within 45 days of the test date. Submittal of a compliance plan does not 
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relieve the Permittee from any other obligations or potential liability 

associated with excess emissions. 

 

f.  Acousti-Cap Dip/Blot Machine Enclosure 

 

i. Permittee shall conduct testing within 60 days after achieving 

maximum production, but no later than 180 days after commissioning 

of the redesigned Acousti-Cap enclosure to verify the evaporative 

emissions associated with the Acousti-Cap dip pans.  

 

ii. The test will involve measuring the rate and quantity of evaporative 

VOC emissions from a container of NMP placed in the enclosure for at 

least one week. The change in weight over time of this container and 

the container’s surface area will then be utilized to calculate a scaled 

VOC evaporative emission quantification for the Acousti-Cap Dip 

pans. 

 

ii. The testing results may be utilized in future permitting decisions 

concerning the Acousti-Cap Dip/Blot Machines.  

 

5. Demonstration of Capture Efficiency 

 

a. Permittee shall submit test protocols to the District for the above tests at least 60 

days before the test. 

 

b. Permittee shall provide notice of the test to the District at least 15 days prior to 

running the test. 

 

c. A copy of the test report shall be submitted to the District for approval within 45 

days after the test. 

 

d. Dip Tank Capture Efficiency 

 

i. Permittee shall conduct testing within 60 days after achieving 

maximum production, but no later than 180 days after startup of the 

redesigned dip room to demonstrate the capture efficiency of the Dip 

Tanks. 

 

ii. Testing shall utilize EPA Method 204. 

 

iii. Permittee shall test at least one dip tank with Clark resin mixture, 

which has a higher VOC and HAP content than R169 resin, for 

verification of dip tank capture efficiency. 

 

iv. Should the testing not demonstrate at least 98% capture efficiency as 

required by §4.H.1 the Permittee shall develop and submit a 

compliance plan to the District within 45 days of the test date. 

Submittal of a compliance plan does not relieve the Permittee from any 

other obligations or potential liability associated with excess emissions. 

 

e. Dip Room Negative Pressure Demonstration 
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i. Permittee shall conduct testing within 60 days after achieving 

maximum production, but no later than 180 days after startup, of the 

redesigned Dip Room to demonstrate that the dip room has been 

designed and built to maintain the room at a negative pressure, thereby 

allowing all the emissions captured by this secondary enclosure to be 

routed to an RTO 

 

ii. Testing shall verify the direction of air flow through all natural draft 

openings is inward. The continuous inward flow of air shall be verified 

using streamers, smoke tubes, or tracer gases. The direction of air flow 

shall be monitored for at least 1 hour, with checks made no more than 

10 minutes apart.   

 

iii. Should the testing not demonstrate the ability to maintain a negative 

pressure the Permittee shall develop and submit a compliance plan to 

the District within 45 days.  Submittal of a compliance plan does not 

relieve the Permittee from any other obligations or potential liability 

associated with excess emissions. 

 

f. Mix Rooms VOC Capture Demonstration 

 

i. Permittee shall conduct testing within 60 days after achieving 

maximum production, but no later than 180 days after startup of the 

redesigned Mix Rooms to demonstrate that each mix room has tanks or 

enclosures designed and built to route emissions to a RTO 

 

ii. Testing for the mix tank lids (does not include the mixer impeller shaft) 

shall utilize EPA Method 21 to confirm there is no leakage when the 

tanks are closed. No leakage is defined as a VOC concentration below 

500 ppmv as methane above background. 

 

iii. Testing for the local exhaust units inside the mix rooms shall verify the 

direction of air flow is inward when in use. The continuous inward flow 

of air shall be verified using streamers, smoke tubes, or tracer gases. 

The direction of air flow shall be monitored for at least 1 hour, with 

checks made no more than 10 minutes apart. 

 

iv. Should the testing identify leaks on the mix tanks or demonstrate the 

inability to maintain inward flow at the local exhaust units the 

Permittee shall develop and submit a compliance plan to the District 

within 45 days.  Submittal of a compliance plan does not relieve the 

Permittee from any other obligations or potential liability associated 

with excess emissions. 

 

g. HTP Glue Lines Capture Efficiency 

 

i. Permittee shall conduct testing within 60 days after achieving 

maximum production, but no later than 180 days after startup, of the 

HTP Glue Line #3 to demonstrate the capture efficiency of the unit. 
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ii. Permittee shall use EPA Method 204 

 

iii. Should the testing not demonstrate the 100% capture efficiency as 

required by §4.H.1 the Permittee shall develop and submit a 

compliance plan to the District within 45 days of the test date. 

Submittal of a compliance plan does not relieve the Permittee from any 

other obligations or potential liability associated with excess emissions. 

 

 h. Permanent Total Enclosure – Negative Pressure Verification  

 

i. Permittee shall conduct a performance test to verify that the flow at 

each permanent total enclosure is negative within 60 days after 

achieving maximum production rate at each enclosure, but no later than 

180 days after commissioning of each enclosure emission unit. 

 

ii. Permittee shall use EPA Method 204. 

 

iii. Should the testing not demonstrate the 100% capture efficiency as 

required the Permittee shall develop and submit a compliance plan to 

the District within 45 days of the test date. Submittal of a compliance 

plan does not relieve the Permittee from any other obligations or 

potential liability associated with excess emissions. 

 

C. Other Compliance Limitations  

 [Mandated by 40 CFR §70.6(a)(3)] 
 

 

1. Testing Requirement for Existing Group 1 Emission Units - except 335 Printline #1 and 

#7 Printline. 

 

At least 90 days before testing, a test protocol for quantifying capture efficiency shall be 

submitted to PCAQCD as well as EPA for review and approval. 

 

 

a. Tracking Requirement for RTO-contribution from Group 1 Emission Units that 

have not been tested for Capture Efficiency 

 

On an annual basis, within 30 days of the end of each calendar year, Permittee 

shall review the emission data records required elsewhere under this permit, and 

shall identify any Group 1 Emission Units that contributed 2% or more of the 

VOC loading to the RTO systems, and which Group 1 Emission Units have not 

previously been tested for capture efficiency. 

 

b. Testing for Group 1 Emission Units that Contribute Over 2% RTO Loading in 

the Future 

 

To the extent Permittee's review under preceding subparagraph b. identifies any 

previously un-tested units that contributed more than 2% in the preceding 

calendar year, Permittee shall, within 180 days, conduct a capture-efficiency-

verification-test of such unit(s) in accord with preceding subparagraph a. 
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2. Non-instrumental emissions monitoring - VOC Emissions; Cap Compliance Verification 

 

a. Permittee shall maintain a list of all VOC-containing materials used at the 

facility in the manufacturing process.  The list shall contain the following 

information: 

 

i. Name of the VOC containing material; 

 

ii. Process or equipment where the VOC-containing product is being used; 

 

iii. Manufacturer; 

 

iv. VOC content. 

 

b. To demonstrate compliance with the VOC emission cap under §5.H, the 

Permittee shall maintain calendar-month records, updated within 15 days of the 

close of each calendar month, containing the following information: 

 

i. Name of VOC-containing product and manufacturer; 

 

ii. Process or equipment where the VOC-containing product is being used; 

 

iii. VOC content (lb/gal, lb/lb or % by weight); 

 

iv. Source for VOC content data (e.g., MSDS, formulation sheet, 

container, etc.); 

 

v. Monthly usage of VOC containing product (gal or lb); 

 

vi. Percentage and pounds of VOC retained in the product; 

 

vii. Percentage and pounds of VOC captured in the RTOs; 

 

viii. Percentage and pounds of VOC controlled by the RTOs; 

 

ix. Percentage and pounds of VOC emitted to the atmosphere. 

 

c. Permittee shall maintain all the supporting documentation, including but not 

limited to calculations, log sheets, MSDS sheets, emission factors, formulations 

and measurements used to determine VOC emissions and make it readily 

accessible to the Control Officer upon request. 

 

i. Permittee shall annually review and update the supporting 

documentation to ensure its accuracy. Records of when this review took 

place and the changes made shall be kept and made accessible to the 

Control Officer upon request.  

 

d. Permittee shall maintain calculations of the 12-month rolling total VOC 

emissions to ensure that the emission cap defined elsewhere in this permit has 

not been exceeded. 
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3. RTO Operation Monitoring 

 

a. On a daily basis, Permittee shall physically inspect all RTO units to verify the 

structural integrity of each unit and that the units are in operation.  The 

Permittee shall make a record of such inspection. 

 

b. Except for during planned shutdowns, as defined in this permit, should the 

rolling average temperature in any RTO unit fall below 1500̊ F(1-hr average), or 

if one of the RTO units is non-operational, Permittee shall take such actions  to 

curtail emissions, and shall investigate and report the cause and curative action 

taken within 10 days in accordance with the deviation reporting requirements of 

this permit. 

 

c. On an annual basis, all RTOs shall be visually inspected for proper seating of 

the valves, and for accumulation of resin buildup in the valves.  Permittee shall 

keep records of such inspections. 

 

d. Negative Pressure Monitoring System; Negative Pressure Requirement – 

applicable 180 days after startup of the redesigned dip room. 

 

i. Permittee shall install and operate a continuous negative pressure 

monitoring system, consisting of pressure sensors / transducers, at 

various locations inside the duct system associated with the RTO units. 

The number and location of sensors / transducers must be strategically 

selected to monitor the negative pressure at each VOC pickup point. 

Negative pressure must be present at each VOC pickup point. 

 

ii. The monitoring system shall be linked to an alarm system that notifies 

the operator when the pressure is no longer negative and is interlocked 

so that additional material cannot be add to the affected process until 

negative pressure is restored. 

 

iii. Permittee shall install pressure sensors / transducers that are capable of 

continuously monitoring negative pressure in the Dip Room. The 

monitoring device shall be connected to an alarm system capable of 

notifying the operator when the pressure is no longer negative. Upon 

notification of lack of negative pressure no additional material shall be 

added to the process until negative pressure is restored.  

 

iv. Except for planned shutdowns, as defined in this permit, or periods 

where the Permittee can demonstrate thru operational records that no 

VOC emitting operations were being conducted in the associated 

enclosure or room, negative pressure deviations shall be reported 

pursuant to §8.A 

 

e. Negative Pressure; Maintenance System 

 

i. All Permanent Total Enclosures shall be equipped with self-closing 

doors, unless the doors are considered overhead doors for moving 

product in and out of the production area. 
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 f. Dip Room Tank Requirement 

 

i. The Dip Tanks lids shall be equipped with seals to prevent leakage 

when closed and shall be closed during normal operating conditions, 

applicable upon startup of the redesigned dip room. 

 

g. Mix Room Tank Requirements 

 

i. The Mix Tank lids (except mixer shaft openings) shall be equipped 

with seals to prevent leakage when closed and shall be closed except 

when being accessed, applicable upon startup of the redesigned mix 

room. 

 

ii. The Mix Tanks while mixing resin or when the lids are open with resin 

present shall be placed near local exhaust units inside the mix room, 

applicable upon startup of the redesigned mix room. Mix Tanks that 

have been emptied and cleaned or that have closed lids (not mixing 

resein) are not required to remain near the local exhaust units. 

 

h. Calibration and Testing of Negative Pressure System – applicable 180 days after 

startup of the redesigned dip room. 

 

i. On at least an annual basis, all negative pressure sensors / transducers 

shall be calibrated per the manufacturer instructions.  Permittee shall 

keep records of such calibration. 

 

ii. Permittee shall annually demonstrate negative flow via testing at 20% 

of the VOC pickup points, excluding ovens. Testing shall verify the 

direction of air flow through all natural draft openings is inward when 

in use. The continuous inward flow of air shall be verified using 

streamers, smoke tubes, or tracer gases. The direction of air flow shall 

be monitored for at least 1 hour, with checks made no more than 10 

minutes apart. 

 

4. Cure Oven Cool Down Phase monitoring 
 

a. Permittee shall install and operate a Data Acquisition Handling System (DAHS) 

that records the number of minutes that each Cure and Post Cure Oven spends in 

“Cool Down” phase and “Cure” phase. 

 

D. Compliance with Minor-NSR Limitations 

  [Mandated by 40 CFR §70.6(a)(3)] 
 

1. RTO Testing - Destruction Efficiency Verification 

 

a. Permittee shall conduct a performance test to verify the destruction efficiency of 

any RTO  within 60 days after achieving maximum production rate at which the 

RTO unit will be operated, but no later than 180 days after commissioning using 

EPA-approved method 320 . 
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b. Permittee shall submit test protocols to the District for the above tests at least 60 

days before the test. 

 

c. Permittee shall provide notice of the test to the District at least 15 days prior to 

running the test. 

 

d. A copy of the test report shall be submitted to the District for approval within 45 

days after the test. 

 

e. Minimum Residence time values, specific to each RTO unit, shall be determined 

during the initial RTO performance test for each unit or shall be determined by 

engineering calculation, and shall be repeated if required in the event of the 

RTO being structurally modified. 

 

f. The destruction efficiency tests shall be repeated annually, no later than 12 

months after the previous test of each RTO. The annual destruction efficiency 

tests shall be conducted using one of the following options; 

 -EPA Methods 18, 320 and EPA Method 25, 25A, or 25B 

 or; 

 -EPA SW-846 Method 0010, EPA Methods 18, 323 and EPA Method 25, 25A 

or 25B. 

  At least once every five years EPA Method 320 must be conducted. The first 

destruction efficiency test of all RTOs following issuance of permit 

V20639.R05 shall be conducted using EPA Methods 320.  

 

2. RTO Operation Monitoring 

 

Except for during planned shutdowns, as defined in this permit, should the rolling 

average temperature in any RTO unit fall below 1500̊ F(1-hr average), or if one of the 

RTO units is non-operational, Permittee shall take such actions  to curtail emissions, and 

shall investigate and report the cause and curative action taken within 10 days in 

accordance with the deviation reporting requirements of this permit. 

 

The 1500 ̊F operational limit shall apply to the RTO units until individual operating 

ranges are established by testing as required by this permit.  This interim operational 

temperature shall not prevent the Permittee from conducting tests that do not trigger the 

reporting requirements of §8.A during a 6 month shakedown period of the unit, under 

controlled performance testing conditions, of RTO temperatures below this one.  

Permittee shall keep precise records of when these tests were conducted with a summary 

of results. 

 

3. Compliance Assurance Monitoring (CAM) for RTOs  

  [Currently federally enforceable; see 40 CFR §64.1 et seq. (1997)] 
 

a. Indicators 

 

Combustion zone temperature and exhaust gas flow rate for each RTO shall be 

indicators of the RTOs performance. 
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 b. Permittee shall install a thermocouple or RTD on each RTO to monitor the 

combustion zone temperature and shall monitor the temperature in the 

combustion zone as follows: 

 

i. Automatically record the temperature at least every 15 minutes in units 

of  degrees Fahrenheit or Celsius (̊F or ̊C), using a digital data 

acquisition handling system (DAHS); 

 

ii.  Annually calibrate the thermocouple or RTD. 

 

c. Permittee shall install a differential pressure flow device or fan motor ammeter 

at each RTO and shall monitor the change in pressure of the gas velocity or flow 

rate through the RTO as follows: 

 

i. Automatically record the exhaust flow rate at least every 15 minutes in 

units of cubic feet per minute (flow), or amps (current) using a digital 

data acquisition handling system (DAHS); 

 

ii. Annually calibrate the differential pressure flow device or ammeter. 

 

d. Except during planned RTO shutdown periods, and controlled engineering 

evaluations as defined in §5.E, any of the following shall constitute an 

“excursion” during operations: 

 

i. Temperatures in the combustion zone outside of the range established 

in §7.D.3.e of this permit; 

 

ii. Flow rates measured at the outlet of the RTO outside the range 

established in §7.D.3.e of this permit. 

 

e. At least 60 days before the testing required for each RTO, Permittee shall 

prepare and submit to PCAQCD for approval a testing plan as required in §7.D 

that will demonstrate the destruction efficiency required by this permit and 

establish an operational range of temperature in the combustion zone and 

exhaust flow rate. 

 

The testing plan shall provide for a demonstration of compliance for the chosen 

range of temperature and flow rate set at the minimum and maximum levels. 

 

Permittee shall within 45 days after the submittal of the test report, submit to the 

Department and the Administrator, the operational ranges for the RTOs. 

 

f. Any excursion shall trigger corrective action to be initiated.  All excursions will 

be documented and reported. 

 

g. Permittee shall maintain the monitoring equipment, including but not limited to 

maintaining necessary parts for routine repair of the monitoring equipment, in 

accordance with manufacturer’s specifications. 
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h. Except for, as applicable, monitoring malfunctions, associated repairs, and 

required quality assurance of control activities, Permittee shall conduct all 

monitoring at all times when the plant is operating. 

 

i. Malfunction of any DAHS, thermocouple or the differential pressure flow 

device, shall constitute a monitoring malfunction.  Records shall identify the 

emission point or points affected by any monitoring malfunction. 

 

j. Any excursion, exceedance or monitoring malfunction shall require the operator 

to restore operation of the control and/or monitoring system to its normal or 

usual manner of operation as expeditiously as practicable in accordance with 

good air pollution control practices for minimizing emissions.  The response 

shall include minimizing the period of startup, shutdown or malfunction, and 

taking necessary corrective actions to restore normal operation and prevent the 

likely recurrence of the cause of an excursion or exceedance. 

 

k. Permittee shall submit a Quality Improvement Plant (QIP) in accordance with 

40 CFR §64.8 if any combination of excursions or monitoring malfunctions 

exceeds 3% of operating time, defined as 3 events in any given 100 calendar day 

period for a single RTO. 

 

   l. Logs, excursion observations, exceedance observations and summaries of 

planned shutdowns shall all be subject to the recordkeeping and reporting 

requirements under the permit. 

 

m. If Permittee identifies a failure to achieve compliance with the CAM 

requirements, Permittee shall promptly notify the Department, and if necessary 

submit a revision to the permit to address the necessary monitoring changes. 

 

 

E. Compliance with Regulatory Limitations 

  [Mandated by 40 CFR §70.6(a)(3)] 
 

1. Non-instrumental emissions monitoring - oxides of nitrogen 

 

As a surrogate measurement for monitoring emissions of oxides of nitrogen, Permittee 

shall maintain records reflecting total fuel consumption in the thermal oxidizers, ovens, 

engines, and other fuel burning equipment and the amount of VOC's sent to the thermal 

oxidizers.  On an annual basis, no later than March 31st to adequately support the annual 

emission inventory, permittee shall calculate NOx emissions based on the fuel records.  

For these calculations, Permittee shall use emission factors from the specific equipment 

manufacturer, if available, or otherwise, AP-42 or other factors as approved by the 

Director. 

 

2. Non-instrumental emissions monitoring - particulate matter 

 

a. Baghouses 

 

Since the use of baghouses are required to limit the emissions authorized under 

this permit, the Permittee shall inspect the baghouses and final exhaust fan at 

least once  each day that the equipment vented to baghouses is operational, to 
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determine that the baghouses are operating properly.  Records of these 

inspections shall be maintained. 

 

b. Spray Booth 

 

I. At least once monthly, the Permittee shall check the spray booth 

pressure drop and record it in a log.  If during any of these checks, the 

vacuum pressure has dropped below 0.05 inches of water, the Permittee 

shall investigate and record the curative action taken. 

 

ii. At least once weekly, the Permittee shall inspect the spray booth 

(process #430) filters to determine if they need to be repaired or 

replaced.  Records of these inspections, repairs and replacements shall 

be maintained. 

 

3. Opacity monitoring 

  [Code §3-3-260.] 

 

a. Stack Emissions   

 [PGCAQCD Reg. 7-3-1.1 approved as a SIP element at 47 FR 15579 

(6/16/80)] 

 

On at least a semi-annual basis, Permittee shall conduct a visual opacity screen 

performed on each process and fuel-burning exhaust stack.  If visible emission 

in excess of 5% opacity are observed, Permittee shall have a full Method 9 

opacity test performed by a certified opacity observer, and shall provide a copy 

of the resulting report to the District within 10 days.  Submission of such a 

report may constitute cause to reopen this permit to add additional testing and/or 

control requirements. 

 

b. Open-area Fugitive Emissions 

 [PGCAQCD Reg. 7-3-1.1 approved as a SIP element at 47 FR 15579 

(6/16/80)] 

 

On at least a semi-annual basis, Permittee shall conduct a visual opacity screen 

performed on the open areas of the facility.  If visible emissions are observed, 

Permittee shall have a full Method 9 opacity test performed by a certified 

opacity observer, and shall provide a copy of the resulting report to the District 

within 10 days.  Submission of such a report may constitute cause to reopen this 

permit to add additional testing and/or control requirements. 

 

c. Baghouse and Exhaust Fans 

 

On at least a semi-annual basis, Permittee shall conduct a visual opacity screen 

on the baghouse and exhaust fans.  If visible emissions in excess of 5% opacity 

are observed, Permittee shall investigate and report the cause and curative action 

taken within 10 days in accordance with the deviation reporting requirements of 

this permit. 

 

d. Abrasive Blasting 
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On at least a semi-annual basis, Permittee shall conduct a visual opacity screen 

performed on the abrasive blasting operation.  If visible emissions in excess of 

5% opacity are observed, Permittee shall investigate and report the cause and 

curative action taken within 10 days in accordance with the deviation reporting 

requirements of this permit. 

 

4. NSPS monitoring - Volatile Organic Storage Tanks 

  [40 CFR Part 60.110b(b), Code §6-1-030.1 and a delegation from the EPA 

Administrator dated 2/24/93]. 
 

Pursuant to NSPS Subpart Kb, since this facility does have affected volatile organic 

storage tanks with capacities above 10,470 gallons, but does not have any such tanks with 

a capacity above 19,632 gallons, Permittee shall retain on-site a record of the dimensions 

of the affected tanks, and a copy of a calculation showing the volumetric capacity of 

those affected tanks.  Permittee need take no further action to comply with NSPS Subpart 

Kb.  
 

5. NESHAP compliance – Chromium Process  

 [40 CFR Part 63.115.08.a, 11508.b, 11508.d, 11509.c, 11509.d] 
 

Pursuant to NESHAP Subpart WWWWWW, for CR III Washline, Permittee shall: 

 

a. Annually document continuous compliance with the applicable management 

practices listed in Section §6.C.2 of this permit via the certification required by 

Section 8.C of this permit and/or; 

 

b. Document deviations from the applicable management practices listed in Section 

§6.C.2 of this permit via the reporting requirements listed in Section 8.A of this 

permit.  

 

6. Non-instrumental emissions monitoring - Solvent Cleaning VOCs 

 (Code §5-15-640) 

 

To verify that solvent changes do not inadvertently cause a net significant increase in 

VOC emissions, Permittee shall keep the following records: 

 

a. Type and total amount of make-up solvent used in all solvent cleaning 

operations. 

 

b. Determination of emissions from wipe cleaning, which may be made on a 

facility-wide rather than a per department basis. 

 

c. Amount of volatile organic compound(s) and of non-precursors (exempt) 

organic compound(s) contained in each solvent, expressed in pounds per gallon 

or grams per liter.  Such records shall be retained for two years and shall be 

made available to the Control Officer upon request. 

 

8. Other Reporting Obligations   
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A. Deviation Reporting Requirements6  

  [Mandated by 40 CFR §§70.6(a)(3)(iii)(B)] (Code §3-1-083.A.3.b) 

 

Permittee shall report any deviation from the requirements of this permit along with the probable 

cause for such deviation, and any corrective actions or preventative measures taken to the District 

within ten days of the deviation unless earlier notification is required by the provisions of this 

permit. 

 

B. Regular Compliance Reporting 

  [Mandated by 40 CFR §70.6(a)(3)]  (Code §3-1-083.A.3.a) 

 

Permittee shall submit a semi-annual report containing a summary of the information required to 

be recorded pursuant to this permit, which summary shall clearly show whether or not Permittee 

has complied with the operational requirements and emissions limitations under this permit.  All 

instances of deviations from permit requirements shall be clearly identified in such reports.  For 

brevity, such deviation reports may incorporate by reference any written supplemental upset 

reports filed by Permittee during the reporting period.  The report shall be submitted to the District 

within 30 days after the end of each calendar half.  Appendix A of this permit is a form which may 

be used for the report. 

 

C. Regular Compliance/Compliance Progress Certification 

 [Mandated by 40 CFR §70.6(c)(5)] (Code §3-1-083.A.4) 

 

Permittee shall annually submit a certification of compliance with the provisions of this permit.  

The certification shall be separately submitted to both the District and to the Enforcement Office 

(AIR 5), EPA Region IX, 75 Hawthorne Street, San Francisco, CA 94105-3901.  The certification 

shall: 

 

1. Be signed by a responsible official, as defined in Code §3-1-030.18; 

 

2. Identify each term or condition of the permit that is the basis of the certification; 

 

3. State the compliance status with respect to each such term or condition; 

 

4. State whether compliance with respect to each such term or condition has been 

continuous or intermittent; 

 

5. Identify the method(s) used for determining the compliance status of the source, currently 

and over the reporting period; and 

 

6. Be postmarked within thirty (30) days of the start of the calendar year. 

 

D. Annual emissions inventory 

 [Code §§3-1-103, 3-7-590.C.1.] 

 

Since this source would be subject to an ADEQ permitting requirement, Permittee shall complete 

and submit to the District an annual emissions inventory, disclosing actual emissions for the 

preceding calendar year.  The submittal shall be made on a form provided by the District.  The 

                         

     
6
            Also see permit §10.P regarding reporting of "emergency" incidents. 
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inventory is due by the latter of March 31, or ninety (90) days after the form is furnished by the 

District. 

 

9. Fee Payment 

  [Mandated by 40 CFR §§70.6(a)(7), 70.9]  (Code §3-1-081.A.9) 

 

As an essential term of this permit, an annual permit fee shall be assessed by the District and paid by 

Permittee in accord with the provisions of Code Chapter 3, Article 7 generally, and Code §3-1-081.A.9. 

specifically.  The annual permit fee shall be due on or before the anniversary date of the issuance of an 

individual permit, or formal grant of approval to operate under a general permit.  The District will notify 

the Permittee of the amount to be due, as well as the specific date on which the fee is due. 

 

10. General Conditions 

 

A. Term 

  [Mandated by 40 CFR §70.6(a)(2)]  (Code §3-1-089) 

 

This permit shall have a term of five (5) years, measured from the date of issuance. 

 

B. Basic Obligation 

 [Mandated by 40 CFR §§70.4(b)(15), 70.6(a)(6(I), 70.6(a)(6)(ii), 70.7.b]  (Code §3-1-081.) 

 

1. The owner or operator ("Permittee") of the facilities shall operate them in compliance 

with all conditions of this permit, the Pinal County Air Quality Control District ("the 

District") Code of Regulations ("Code"), and consistent with all State and Federal laws, 

statutes, and codes relating to air quality that apply to these facilities.  Any permit 

noncompliance is grounds for enforcement action; for a permit termination, revocation 

and reissuance, or revision; or for denial of a permit renewal application and may 

additionally constitute a violation of the Clean Air Act (1990). 

 

2. All equipment, facilities, and systems used to achieve compliance with the terms and 

conditions of this permit shall at all times be maintained and operated in good working 

order. 

 

3. It shall not be a defense for a permittee in an enforcement action that it would have been 

necessary to halt or reduce the permitted activity in order to maintain compliance with the 

conditions of this permit. 

 

C. Duty to Supplement Application 

 [Mandated by 40 CFR §§70.5(b), 70.6(a)(6)(v)] (Code §3-1-081.A.8.e.) 

 

  Permittee shall furnish to the District within a reasonable time, which shall not exceed thirty days 

unless the Control Officer fixes some other time period for response, any information that the 

Control Officer may request in writing to determine whether cause exists for revising, revoking, 

reissuing, or terminating this permit or to determine compliance with this permit.  Upon request, 

the Permittee shall also furnish to the Control Officer copies of records required under this permit.  

For information claimed to be confidential, Permittee shall submit along with the requested 

information or records a showing as required under Code §3-1-120, and shall separately submit a 

full duplicate copy to the EPA Regional Office (Regional Administrator c/o Air Division Permits 

Office, EPA Region IX, 75 Hawthorne Street, San Francisco, CA 94105-3901). 
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D. Right to Enter 

 [Mandated by 40 CFR §70.6(c)(2)]  (Code §§ 3-1-083.A.6, 3-1-132) 

 

Authorized representatives of the District shall, upon presentation of proper credentials and while 

observing reasonable standard safety requirements as set forth by the owner or operator of the 

source, be allowed for purposes of ascertaining compliance with this permit and with other 

applicable requirements: 

 

1. to enter upon the premises where the source is located, where emissions-related activity is 

conducted, or in which any records are required to be kept under the terms and conditions 

of this permit; 

 

2. to inspect any equipment, operation, or method required in this permit; 

 

3. to sample or monitor emissions from the source, or other substances or parameters for the 

purpose of assuring compliance with the permit or other applicable requirements; 

 

4. to have access to and copy, at reasonable times, any records that are required to be kept 

under the terms of this permit;  and 

 

5. to record any inspection by use of written, electronic, magnetic and photographic media. 

 

E. Transfer of Ownership 

 [Mandated by 40 CFR §70.7(d)(4)]  (Code §3-1-090) 

 

This permit may be transferred under an administrative permit amendment from one person to 

another by notifying the District at least 30 days in advance of the transfer.  The notice shall 

contain all the information and items required by Code § 3-1-090.  The transfer may take place if 

not denied by the District within 10 days of the receipt of the transfer notification. 

 

F. Posting of Permit 

 (Code §3-1-100) 

 

Permittee shall firmly affix the permit, an approved facsimile of the permit, or other approved 

identification bearing the permit number, upon such building, structure, facility or installation for 

which the permit was issued.  In the event that such building, structure, facility or installation is so 

constructed or operated that the permit cannot be so placed, the permit shall be mounted so as to 

be clearly visible in an accessible place within a reasonable distance of the equipment or 

maintained readily available at all times on the operating premises. 

 

G. Permit Revocation for Cause  

 [Mandated by 40 CFR §70.6(a)(6)(iii)]  (Code §3-1-140) 

 

The Director of the District ("Director") may issue a notice of intent to revoke this permit for 

cause pursuant to Code §3-1-140, which cause shall include occurrence of any of the following: 

 

1.   The Director has reasonable cause to believe that the permit was obtained by fraud or 

material misrepresentation; 

 

2.   Permittee failed to disclose a material fact required by the permit application form or a 

regulation applicable to the permit; 
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3.   The terms and conditions of the permit have been or are being violated. 

 

H. Certification of Truth, Accuracy, and Completeness 

  [Mandated by 40 CFR §§70.5(a)(2), 70.6(a)(3)(iii)(B)] [Code §§3-1-083.A.5, 3-1-175 (as 

amended 10/12/95) approved as SIP Elements at 61 FR 15717 (4/9/96)] 
 

Any application form, report, or compliance certification submitted pursuant to the Code shall 

contain certification by a responsible official of truth, accuracy, and completeness.  This 

certification and any other certification required under Chapter 3 of the Code shall state that, based 

on information and belief formed after reasonable inquire, the statements and information in the 

document are true, accurate, and complete. 

 

I. Renewal of Permit 

 [Mandated by 40 CFR §§70.5(a)(1)(iii), 70.7©)]  (Code §3-1-050.C.2) 

 

Expiration of this permit will terminate the facility’s right to operate unless either a timely 

application for renewal has been submitted in accordance with §§3-1-050, 3-1-055 and 3-1-060, or 

a substitute application for a general permit under §3-5-490.  For Class I permit renewals, a timely 

application is one that is submitted at least 6 months, but not greater than 18 months prior to the 

date of the permit expiration.  For Class II or Class III permit renewals, a timely application is one 

that is submitted at least 3 months, but not greater than 12 months prior to the date of permit 

expiration. 

 

J. Severability 

 [Mandated by 40 CFR §70.6(a)(5)]  (Code §3-1-081.A.7) 

 

Pursuant to Code § 3-1-081.A.7., the provisions of this permit are severable, and if any provision 

of this permit is held invalid the remainder of this permit shall not be affected thereby. 

 

K. Permit Shield 

 [Mandated by 40 CFR §70.6(f)]  (Code § 3-1-102.) 

 

1. Generally 

 

Subject to the following schedule of exclusions7, compliance with the terms of this permit 

shall be deemed compliance with any applicable requirement identified in this permit, 

including the Federally Enforceable requirements listed in Section 2.  The permit-shield 

exclusions include: 

a. PGCAQCD Rule §7-2-1.8 ANTI-DEGRADATION; 

b. PGCAQCD Rule §7-3-1.3 OPEN BURNING; 

c. PGCAQCD Rule §7-3-4.1 INDUSTRIAL - CARBON MONOXIDE 

EMISSIONS; 

d. PGCAQCD Rule §7-1-2.6 RECORD KEEPING AND REPORTING; 

e. PCAQCD Rule §3-3-200 through §3-3-285 PERMIT REQUIREMENTS FOR 

NEW MAJOR SOURCES AND MAJOR MODIFICATIONS TO EXISTING 

MAJOR SOURCES. 

 

                         

     
7
            See the Technical Support Document for an explanation of the exclusions. 
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L. Permit Revisions 

 [Mandated by 40 CFR §70.7(d), 70.7(e)]  (Code Chapter 3, Article 2, specifically Code §3-1-

081.A.8.c) 

 

1. This permit may be revised, reopened, revoked and reissued, or terminated for cause.  

The filing of a request by the permittee for a permit revision, revocation and reissuance, 

or termination, or of a notification of planned changes or anticipated noncompliance does 

not stay any permit condition. 

 

2. Permit amendments, permit revisions, and changes made without a permit revision shall 

conform to the requirements in Article 2, Chapter 3, of the Code. 

 

M. Permit Re-opening 

 [Mandated by 40 CFR §§70.6(a)(6)(iii), 70.7(f), 70.7(g)]  (Code §3-1-087.) 

 

1. This permit shall be reopened if: 

 

a. Additional applicable requirements under the Clean Air Act (1990) become 

applicable to this source, and on that date, this permit has a remaining term of 

three or more years.  Provided, that no such reopening under this subparagraph 

is required if the effective date of the newly applicable requirement is later than 

the date on which this permit is due to expire, unless the original permit or any 

of its terms and conditions has been extended pursuant to Code §3-1-089.C. 

 

b. The Control Officer determines that it contains a material mistake or that 

inaccurate statements were made in establishing the emissions standards or other 

terms or conditions of it; 

 

c. The Control Officer determines that it needs to be revised or revoked to assure 

compliance with the applicable requirements; or 

 

d. The EPA Administrator finds that cause exists to terminate, modify, or revoke 

and reissue this permit. 

 

2. If this permit must be reopened or revised, the District will notify the permittee in accord 

with Code §3-1-087.A.3. 

 

N. Record Retention  

 [Mandated by 40 CFR §70.6(a)(3)(ii)(B)]  (Code §3-1-083.A.2.b) 

 

Permittee shall retain for a period of five (5) years all documents required under this permit, 

including reports, monitoring data, support information, calibration and maintenance records, and 

all original recordings or physical records of required continuous monitoring instrumentation. 

 

O. Scope of License Conferred 

 [Mandated by 40 CFR §70.6(a)(6)(iv)]  (Code §3-1-081.A.8.d) 

 

This permit does not convey any property rights of any sort, or any exclusive privilege. 

 

P. Excess Emission Reports; Emergency Provision 

 [Mandated by 40 CFR §70.6(g)]  (Code §3-1-081.E, Code §8-1-030, A.R.S. §49-514) 
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1. To the extent Permittee may wish to offer a showing in mitigation of any potential 

penalty, underlying upset events resulting in excess emissions shall reported as follows: 

 

a. The permittee shall report to the Control Officer any emissions in excess of the 

limits established by this permit.  Such report shall be in two parts: 

 

I. Notifications by telephone or facsimile within 24 hours or the next 

business day, whichever is later, of the time when the owner or 

operator first learned of the occurrence of excess emissions, including 

all available information required under subparagraph b. below. 

 

ii. Detailed written notification within 3 working days of the initial 

occurrence containing the information required under subparagraph b. 

below. 

 

b. The excess emissions report shall contain the following information: 

 

I. The identity of each stack or other emission point where the excess 

emissions occurred. 

 

ii. The magnitude of the excess emissions expressed in the units of the 

applicable limitation. 

 

iii. The time and duration or expected duration of the excess emissions. 

 

iv. The identity of the equipment from which the excess emissions 

occurred. 

 

v. The nature and cause of such emissions. 

 

vi. If the excess emissions were the result of a malfunction, steps taken to 

remedy the malfunction and the steps taken or planned to prevent the 

recurrence of such malfunctions. 

 

vii. The steps that were or are being taken to limit the excess emissions.  To 

the extent this permit defines procedures governing operations during 

periods of start-up or malfunction, the report shall contain a list of steps 

taken to comply with this permit. 

 

viii. To the extent excess emissions are continuous or recurring, the initial 

notification shall include an estimate of the time the excess emissions 

will continue.  Continued excess emissions beyond the estimated date 

will require an additional notification. 

 

2. An "emergency" means any situation arising from sudden and reasonably unforeseeable 

events beyond the control of the source, including acts of God, which situation requires 

immediate corrective action to restore normal operation, and that causes the source to 

exceed a technology-based emission limitation under the permit, due to unavoidable 

increases in emissions attributable to the emergency.  An emergency shall not include 
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noncompliance to the extent caused by improperly designed equipment, lack of 

preventative maintenance, careless or improper operation, or operator error. 

 

3. An emergency constitutes an affirmative defense to an action brought for noncompliance 

with such technology-based emission limitations if the conditions of the following 

subparagraph are met. 

 

4. The affirmative defense of emergency pursuant to A.R.S. §49-514 shall be demonstrated 

through properly signed, contemporaneous operating logs, or other relevant evidence 

that: 

 

a. An emergency occurred and that the permittee can identify the cause(s) of the 

emergency; 

 

b. The permitted facility was at the time being properly operated; 

 

c. During the period of emergency the permittee took all reasonable steps to 

minimize levels of emissions that exceeded the emissions standards or other 

requirements in the permit; and 

 

d. The permittee submitted notice of the emergency to the Control Officer by 

certified mail or hand delivery within 72 hours of the time when emissions 

limitations were exceeded due to emergency.  The notice shall contain a 

description of the emergency, any steps taken to mitigate emissions, and 

corrective action taken. 

 

11. Provisions Specifically Designated as Not Federally Enforceable 

  (Code §3-1-081.B.2) 

 

Subject to the following specific exclusions, all terms and conditions of this permit are enforceable by the 

Administrator and citizens under the Clean Air Act.  The exclusions include: 

 

A. Section 1.   Introduction 

 

B. Section 8.D   Annual emissions inventory 

 

C. Section 10.F    Posting of Permit 

 

12. Equipment 

 [Mandated by 40 CFR §70.5(c)(3)(ii)]  (Code §3-1-050.B) 

 

A. Existing Equipment  

 

EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/

DATE 
SERIAL NO. MODEL NO. SIZE/CAPACITY 

110A CR III Washline Hexcel/1994 NA NA 110 fpm 

120A PAA/Primer Line 2007 NA NA 3 MMBTU/HR 
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

120B PAA Acid Fume 

Scrubber 

Tri-Mer 

Corp/1995 

3130 F/S-1 2000 cfm 

130 Foil Coater Hexcel/1995 NA NA 40 fpm 

140C Continuous Carbon 

Corrugator #1 

Rosenthal 

Sheeter/1996 

80403 WM-3-HHEC-

24 

25 fpm 

140D F35 Corrugator Hexcel/1994 NA NA 5 fpm 

140E F50 Corrugator Hexcel/1994 NA NA 5 fpm 

140F Continuous Carbon 

Corrugator #2 

Rosenthal 

Sheeter/1998 

80565 WM-3-HHC-

24 

25 fpm 

200A Mix Room 66a Hexcel NA NA NA 

200B Mix Room 66b Hexcel NA NA NA 

200C Mix Room 73 Hexcel NA NA NA 

210 #335 Printline Hexcel/1968 NA NA 1.6 MMBTU/HR 

210A #335 Printline    1.6 MMBTU/HR 

230A #7 Printline Hexcel/1966 NA NA 1.2 MMBTU/HR 

230B Aluminum Printline  NA NA 1.2 MMBTU/HR 

240 Al Flexcore Machine #1 Hexcel/1994 NA NA 45,000 BTU/HR 

240A Al Flexcore Machine #2     50,000 BTU/HR 

250 CNF Machine Hexcel/1993 NA NA 1000 oF 

260A HRP Glue Line Hexcel/1975 NA NA 30 fpm 

260B HTP Glue Line #1 Hexcel/2000 NA NA 30 fpm 

260D HTP Glue Line #2 Wright 

Industries/2008 

NA NA 30 fpm 

260E HTP Glue Line #3 TBD TBD TBD 30 fpm 

270A Aluminum Corrugator La Young 

Co./1970 

27505 NA 10-15 fpm 

270B Aluminum Corrugator 

P/C Oven 

Mayberry/1997 NA NA 1.6 BTU/HR 

280A Graphite/HRP Printing & 

Layup 

1994 NA NA Various layup tables 

280B Graphite/HRP Roll 

Coater 

Black 

Brow./1996 

196321 NA 15 fpm 
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

280C Graphite/HRP Roll 

Coater 

Black 

Bros./1997 

200985 NA 15 fpm 

310 Tapeline (Steec)  Eclipse/1977 NA NA 375 oF 

310A Skin Stick Machine #2    0.8 MM BTU/HR 

410A Dip Tank #1 (R-169) TBD TBD TBD 4000 Gallons 

410B Dip Tank #2 (R-169) TBD TBD TBD 4000 Gallons 

410C Dip Tank #3 (R-169) TBD TBD TBD 4000 Gallons 

410D Dip Tank #4 (Clark) TBD TBD TBD 4000 Gallons 

410E Dip Tank #5 (Clark) TBD TBD TBD 4000 Gallons 

410F Dip Tank #6 (Skybond) TBD TBD TBD 4000 Gallons 

410G Dip Tank #7 (F-124) TBD TBD TBD 4000 Gallons 

410H Dip Tank #8 (F-660) TBD TBD TBD 4000 Gallons 

410I Dip Tank #9 TBD TBD TBD 4000 Gallons 

410B-T Dip Tank Center Hexcel/1966 NA NA 1500 Gallons 

410C-T Dip Tank South (2) Hexcel/1982 NA NA 1000 Gallons 

410D-T Dip Tank East Southwest/1984 84-616 NA 4388 Gallons 

410E-T Skybond Dip Tank Skybond/1995 NA NA 300 Gallons 

410F-T Dip Room Blow Out 

Rack 

Hexcel/1985 NA NA 3000 cfm 

410G-T F124 Dip Tank Hexcel 2009 NA NA 500 Gallons 

410H-T Northeast Dip Tank Hexcel/1966 NA NA 4000 Gallons 

410K-T F660 Dip Tank 2009 NA NA 300 gallons 

410L-T R169 Dip Tank #2 2009    

430 Building 73 Spray Booth Hexcel/1973 NA NA 5000 cfm 

440A Cure Oven #1 (Single 

Oven) 

Young &Bertke 

/1994 

NA NA 26 HP 

440B Cure Oven #2 (Single 

Oven) 

Young &Bertke 

/1194 

NA NA 26 HP 

440C Cure Oven #3 (Single 

Oven) 

Southwest 

Systems /1998 

NA NA 30 HP 
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

440D Cure Oven #4 (Single 

Oven) 

Southwest 

Systems /1998 

NA NA 30 HP 

440E Cure Oven #5 (Single 

Oven) 

Southwest 

Systems /1999 

NA NA 30 HP 

440F Cure Oven #6 (Single 

Oven) 

Southwest 

Systems /1999 

NA NA 30 HP 

440G Cure Oven #7 (Single 

Oven) 

Southwest 

Systems /1999 

NA NA 30 HP 

440H Cure Oven #8 (Single 

Oven) 

2006 NA NA 30 HP 

440I Cure Oven #9 (Double 

Oven) 

2006   4.80 MMBtu/hr 

440J Cure Oven #10 (Double 

Oven) 

2007   4.80 MMBtu/hr 

440K Cure Oven #11 (Double 

Oven) 

2008   4.80 MMBtu/hr 

440L Cure Oven #12 (Double 

Oven) 

2009   100 HP 

440M Cure Oven #13 (Double 

Oven) 

2009   100 HP 

440N Cure Oven #14 (Double 

Oven) 

2009   100 HP 

440O Cure Oven #15 (Double 

Oven) 

   100 HP 

440P Cure Oven #16 (Double 

Oven) 

   100 HP 

440Q Cure Oven #17 (Double 

Oven) 

   100 HP 

440R Cure Oven #18 (Double 

Oven) 

   100 HP 

440S Cure Oven #19 (Double 

Oven) 

   100 HP 

440T Cure Oven #20 (Double 

Oven) 

   100 HP 

440U Cure Oven #21 (Double 

Oven) 

   100 HP 
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

440V Cure Oven #22 (Double 

Oven) 

   100 HP 

440W Cure Oven #23 (Double 

Oven) 

   100 HP 

4440X Cure Oven #24 (Double 

Oven) 

   100 HP 

441 Cooling Lane    NA 

440A-T Purge/Cure Oven #7 

(single) 

Southwest/1984 84-613 NA 23 HP 

440F-T Purge/Cure Oven #12 

(single) 

Southwest/1986 86-222 NA 26 HP 

440H-T Purge/Cure Oven #14 

(single) 

Young & 

Bertke/1994 

NA NA 26 HP 

440I-T Purge/Cure Oven #15 

(single) 

Young & 

Bertke/1994 

NA NA 26 HP 

440J-T Purge/Cure Oven #16 

(single) 

Young & 

Bertke/1994 

NA NA 26 HP 

440K-T Purge/Cure Oven #17 

(single) 

Southwest 

Systems/1998 

NA NA 50 HP 

440L-T Purge/Cure Oven #18 

(single) 

Southwest 

Systems/1998 

NA NA 50 HP 

440M-T Purge/Cure Oven #19 

(single) 

Southwest 

Systems/1999 

NA NA 50 HP 

440N-T Purge/Cure Oven #20 

(single) 

Southwest 

Systems/1999 

NA NA 50 HP 

440P-T Purge/Cure Oven #21 

(single) 

Southwest 

Systems/1999 

NA NA 50 HP 

450A Purge Oven #1 TBD TBD TBD 38 HP 

450B Purge Oven #2 TBD TBD TBD 38 HP 

450C Purge Oven #3 TBD TBD TBD 38 HP 

450D Purge Oven #4 TBD TBD TBD 38 HP 

450E Purge Oven #5 TBD TBD TBD 38 HP 

450F Purge Oven #6 TBD TBD TBD 38 HP 

450G Purge Oven #7 TBD TBD TBD 38 HP 
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

450H Purge Oven #8 TBD TBD TBD 38 HP 

457-T Purge/Cure Oven #22 

(single) 

2006 NA  50 HP 

458-T Purge/Cure Oven #23 

(double) 

2006 NA NA 100 HP 

459-T Purge/Cure Oven #24 

(quad) 

2007 NA NA 4.8 MMBtu/hr 

460A Prime Cure Oven #121 

(single) 

Southwest/1968 82-22 NA 2.0 MMBTU/HR 

460B Prime Cure Oven #122 

(single) 

Mayberry/1998 

 

97-31 

 

NA 

 

2.0 MMBTU/HR 

460C Post Cure Oven #4 

(single) 

Hexcel Asset 

#7376 

  4.0 MMBTU/HR 

460D Prime Cure Oven #123 

(single) 

   2.0 MMBTU/HR 

460E Prime Cure Oven #124 

(single) 

   2.0 MMBTU/HR 

460F Prime Cure Oven #125 

(single) 

   2.0 MMBtu/HR 

460G Prime Cure Oven #126 

(single) 

   2.0 MMBtu/HR 

460H Post Cure Oven #5    4.0 MMBtu/HR 

470A Corrugated Oven #1 

(single) 

 Despatch/ 

1994 

68211 NA 1.5 MMBTU/HR 

470C Corrugated Oven #5 

(single) 

 Mayberry/ 

1998 

97-15 NA 4.0 MMBTU/HR 

470D Corrugated Oven #2  

(single) 

   2.0 MMBTU/HR 

480-T Purge/Cure Oven #25 

(double) 

2008 NA NA 4.8 MMBTU/HR 

481-T Purge/Cure Oven #26 

(double) 

2009 NA NA 4.8 MMBTU/HR 

482-T Purge/Cure Oven #27 

(double) 

2009 NA NA 4.8 MMBTU/HR 
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

483-T Purge/Cure Oven #28 

(double) 

2009 NA NA 4.8 MMBTU/HR 

484-T Purge/Cure Oven #29 

(double) 

   60 HP 

485-T Purge/Cure Oven #30 

(double) 

   60 HP 

490-T 

 

Four-Block Oven Cart (1) 2009 NA NA Used at Purge Cure 

Oven #24 

510A Dust Collector #1 Torit-Donaldson 

/2001 

IG648137 138HP11 11,000 CFM 

510E Dust Collector #5    5,000 CFM 

510H Dust Collector #8    24,000 CFM 

510I Dust Collector #9    24,000 CFM 

510J Dust Collector #10    24,000 CFM 

510K Dust Collector #11    24,000 CFM 

510L Dust Collector #12    24,000 CFM 

510M Dust Collector #13    24,000 CFM 

520A Vacuum Bond Oven 

(single) 

Wisconsin 

Oven/1991 

NA NA 1.5 MMBTU/HR 

520B Stress Relief Oven 

(single) 

1995 Asset #216-1 NA 1.8 MMBTU/HR 

520C Heat Form Oven #1 

(single) 

Southwest/1985 NA NA 1.6 MMBTU/HR 

520D Heat Form Oven #2  

(single) 

   1.6 MMBTU/HR 

520F Corrugated Oven #6 

(single) 

Mayberry/1998 98-20 NA 1.5 MMBTU/HR 

520L Stress Relief Oven #2    1.80 MMBtu/HR 

530A Acousti-Cap Dip/Blot 

Machine #1 

2006 NA NA  

530B Acousit-Cap Oven #1 2006 NA NA  

530C Acousti-Cap Dip/Blot 

Machine #2 

TBD NA NA  
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DATE 
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530D Acousti-Cap Oven #2 TBD NA NA  

530E Acousti-Cap Dip/Blot 

Machine #3 

TBD NA NA  

530F Acousti-Cap Oven #3 TBD NA NA  

530G-H Septum Insertion 

Machines  #1-2 

2006 NA NA  

530I-P Septum Insertion 

Machines  #3-10 

 NA NA  

530Q Acousti-Cap Rework 

Oven #1 

Mayberry/2006 NA NA 5 HP 

530R Acousti-Cap Rework 

Oven #2 

Mayberry/2006 NA NA 2 HP 

531A-P Septum Insertion 

Machines #11-26 

TBD NA NA  

540D Steec Press     

550A Femco #1 Saw Femco/1967 Asset #730004 NA 10 HP 

550B Femco #2 Saw Femco/1967 60048-7597-

80 

A14-64 10 HP 

550C Femco #3 Saw Femco/1985 NA NA 10 HP 

550D Femco #4 Saw Femco/1990 NA NA 58"X120"X40" 

550E Blow Out Booth Donaldson 

Co./1989 

NA ECB-3 100 fpm, 9 hp 

550F 162 Saw Tannewitz/1967 15506 G1N-E 15 HP 

550G Trim Saw Do-All/1966 36463899 V36 120"X40"X72" 

550H Femco #9 Saw  

 

 

 

 

 

20HP 

550I Femco #10 Saw  

 

 

 

 

 

20 HP 

550J Femco #5 Saw Femco/1998 146226 NA  

550K CN Router Accu-

Router/1998 

9046A001 46A  

550L Femco #6 Saw Femco/1998 NA A-14  

550M Femco #7 Saw  Femco/2000 00405 NA  
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

550N Femco #12 Saw    20 HP 

550O Femco #13 Saw    20 HP 

550P Femco #14 Saw    20 HP 

550Q Femco #15 Saw    20 HP 

550R Femco #16 Saw    20 HP 

550S Non-Metallic Trim Saw    20 HP 

550T ACAP Trim Saw    20 HP 

550U Dust Blow Out Booth     

550V Femco #11 Saw    20 HP 

610B Thermal Oxidizer #2 Airex/1999 228130-

RT02067 

30.ORT095 2.7 MMBTU/HR 

610C Thermal Oxidizer #3  Adwest/2007 2232 48.0RTO 3.9  MMBTU/HR 

610D Thermal Oxidizer #4 Adwest/2007 2233 480.RTO  3.9  MMBTU/HR 

610E Thermal Oxidizer #5    3.9 MMBTU/HR 

610F Thermal Oxidizer #6    3.9 MMBTU/HR 

610G Thermal Oxidizer #7    3.9 MMBTU/HR 

620A Steam Boiler #1 Hurst/2000 S-400-250-1 NA 2.7 MMBTU/HR 

620B Steam Boiler #2 Hurst/2001 S-400-250-2 UNK 2.7 MMBTU/HR 

620C Steam Boiler #3 Eclipse/1974 43777 80SMGL-

FSFM 

2.7 MMBTU/HR 

620D Steam Boiler #4 Holman 

Bros./1997 

7906 NA 3.3 MMBTU/HR 

620E Steam Boiler #5 Kewanee/ 1997 P7849 H35-200-G0 6.7 MMBTU/HR 

620F Steam Boiler #6    8.2 MMBTU/HR 

620G Steam Boiler #7    8.2 MMBTU/HR 

620H Steam Boiler #8    8.2 MMBTU/HR 

      

630B Hot Oil Heater #2 Fulton/1994 2322C FT-0600-C 7.7 MMBTU/HR 

630C Hot Oil Heater #3 Fulton/1998 2754C FT-0600-C 7.7 MMBTU/HR 

630D Hot Oil Heater #4    7.7 MMBTU/HR 
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EQUIP. 

NO. 

EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

630E Hot Oil Heater #5    7.7 MMBTU/HR 

630F Hot Oil Heater #6    7.7 MMBTU/HR 

630G Hot Oil Heater #7    7.7 MMBTU/HR 

630H Hot Oil Heater #8    7.7 MMBTU/HR 

640A Chiller Engine A Tecochill/ 1996 00383 150 TON 1.42 MMBTU/HR 

640B Chiller Engine B Tecochill/ 1996 00381 150 TON 1.42 MMBTU/HR 

650A AST #1 IPA Storage 

Tank 

   6,462 GALLONS 

650B AST # 2 MEK Storage 

Tank 

   6,462 GALLONS 

650C AST #3 Synasol Storage 

Tank 

   10,152 GALLONS 

650D AST # 4 R169 Resin 

Tank 

   10,152 GALLONS 

650E AST #5 Clark Resin Tank      10,152 GALLONS 

650F AST #6 Acetone Storage 

Tank 

   10,152 GALLONS 

650G AST #7 IPA Storage 

Tank 

   6,462 GALLONS 

650H AST #8 MEK Storage 

Tank 

   6,462 GALLONS 

650I AST #9 Synasol Storage 

Tank 

   10,152 GALLONS 

650J AST #10 R169 Storage 

Tank 

   10,152 GALLONS 

650K AST #11 Clark Resin 

Storage Tank 

   10,152 GALLONS 

650L AST #12 Acetone 

Storage Tank 

   10,152 GALLONS 

660B Hot Water Boiler #2 Teledyne 

Laars/2000 

NA HH3600EN09

K 

3.6 MMBUT/HR 

???? Guspro Oven #1    Lab 

670F Guspro Oven #2    Lab 
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EQUIPMENT NAME MANUFACTURER/
DATE 

SERIAL NO. MODEL NO. SIZE/CAPACITY 

NONE Direct Contact Water 

Heater 

 090935175  DC-1-50  

680A UST #1 IPA Storage 

Tank 

   10,000 GALLONS 

680B UST #2 R169 Resin 

Storage Tank 

   10,000 GALLONS 

680C UST #3 Clark Resin 

Storage Tank 

   10,000 GALLONS 

680D UST #7 Acetone Storage 

Tank 

   12,000 GALLONS 

680E UST #10 Synasol Storage 

Tank 

   6,000 GALLONS 

680F UST #11 Acetone 

Storage Tank 

   6,000 GALLONS 

1000 Partwasher - Cold 

Degreaser/Cleaner 

   25 GALLONS 

1001 Partwasher - Cold 

Degreaser/Cleaner 

   40 GALLONS 

1002 Partwasher - Cold 

Degreaser/Cleaner 

   15 GALLONS 

1004 Partwasher - Cold 

Degreaser/Cleaner 

   40 GALLONS 

1005 Partwasher - Cold 

Degreaser/Cleaner 

   25 GALLONS 

1006 Partwasher - Cold 

Degreaser/Cleaner 

   40 GALLONS 

1007 Partwasher - Cold 

Degreaser/Cleaner 

   40 GALLONS 

1008 Partwasher - Cold 

Degreaser/Cleaner 

   15 GALLONS 

1009 Partwasher - Cold 

Degreaser/Cleaner 

   15 GALLONS 

1010 Corrugated Pin Cleaning 

Hood 

   10 GALLONS 

1014 Partwasher - Cold 

Degreaser/Cleaner 

   50 GALLONS 
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EQUIPMENT NAME MANUFACTURER/
DATE 
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1016 Partwasher - Cold 

Degreaser/Cleaner 

   15 GALLONS 

1017 Partwasher - Cold 

Degreaser/Cleaner 

   25 GALLONS 

1020 Partwasher - Cold 

Degreaser/Cleaner 

   40 GALLONS 

1028 Partwasher - Cold 

Degreaser/Cleaner 

   25 GALLONS 

1029 Partwasher - Cold 

Degreaser/Cleaner 

   55 GALLONS 

1030 Partwasher - Cold 

Degreaser/Cleaner 

   15 GALLONS 

NONE Temporary Storage Tank 

for Resin Adhesives 

(#335 Printline) 

   3,000 GALLONS 

NONE Comfort Heating and 

Cooling Units 

multiple multiple  multiple 13.20 MMBTU/HR 

 

 

13. Emission Inventory Table 

 

The technical support document for this permit revision, as well as TSDs for previous revisions include 

tables with proposed emissions from this facility; 
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Appendix A: Semi-annual Report 

      

Permit V20661.000 
 

Abstract 
 

This constitutes a semi-annual report of all required monitoring, documenting emissions during the subject reporting 

period. 

 

Reporting Period -  January-June          Or   July-December            Year             

 

Facility -   Hexcel Corporation 

1214 W. Gila Bend Hwy 84, Casa Grande, Arizona 

 

Parametric emissions report 

 

Natural gas burned during reporting period .....................................................................                       therms 

 

Emissions report 

 

Volatile organic compounds emitted during reporting period .............................................                       Tons 

 

HAP emission report  ........................................................................... Total HAPs _________________ tons 

 

 ............................................................................. Single HAP (highest single HAP) ________________ tons 

 

NOx emission report  ............................................................................ Total NOx _________________ tons 

 

Operations report 
 

Has Permittee: 

 

Maintained records and submitted reports required under §6.C.1 (NESHAP Subpart GG requirements)?   

 .......................................................................................................................................................... YES / NO 

 

Implemented the management practices as required under §6.C.2 (NESHAP Subpart WWWWWW 

requirements)?  ................................................................................................................................. YES / NO 

 

On a separate sheet, describe and explain any monitoring activity or recordkeeping that occurred with 

respect to the Asbestos NESHAP or Stratospheric Ozone requirements respectively defined in §§6.I.1 and 

6.I.2 of the permit during the reporting period. 

Is such a supplemental disclosure attached? ...................................................................... YES / NO 

 

Maintained records required under §7.A.2 (generic recordkeeping)? .............................................. YES / NO 

 

Maintained records required under §7.B.1 (HAPs emissions budget)? ............................................ YES / NO 

 

Maintained records required under §7.B.2 (NOx emissions budget)?.............................................. YES / NO 

 

Reported all changes in VOC-containing materials in accordance with §7.B.3? ............................. YES / NO 
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During the reporting period, did Permittee comply with any applicable testing requirements that came due 

under §7? .......................................................................................................................................... YES / NO 

 

At calendar year-end, conducted the assessment required under §7.C.1.b (Screen for unit-specific emissions 

above 2% threshold)? ....................................................................................................................... YES / NO 

 

Maintained monthly records required under §7.C.2 (VOC mass balance 

  accounting)? .................................................................................................................................... YES / NO 

 

 Conducted the annual review required by §7.C.2.c (Supporting documentation)?  ......................... YES / NO 

 

Maintained records of inspections and monitoring required under §7.C.3 (RTO inspections and negative 

pressure monitoring)? ....................................................................................................................... YES / NO 

 

Maintained records required under §7.D.3 (RTO operations)?  ....................................................... YES / NO 

 

Maintained records required under §7.E.1(Fuel consumption)?  ..................................................... YES / NO 

 

Maintained records required under §7.E.2 (Baghouse and spray booth inspections)? ..................... YES / NO 

 

Maintained monthly records required under §7.E.3 (periodic opacity screening) ............................ YES / NO 

 

Maintained the records required under §7.E.5 (NSPS Subpart Kb monitoring requirements) 

              ........................................................................................................................................................... YES / NO 

 

Documented compliance as required under §7.E.6 (NESHAP Subpart WWWWWW requirements) YES / NO 

 

Maintained records required under §7.E.7 (Solvent Cleaning VOCs)?  ........................................... YES / NO 

 

Submitted all reports required under §8.A?  (Upset reports) ............................................................ YES / NO 

 

On a separate sheet, describe and explain any previously un-reported deviations from the terms of this 

permit.  Is such a supplemental disclosure attached? ....................................................................... YES / NO 

 

Certification by Responsible Official 
 

I certify that, based on information and belief formed after reasonable inquiry, that the statements and information in 

this report are true, accurate and complete. 

 

Signed ______________________________________                                                                           

 

Printed Name _________________________________                                                                

 

Title ________________________________________                                                            

 

Date ___________________   Contact Phone Number ____________________                                      

 

 

Mail to - Pinal County Air Quality Control District 

PO Box 987 

Florence, AZ 85132 
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Appendix B: Insignificant Activities 

 

A. General information (Code §§ 1-3-140.74A, 3-1-050) 

 

1. An insignificant is one which accounts for less than 1 percent of a source's emissions of 

conventional air pollutants or generates less than 200 pounds per year of regulated air pollutants.  

Additionally, an activity specifically listed as such in the Code is insignificant. 

 

2. Permit application need not provide emissions data regarding insignificant activities and such 

activities need not be listed in the permit.  Insignificant activities need only be listed in the permit 

application. 

 

B. Non-exclusive list of insignificant activities. 

 

Activities which may generate emissions in insignificant amounts include but are not limited to the 

following: 

 

1. Short term maintenance activities including but not limited to: 

a. Abrasive blasting 

b. Painting 

c. Solvent use 

d. Steam cleaning 

e. Equipment removal and replacement 

f. Welding, brazing, and soldering operations 

2. Operation of lab equipment: 

a.  Guspro Oven #1 and #2 

3. Operation of cooling water, plant water, wastewater, and other water systems. 

4. Emissions from testing and sampling 

5. Research and development facilities 

6. Storage of chemicals and fuels 

7. Operation of emergency and standby equipment rated at less than 325 brake horsepower and used 

less than 72 hours per year. 

8. Cooling Lane (Equipment No. 441) 

9. Steec Press (Equipment No. 540D) 

10. Septum Insertion Machines #1-2 (Equipment No. 530A-B respectively) 

Septum Insertion Machines #3-10 (Equipment No. 530F-M respectively) 

Septum Insertion Machines #11-26 (Equipment No. 531A-P respectively) 

11. Mix tanks with a rated capacity of 5 cubic feet (37 gallons) or less   
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June 28, 2017  

Mr. Nando Meli  
Environmental Engineer 
Division of Air Quality 
Department of Environmental Quality 
1950 West North Temple 
Salt Lake City, Utah 84116-4820 
Phone:  801-536-4052 

Via Email: nmeli@utah.gov 
 
RE: Additional Response to Questions Regarding the PM2.5 BACT submitted for Hexcel West Valley City, UT 
Facility 

Dear Mr. Meli, 

Hexcel owns and operates a carbon fiber and fabric pre-impregnation (pre-preg) manufacturing plant (Hexcel West 
Valley City Plant) located at 6800 West 5400 South, West Valley City, Salt Lake County, Utah.  The Hexcel West Valley 
City Plant currently operates under Utah Division of Air Quality’s (UDAQ) Approval Order (AO) No. DAQE- 
AN113860029-17. In April 2017, Hexcel submitted a PM2.5 Best Available Control Technology (BACT) assessment to 
Utah Department of Environmental Quality (UDEQ) for the Hexcel West Valley City Plant at the request of UDEQ.   

On June 15, 2017 Hexcel received a visit from Nando Meli of UDAQ.  During this visit, Bryan Wheeler was provided 
some questions related to the PM2.5 BACT analysis.  This letter provides a response to the questions provided by 
UDAQ.  UDAQ questions are provided in italics.  Hexcel responses follow. 

When calculating the costs for equipment replacement or upgrades, the PTE emissions and not the actual emissions are required for 
the 2017 BACT analysis. 

PTE emissions were used for all calculations. 

Fiber Line 2 

In the 2017 BACT analysis, it listed the PM2.5 PTE for Fiber Line 2 as 0.00 TPY PM2.5 but the 2016 RACT report lists line 2 as 
having a PTE of 1.14 TPY PM2.5.  Could you provide an explanation on how Fiber Line 2 now has a PTE of 0.00 TPY of PM2.5? 

In the 2017 BACT analysis, it listed the NOX PTE for Fiber Line 2 as 0.09 TPY PM2.5 but the 2016 RACT report lists the line 2 as 
having a PTE of 0.20 TPY NOX.  Could you provide an explanation on how Fiber Line 2 now has a PTE of 0.09 TPY of NOX? 

 
Aspen Outlook, LLC 
3110 Heidelberg Drive; Boulder CO 80305 
(720)839-5461/miriamhacker@aspenoutlook.com 
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In July, 2011, Hexcel anticipated the replacement of the Fiber Line 2 Incinerator and provided the following 
information: Fiber Line 2 will be revised to include only a low NOX burner incinerator and the HMF.  Carbon Fiber will 
be the precursor, not PAN, therefore, there will be no HCN emissions, and only minimal VOC. 

Data provided in 2011 by Hexcel and the incinerator manufacturer was used to estimate emissions from the Fiber Line 2 
incinerator in the RACT assessment.  Since the RACT was completed, the Fiber Line 2 incinerator has been approved 
and installed.   

In the updates to the emission spreadsheet for the Fiber Line 15/16 modification, PAN usage for Fiber Line 2 was 
estimated to be zero.  The original emission factors were maintained in this spreadsheet (with emissions based on PAN 
usage), and the emissions provided in the 2011 emission estimate, nor the updated approved emissions were not 
incorporated.  We have therefore revised the emission estimates for the Fiber Line 2 incinerator to be consistent with the 
approved incinerator. Emissions associated with the approved incinerator have been updated and included in the a 
revised BACT assessment. 

Fiber Line 3 

In the 2017 BACT analysis, it listed the PM2.5 PTE for Fiber Line 3 as 0.46 TPY PM2.5 but the 2016 RACT report lists line 2 as 
having a PTE of 5.00 TPY PM2.5.  Could you provide an explanation on how Fiber Line 3 now has a PTE of 0.46 TPY of PM2.5? 

In the 2017 BACT analysis, it listed the NOX PTE for Fiber Line 3 as 1.48 TPY PM2.5 but the 2016 RACT report lists line 3 as 
having a PTE of 14.94 TPY NOX.  Could you provide an explanation on how Fiber Line 3 now has a PTE of 1.48 TPY of NOX? 

In the emission and cost calculation spreadsheet, on Table B1a the footnote "a" states: 

"Emissions updated per 2014 FL15/16 NOI update and 2016 FL13 stack tests."  

Significant changes in estimations of PAN usage for FLs 2-12 have reduced emission rates significantly since the RACT 
analysis was completed. The difference in the estimation of emissions from Fiber Line 3 is due to significantly different 
estimations of PAN throughput for that fiber line. In the 2011/12 calculations for the RACT (based on the Fiber Line 
13/14 modification emission estimates) PAN throughput for Fiber Line 3 was estimated at 1,731,602 lbs PAN per year.  
In the calculations for the BACT (based on revised Fiber Line 15/16 modification emission estimates) PAN throughput 
for Fiber Line 3 was estimated at 182,216 lbs PAN/year.  There are also large differences in PAN throughput 
estimations for Fiber Lines 4 - 12. 

Upon further review of the estimated PAN usage represented in the BACT analysis, Hexcel has determined that the 
usage rates are not representative of potential to emit (PTE) conditions.  Hexcel has revised the BACT analysis 
calculations to represent PAN usage rates that are representative of PTE conditions.  A revision to the spreadsheet used 
to produce the emission estimates for the BACT assessment is provided.  Links to the calculation pages for the fiber line 
emissions, as well as other process emissions are also provided.  The revised calculations have resulted in revised 
estimates of cost per ton of emission reduced in the BACT analysis.  Therefore, Hexcel respectfully submits the attached 
revision to the PM2.5 BACT/BACM Analysis, incorporating the revised emission estimates. 
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If you have any questions regarding this response, please do not hesitate to contact me at (720) 839-5461 or 
miriam.hacker@aspenoutlook.com.    

Sincerely, 

 
Miriam Hacker, P.E. 
Aspen Outlook, LLC 
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BACKGROUND 
 
In 2008, the U.S. Environmental Protection Agency (EPA) revised the 8-hour standard for ozone 
to 0.075 parts per million1. EPA subsequently designated the Sacramento Metropolitan Area, 
which includes all of Sacramento and Yolo counties, and parts of El Dorado, Placer, Solano, 
and Sutter counties, as a severe nonattainment area2 for the new standard, with an attainment 
date of July 20, 20273. This classification requires the districts in the nonattainment area to 
submit several plan elements to EPA, including revisions to the State Implementation Plan (SIP) 
that meet the Reasonably Available Control Technology (RACT) requirements for VOC and 
NOx in accordance with Sections 182(b)(2) and 182(f) of the federal Clean Air Act. This 
requirement is known as the RACT SIP. The District submitted a RACT SIP in 2006 during 
implementation of the 1997 8-hour ozone standard4, and submitted an update in 2008 when the 
districts of the nonattainment area requested a voluntary change in classification from serious to 
severe. 
 
EPA defines RACT as “the lowest emission limitation that a particular source is capable of 
meeting by the application of control technology that is reasonably available considering 
technological and economic feasibility5.” Sections 182(b)(2) and 182(f) of the Clean Air Act 
require the District to implement RACT for: 

 Each category of VOC sources that is covered by a Control Technique Guideline (CTG) 
document issued by EPA; and 

 All major stationary sources of VOC and/or NOx (a potential to emit at least 25 tons per 
year of VOC and/or NOx for severe nonattainment areas6). 

 
2006 EPA Region IX Guidance 
 
To help states and districts prepare their 2006 RACT SIPs, EPA Region IX provided guidance in 
a letter from Andrew Steckel, dated March 9, 2006. The following elements are included in the 
recommended strategy: 

 Describe efforts to identify all source categories within the District requiring RACT, 
including CTG sources (i.e., covered by an EPA Control Technique Guideline document) 
and major non-CTG sources. 

 Submit negative declarations where there are no facilities (major or minor) within the 
District subject to a CTG. 

 For all categories needing RACT, list the state/local regulation that implements RACT. It 
may also be helpful to list the date EPA approved these regulations as fulfilling RACT. 

 Describe the basis for concluding that the regulations fulfill RACT. Documents useful in 
establishing RACT include CTGs, Alternative Control Technique (ACT) guidance, 
Maximum Achievable Control Technology (MACT) standards, New Source Performance 
Standards (NSPSs), California Suggested Control Measures (SCMs) and RACT/Best 
Available Retrofit Control Technology (BARCT) determinations, regulations adopted in 
other Districts, and guidance and rules developed by other state and local agencies. 

                                                 
1 73 FR 16436, March 27, 2008. 
2 77 FR 30088, May 21, 2012. 
3 80 FR 12264, March 6, 2015. 
4 70 FR 71612, November 29, 2005. 
5 44 FR 53762, September 17, 1979. 
6 Clean Air Act Section 182(d). 
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EPA’s Implementation Rule for the 2008 Ozone Standard 
 
In 2013, EPA published a proposed implementation rule for the 2008 8-hour ozone standard7. 
The proposed rule provides guidance to states and districts for preparing their required SIP 
submittals, including RACT SIPs. The rule was finalized in 20158 with no changes to the 
proposed RACT SIP requirements or guidance. RACT must be implemented by January 1, 
2017. 
 
The proposed implementation rule notes that current EPA guidance and any other available 
information should be used in making RACT determinations, such as: 

 CTGs and ACTs; 
 BACT/LAER Clearinghouse; 
 SIPs for other nonattainment areas, in particular those areas with higher classifications; 
 The ‘‘Menu of Control Measures’’ for NOx and VOC9; 
 Standards of performance for existing stationary sources developed under CAA section 

111(d)10; and 
 New Source Review (NSR) and Prevention of Significant Deterioration (PSD) settlement 

agreements. 
 
EPA also stated that in some cases, Maximum Achievable Control Technology (MACT) 
standards and National Emission Standards for Hazardous Air Pollutants (NESHAP)11 may be 
used to demonstrate RACT. 
 

For VOC sources subject to MACT standards, our policy is to allow states to streamline 
their RACT analysis by including a discussion of the MACT controls and considerations 
relevant to VOC RACT. Historically, in many cases, states have been able to rely on 
MACT standards for purposes of showing that a source has met VOC RACT. States 
need to take care to ensure that any MACT controls relied on for RACT adequately 
address all VOCs and not just those that are also HAPs. For example, if a manufacturer 
complies with MACT by reformulating products to remove HAPs but the production 
process still releases non-HAP VOCs, the state would need to justify why the MACT 
meets the RACT requirement for that source or would need to develop an appropriate 
RACT rule to address non-HAP VOCs.12 

 
In the final rule, EPA finalized an approach that allows states to conclude that previous RACT 
determinations may still constitute RACT if the incremental emission reductions that would 
result from additional controls would be small. 

                                                 
7 “Implementation of the 2008 National Ambient Air Quality Standards for Ozone: State Implementation 

Plan Requirements,” Proposed Rule, 78 FR 34178, June 6, 2013. 
8 “Implementation of the 2008 National Ambient Air Quality Standards for Ozone: State Implementation 

Plan Requirements,” Final Rule, 80 FR 12264, March 6, 2015. 
9 “Menu of Control Measures,” EPA, updated April 12, 2012. 
10 Of the standards promulgated under section 111(d), only 40 CFR Part 60, Subpart Cc – Emission 

Guidelines and Compliance Times for Municipal Solid Waste Landfills is relevant to sources in 
Sacramento County.  

11 National Emission Standards for Hazardous Air Pollutants, 40 CFR Part 63. 
12 78 FR 34193, June 6, 2013. 
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The EPA is finalizing the approach allowing in some cases for states to conclude that 
sources already addressed by RACT determinations for the 1-hour and/or 1997 ozone 
NAAQS do not need to implement additional controls to meet the 2008 ozone NAAQS 
RACT requirement. We believe that, in some cases, a new RACT determination under 
the 2008 standard would result in the same or similar control technology as the initial 
RACT determination under the 1-hour or 1997 standard because the fundamental 
control techniques, as described in the CTGs and ACTs, are still applicable. In cases 
where controls were applied due to the 1-hour or 1997 NAAQS ozone RACT 
requirement, we expect that any incremental emissions reductions from application of a 
second round of RACT controls may be small and, therefore, the cost for advancing that 
small additional increment of reduction may not be reasonable. In contrast, a RACT 
analysis for uncontrolled sources would be much more likely to find that new RACT-level 
controls are economically and technically feasible.13 

 
EPA further discussed the application of this approach in the final rule. 
 

In portions of 2008 nonattainment areas where control technologies for major sources or 
source categories were previously reviewed and controls applied to meet the RACT 
requirement under the 1-hour or the 1997 ozone NAAQS, states should review and, if 
appropriate, accept the initial RACT analysis as meeting the RACT requirements for the 
2008 ozone NAAQS. Absent data or public comments indicating that the previous RACT 
determination is no longer appropriate, the state need not adopt additional SIP controls 
to meet the new RACT requirement for these sources. In such cases, the state’s SIP 
revision submitted after notice and comment should contain a certification, with 
appropriate supporting information (including consideration of new data), indicating that 
these sources are already subject to SIP-approved requirements that still meet the 
RACT obligation.14 

 
To demonstrate RACT for CTG source categories and all major stationary sources of VOC 
and/or NOx, the proposed and final implementation rules specify that RACT SIPs must include: 

 Adopted RACT regulations; 
 Certifications, where appropriate, that existing provisions are RACT; 
 Negative declarations where there are no sources in the nonattainment area covered by 

a specific CTG source category;  
 Notice and opportunity for public comment, even when certifying that the existing 

provisions remain RACT or when a negative declaration is being submitted; and 
 Appropriate supporting information. 

 
This RACT demonstration document has been prepared in accordance with the guidance 
discussed above. It will be submitted to EPA as a SIP revision to meet the requirements of 
Sections 182(b)(2) and 182(f) of the federal Clean Air Act. 
 
 
  

                                                 
13 80 FR 12279, March 6, 2015. 
14 80 FR 12280, March 6, 2015. 
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RACT ANALYSIS 
 
The specific information sources Staff used for RACT determinations included: 

 CTGs and ACTs15; 
 New Source Performance Standards (NSPSs); 
 National Emission Standards for Hazardous Air Pollutants (NESHAPs); 
 The Menu of Control Measures; 
 NSR and PSD settlement agreements from EPA’s database of Civil Cases and 

Settlements16; 
 CARB’s Determinations of Reasonably Available Control Technology and Best Available 

Retrofit Control Technology; 
 EPA’s RACT/BACT/LAER Clearinghouse17; 
 CARB’s BACT Clearinghouse18; 
 The District’s BACT Clearinghouse; and 
 Rules from other nonattainment areas that were classified as serious nonattainment or 

higher for the 1997 and/or 2008 8-hour ozone standard, including: 
- Placer County Air Pollution Control District (Severe-15 for 1997 and 2008); 
- Yolo-Solano Air Quality Management District (Severe-15 for 1997 and 2008); 
- Ventura County Air Pollution Control District (Serious for 1997 and 2008); 
- San Joaquin Valley Unified Air Pollution Control District (Extreme for 1997 and 

2008); 
- South Coast Air Quality Management District (Extreme for 1997 and 2008); 
- Dallas-Fort Worth, Texas19 (Serious for 1997); 
- Houston-Galveston-Brazoria, Texas (Severe-15 for 1997); and 
- Baltimore, Maryland20 (Serious for 1997). 

 
The process Staff used to demonstrate compliance with federal RACT requirements consists of 
the following steps: 
 

 For each CTG, identify whether the District has sources to which the CTG applies. 
 If the District has no sources to which a CTG applies, submit a negative declaration, 

including CTGs where the District has previously submitted negative declarations. 
 If the District has a source(s) to which a CTG applies, identify the applicable District rule 

and perform a detailed comparison of the rule requirements with the CTG and other 
available RACT guidance. Appendix C contains the analyses for CTG source categories. 

 For non-CTG categories that are applicable to one or more major sources within the 
District, perform a detailed comparison of the rule requirements applicable to those 

                                                 
15 http://www.epa.gov/ozone-pollution/control-techniques-guidelines-and-alternative-control-techniques-

documents-reducing 
16 http://cfpub.epa.gov/enforcement/cases/ 
17 http://cfpub.epa.gov/RBLC/index.cfm?action=Home.Home 
18 http://www.arb.ca.gov/bact/bactnew/rptpara.htm 
19 The Texas air quality regulations are contained in Title 30, Part 1 of the Texas Administrative Code. 

http://texreg.sos.state.tx.us/public/readtac$ext.ViewTAC?tac_view=3&ti=30&pt=1 
20 The Maryland air quality regulations are contained in Title 26, Subtitle 11 of the Code of Maryland 

Regulations. http://www.dsd.state.md.us/comar/subtitle_chapters/26_Chapters.aspx 
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source categories with relevant RACT guidance. Appendix D contains the analyses for 
non-CTG categories where the District has applicable rules. 

 For major sources, determine the types of emission units at the facility and determine 
which District rules apply to these sources. The RACT requirement is satisfied for a 
major source when all units that emit VOC or NOx are subject to rules that have been 
determined to satisfy RACT (as demonstrated in Appendices C and D). Appendix E 
contains the analyses for major sources. 

 
Table 1 contains the list of all CTG categories, together with the applicable District rule (unless 
there are no sources), the most recent amendment date, and the status of the rule in the SIP. 
For CTGs where the District has applicable sources, District rules were analyzed to determine if 
the District’s requirements meet RACT. These analyses are included in Appendix C. 
 

Table 1 – CTG Source Categories 
 

 
CTG Doc. No./ 

Date 

 
CTG Category 

SMAQMD 
Rule No. 

(Most Recent Amendment) 

 
SIP Status 

EPA-450/R-75-102 
Nov. 1975 

Gasoline Service Stations – 
Phase I Vapor Recovery 

448 (2/26/09) Adopted 2/26/09; 
Approved 1/7/13. 

EPA-450/2-77-008 
May 1977 

Surface Coating Operations 
- Coils, Paper, Fabrics, 

Automobiles, and Light-
Duty Truck Coating 
Operations 

No Sources  

- Metal Can Coating 452 (9/25/08) Adopted 9/25/08; 
Approved 4/9/10. 

EPA-450/2-77-022 
Nov. 1977 

Solvent Metal Cleaning 454 (9/25/08) Adopted 9/25/08; 
Approved 4/9/10. 

EPA-450/2-77-025 
Oct. 1977 

Refineries –Vacuum 
Producing Systems, 
Wastewater Separators, and 
Process Unit Turnarounds 

No Sources  

EPA-450/2-77-026 
Oct. 1977 

Gasoline Loading Terminals 447 (4/2/98) Adopted 4/2/98; 
Approved 11/26/99. 

EPA-450/2-77-032 
Dec. 1977 

Metal Furniture Coating 451 (10/28/10) Adopted 10/28/10; 
Approved 11/21/11. 

EPA-450/2-77-033 
Dec. 1977 

Magnet Wire Coating No Sources  

EPA-450/2-77-034 
Dec. 1977 

Large Appliance Coating No Sources  

EPA-450/2-77-035 
Dec. 1977 

Gasoline Bulk Plants 447 (4/2/98) Adopted 4/2/98; 
Approved 11/26/99. 

EPA-450/2-77-036 
Dec. 1977 

Petroleum Liquid Storage – 
Fixed-Roof Tanks 

446 (11/16/93) Adopted 11/16/93; 
Approved 9/16/94. 

EPA-450/2-77-037 
Dec. 1977 

Cutback Asphalt 453 (8/31/82) Adopted 8/31/82; 
Approved 1/24/85. 

EPA-450/2-78-015 
June 1978 

Miscellaneous Metal Parts 
and Products Coating 

451 (10/28/10) Adopted 10/28/10; 
Approved 11/21/11. 
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CTG Doc. No./ 

Date 

 
CTG Category 

SMAQMD 
Rule No. 

(Most Recent Amendment) 

 
SIP Status 

EPA-450/2-78-029 
Dec. 1978 

Pharmaceutical Products 
Manufacturing 

464 (4/28/16) Adopted 9/25/08; 
Approved 10/3/11. 
Adopted 4/28/16; 
Submitted to EPA 
8/30/16. 

EPA-450/2-78-030 
Dec. 1978 

Pneumatic Tire 
Manufacturing 

No Sources  

EPA-450/2-78-032 
June 1978 

Flat Wood Panel Coating No Sources  

EPA-450/2-78-033 
Dec. 1978 

Graphic Arts 
- Flexographic Printing 450 (10/23/08) Adopted 10/23/08; 

Approved 4/9/10. 
- Rotogravure Printing No Sources  

EPA-450/2-78-036 
June 1978 

Refineries – VOC Leaks No Sources  

EPA-450/2-78-047 
Dec. 1978 

Petroleum Liquid Storage – 
External Floating Roof Tanks 

446 (11/16/93) Adopted 11/16/93; 
Approved 9/16/94. 

EPA-450/2-78-051 
Dec. 1978 

Gasoline Tank Trucks and 
Vapor Collection Systems – 
VOC Leaks 

447 (4/2/98) 
448 (2/26/09) 

Rule 447: 
Adopted 4/2/98; 
Approved 11/26/99. 
Rule 448: 
Adopted 2/26/09; 
Approved 1/7/13. 

EPA-450/3-82-009 
Sep. 1982 

Large Petroleum Dry 
Cleaners 

No Sources21  

EPA-450/3-83-006 
Mar. 1984 

Synthetic Organic Chemical 
Manufacturing – VOC Leaks 

443 (9/5/96) Adopted 9/5/96; 
Approved 11/9/98. 

EPA-450/3-83-007 
Dec. 1983 

Natural Gas/Gasoline 
Processing – VOC Leaks 

No Sources  

EPA-450/3-83-008 
Nov. 1983 

High Density Polyethylene, 
Polypropylene, and 
Polystyrene Resin 
Manufacturing 

No Sources  

EPA-450/3-84-015 
Dec. 1984 

Synthetic Organic Chemical 
Manufacturing – Air Oxidation 
Processes 

No Sources  

EPA-450/4-91-031 
Aug. 1993 

Synthetic Organic Chemical 
Manufacturing – Reactor and 
Distillation Operations 

464 (4/28/16) Adopted 9/25/08; 
Approved 10/3/11. 
Adopted 4/28/16; 
Submitted to EPA 
8/30/16. 

EPA-453/R-96-007 
Apr. 1996 

Wood Furniture Coating 463 (9/25/08) Adopted 9/25/08; 
Approved 4/9/10. 

EPA-453/R-97-004 
Dec. 1997 

Aerospace Manufacturing No Sources22  

                                                 
21 This CTG applies to dry cleaning facilities that use 123,000 liters or more of petroleum solvent per year. 

Although there are petroleum solvent dry cleaners operating in Sacramento County, the largest facility 
is limited by permit to use no more than 4,164 liters per year of petroleum solvent. 
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CTG Doc. No./ 

Date 

 
CTG Category 

SMAQMD 
Rule No. 

(Most Recent Amendment) 

 
SIP Status 

EPA-453/R-06-001 
Sep. 2006 

Industrial Cleaning Solvents 466 (10/28/10) Adopted 10/28/10; 
Approved 9/29/11. 

EPA-453/R-06-002 
Sep. 2006 

Graphic Arts – Offset 
Lithographic and Letterpress 
Printing 

450 (10/23/08) Adopted 10/23/08; 
Approved 4/9/10. 

EPA-453/R-06-003 
Sep. 2006 

Graphic Arts – Flexible 
Package Printing 

450 (10/23/08) Adopted 10/23/08; 
Approved 4/9/10. 

EPA-453/R-06-004 
Sep. 2006 

Flat Wood Panel Coating No Sources  

EPA-453/R-07-003 
Sep. 2007 

Paper, Film, and Foil 
Coatings 

No Sources  

EPA-453/R-07-004 
Sep. 2007 

Large Appliance Coating No Sources  

EPA-453/R-07-005 
Sep. 2007 

Metal Furniture Coating 451 (10/28/10) Adopted 10/28/10; 
Approved 11/21/11. 

EPA-453/R-08-003 
Sep. 2008 

Miscellaneous Metal and Plastic Parts Coating 
- Metal Parts 451 (10/28/10) 

459 (8/25/11) 
Rule 451: 
Adopted 10/28/10; 
Approved 11/21/11. 
Rule 459: 
Adopted 8/25/11; 
Approved 8/9/12. 

- Plastic Parts New Rule Required  
EPA-453/R-08-004 
Sep. 2008 

Fiberglass Boat 
Manufacturing 

No Sources23  

EPA-453/R-08-005 
Sep. 2008 

Miscellaneous Industrial 
Adhesives 

No Sources24  

EPA-453/R-08-006 
Sep. 2008 

Automobile and Light-Duty 
Truck Assembly Coating 

No Sources  

61 FR 44050 
Aug. 1996 

Ship Coating No Sources  

                                                                                                                                                          
22 This CTG applies to facilities that perform manufacture or rework of commercial, civil, or military 

aerospace vehicles or components. In severe ozone nonattainment areas, the CTG applies to sources 
with a potential to emit of 25 tons per year or more of VOC from such operations. Although there are 
sources in the District that perform these operations, all have potentials to emit of less than 25 tons per 
year of VOC from aerospace manufacture and rework operations. 

23 This CTG applies to facilities that manufacture fiberglass boat decks or hulls where the total actual VOC 
emissions from all such processes at the facility, including related cleaning activities, are equal to or 
exceed 15 pounds per day or an equivalent level such as 2.7 tons per 12-month rolling period, before 
consideration of controls. The District adopted a negative declaration for this category in 2012 after 
Staff determined that the only two potential sources identified had emissions much less than the 
threshold of 2.7 tons per 12-month rolling period. Both of these facilities have since gone out of 
business, and Staff’s recent information search confirms that there are no new facilities. 

24 This CTG applies to miscellaneous industrial adhesives and adhesive primer application processes 
where the total actual VOC emissions from all such processes at the facility, including related cleaning 
activities, are equal to or exceed 15 pounds per day or an equivalent level such as 3 tons per 12-month 
rolling period, before consideration of controls. Although there are sources in the District that perform 
these operations, all have actual VOC emissions, before consideration of controls, less than 3 tons per 
12-month rolling period from such operations. 
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For CTGs in Table 1 where “No Sources” is shown in lieu of a rule number, Staff reviewed the 
District’s permit files, the emission inventory for the federal Clean Air Plan, business listings, 
and telephone yellow pages to verify that there are no existing stationary sources or emitting 
facilities for these CTG categories and Staff is not aware of any that are being proposed.  If any 
sources in these CTG categories are constructed in the future, they will be subject to more 
stringent New Source Review Requirements, including Best Available Control Technology.  
Negative declarations for these CTG categories are included in Appendix A. 
 
The District is in a severe nonattainment area for the 2008 8-hour ozone standard. Therefore, 
major sources of VOC and/or NOx are defined as those with the potential to emit at least 25 
tons per year of the individual pollutants. Table 2 lists the 13 major stationary sources in the 
District that are subject to RACT requirements for VOC and/or NOx. The table shows the 
pollutant(s) for which the sources are major sources. Each of these sources was analyzed to 
determine if it meets RACT requirements. These analyses are included in Appendix E. 
 

Table 2 – Major Sources of VOC and NOx in SMAQMD 
 

Major Source Major Pollutant(s) 
Aerojet – Sacramento Operations VOC, NOx 
Central Valley Financing Authority – Carson 
Cogeneration Project 

NOx 

Chevron Sacramento Terminal VOC 
Kiefer Landfill, Department of Waste Management and 
Recycling, County of Sacramento 

VOC, NOx 

Mitsubishi Rayon Carbon Fiber and Composites, Inc. NOx 
The Procter and Gamble Manufacturing Company VOC 
RagingWire Enterprise Solutions, Inc. NOx 
Sacramento Cogeneration Authority NOx 
Sacramento Municipal Utility District Financing Authority 
– Cosumnes Power Plant 

VOC, NOx 

Sacramento Power Authority NOx 
SFPP, L.P. Bradshaw Terminal VOC 
Silgan Can Company VOC 
University of California, Davis Medical Center VOC, NOx 

 
Staff reviewed the permitting records of the major sources shown in Table 2 to determine the 
types of emission units present at each source. Many of the major sources contain emission 
units that do not fall into one of the CTG categories; therefore, it was necessary to perform 
RACT determinations for additional source categories. Table 3 lists the “non-CTG” categories 
that apply to major sources. In the 8 categories for which the District has applicable rules, the 
requirements were analyzed to determine if they meet RACT. These analyses are included in 
Appendix D. 
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Table 3 – Additional (Non-CTG) Source Categories Applicable to Major Sources 
 

 
Non-CTG Source Category 

SMAQMD 
Rule No. 

(Most Recent Amendment) 

 
SIP Status 

Aerospace Assembly and 
Component Coating Operations 
(Potential to Emit is <25 tons per 
year of VOC) 

456 (10/23/08) Adopted 10/23/08; 
Approved 7/14/10 (75 FR 40726) 

Boilers, Process Heaters, and 
Steam Generators 

411 (8/23/07) Adopted 8/23/07; 
Approved 5/6/09 (74 FR 20880) 

Gas Turbines 413 (3/24/05) Adopted 3/24/05; 
Approved 1/10/08 (73 FR 1819) 

Gasoline Service Stations – 
Phase II Vapor Recovery 

449 (2/26/09) Adopted 2/26/09; 
Approved 1/7/13 (78 FR 898) 

Internal Combustion Engines 412 (6/1/95) Adopted 6/1/95; 
Approved 4/30/96 (61 FR 18959) 

Organic Chemical Manufacturing 
– Tanks (≤ 40,000 Gallons) 

464 (4/28/16) Adopted 9/25/08; 
Approved 10/3/11 (76 FR 61057). 
Adopted 4/28/16; 
Submitted to EPA 8/30/16. 

Organic Chemical Manufacturing 
– Wastewater 

464 (4/28/16) Adopted 9/25/08; 
Approved 10/3/11 (76 FR 61057). 
Adopted 4/28/16; 
Submitted to EPA 8/30/16. 

 
CONCLUSIONS 
 
CTG Categories 
 
For 20 CTG categories (or in some cases, specific subcategories of the CTGs), the District has 
no sources to which the CTGs apply, either because there are no sources of that type or there 
are no sources with emissions exceeding the CTG applicability thresholds. Negative 
declarations for these CTGs or subsets of these CTGs, as appropriate, are included in Appendix 
A. For the remaining CTGs, the District has SIP-approved rules that meet RACT requirements, 
except as discussed below. Certifications for CTG categories in which RACT is met are included 
in Appendix B. 
 

 Miscellaneous Plastic Parts Coatings: A RACT deficiency was identified for surface 
coating of miscellaneous plastic parts, automotive/transportation plastic parts, business 
machine plastic parts, and pleasure craft (subcategory of the 2008 CTG for 
Miscellaneous Metal and Plastic Parts Coatings, EPA-453/R-08-003). There is no 
District rule that applies to the surface coating of these materials. The CTG applies to 
facilities that emit at least 2.7 tons per year of VOC from plastic parts coating operations. 
The District has identified one source to which the CTG applies. Therefore, the District is 
committing to adopt a rule that implements standards that meet RACT for coatings 
applied to these materials. The subject facility has permitted emission limits that meet 
RACT standards and will not be affected by the adoption of this rule. 
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Non-CTG Categories 
 
The District meets RACT requirements for all 7 non-CTG source categories shown in Table 3. 
 
Major Stationary Sources 
 
Of the 13 major sources of VOC and/or NOx in Sacramento County, RACT requirements have 
been met for all emission units at 12 of these sources, which are listed below:  
 

 Aerojet 
 Carson Cogeneration Project 
 Chevron Sacramento Terminal 
 Kiefer Landfill 
 Procter and Gamble 
 RagingWire 
 Sacramento Cogeneration Authority 
 Sacramento Power Authority 
 Santa Fe Pacific Pipeline 
 Silgan Can Company 
 SMUD Cosumnes Power Plant 
 UC Davis Medical Center 

 
A RACT deficiency was identified for Mitsubishi Rayon, a major source of NOx, because the 
District does not have a rule that limits NOx emissions from the gas-fired ovens at this facility. 
RACT will be met for Mitsubishi Rayon when the District adopts, and EPA approves, a rule to 
limit NOx emissions from these emission units. Because the ovens have permitted emission 
limits that meet RACT standards, the facility will not be affected by the adoption of this rule.  
 
DISTRICT COMMITMENTS TO REMEDY RACT DEFICIENCIES 
 
The District makes the following commitments to remedy the RACT deficiencies identified in this 
RACT SIP: 
 

 The District will adopt a rule with that meets RACT standards for coatings applied to 
miscellaneous plastic parts, automotive/transportation plastic parts, business machine 
plastic parts, and pleasure craft. 

 
 The District will adopt a rule that meets RACT standards for NOx emissions from gas-

fired ovens at major sources of NOx. 
 
APPENDICES 
 
Appendix A: Negative Declarations 
Appendix B: RACT Certifications for CTGs 
Appendix C: RACT Analysis of CTG Source Categories 
Appendix D: RACT Analysis of Non-CTG Source Categories Applicable to Major Sources 
Appendix E: RACT Analysis of Major Sources 
 



2017 RACT SIP 
January 23, 2017 
Page A-1 
 

 
 

Appendix A 
 

Negative Declarations 
 

The District has reviewed its permit files, the emission inventory for its federal Clean Air Plan, 
business listings, and telephone yellow pages and has determined that there are no stationary 
sources or emitting facilities for the following CTG categories. The District also does not 
anticipate that any known businesses will propose constructing these sources in the future. 
 
 

 
GUIDANCE DOCUMENT TITLE 

DOCUMENT 
TYPE 

DOCUMENT 
NUMBER 

Control of Volatile Organic Emissions from Existing 
Stationary Sources, Volume II: Surface Coating of Cans, 
Coils, Paper, Fabrics, Automobiles, and Light-Duty Trucks 
(Negative declaration includes only coils, paper, fabrics, 
automobiles, and light-duty truck coating operations) 

CTG EPA-450/2-77-008 

Control of Refinery Vacuum Producing Systems, 
Wastewater Separators and Process Unit Turnarounds 

CTG EPA-450/2-77-025 

Control of Volatile Organic Emissions from Existing 
Stationary Sources, Volume IV: Surface Coating for 
Insulation of Magnet Wire 

CTG EPA-450/2-77-033 

Control of Volatile Organic Emissions from Existing 
Stationary Sources, Volume V: Surface Coating of Large 
Appliances 

CTG EPA-450/2-77-034 

Control of Volatile Organic Emissions from Manufacture 
of Pneumatic Rubber Tires 

CTG EPA-450/2-78-030 

Control of Volatile Organic Emissions from Existing 
Stationary Sources, Volume VII: Factory Surface Coating 
of Flat Wood Paneling 

CTG EPA-450/2-78-032 

Control of Volatile Organic Emissions from Existing 
Stationary Sources, Volume VIII: Graphic Arts – 
Rotogravure and Flexography (Negative declaration 
includes only rotogravure) 

CTG EPA-450/2-78-033 

Control of Volatile Organic Compound Leaks from 
Petroleum Refinery Equipment 

CTG EPA-450/2-78-036 

Control of Volatile Organic Compound Emissions from 
Large Petroleum Dry Cleaners 

CTG EPA-450/3-82-009 

Control of Volatile Organic Compound Equipment Leaks 
from Natural Gas/Gasoline Processing Plants 

CTG EPA-450/2-83-007 

Control of Volatile Organic Compound Emissions from 
Manufacture of High-Density Polyethylene, 
Polypropylene, and Polystyrene Resins 

CTG EPA-450/3-83-008 

Control of Volatile Organic Compound Emissions from Air 
Oxidation Processes in the Synthetic Organic Chemical 
Manufacturing Industry 

CTG EPA-450/3-84-015 
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GUIDANCE DOCUMENT TITLE 

DOCUMENT 
TYPE 

DOCUMENT 
NUMBER 

Control of Volatile Organic Compound Emissions from 
Coating Operations at Aerospace Manufacturing and 
Rework Operations 

CTG EPA-453/R-97-004 

Control Techniques Guidelines for Flat Wood Paneling 
Coatings 

CTG EPA-453/R-06-004 

Control Techniques Guidelines for Paper, Film, and Foil 
Coatings 

CTG EPA-453/R-07-003 

Control Techniques Guidelines for Large Appliance 
Coatings 

CTG EPA-453/R-07-004 

Control Techniques Guidelines for Fiberglass Boat 
Manufacturing Materials 

CTG EPA-453/R-08-004 

Control Techniques Guidelines for Miscellaneous 
Industrial Adhesives 

CTG EPA-453/R-08-005 

Control Techniques Guidelines for Automobile and Light-
Duty Truck Assembly Coatings 

CTG EPA-453/R-08-006 

Control Techniques Guidelines for Shipbuilding and Ship 
Repair Operations (Surface Coating) 

CTG 61 FR 44050 
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Appendix B 
 

RACT Certifications for CTGs 
 

The District has determined that the following CTGs apply to stationary sources in Sacramento County. The District has further 
determined that the RACT requirements for these CTG sources have been met by rules which are incorporated into the SIP. 
 
 

 
 
 

GUIDANCE DOCUMENT TITLE 

 
 

DOCUMENT 
TYPE 

 
 

DOCUMENT 
NUMBER 

RACT RULE 
(ADOPTION OR 
AMENDMENT 

DATE) 

 
SIP 

APPROVAL 
REFERENCE 

Design Criteria for Stage I Vapor Control Systems – 
Gasoline Service Stations 

CTG EPA-450/R-75-102 448 (2/26/09) 78 FR 898 

Control of Volatile Organic Emissions from Existing 
Stationary Sources, Volume II: Surface Coating of Cans, 
Coils, Paper, Fabrics, Automobiles, and Light-Duty Trucks 
(RACT required only for surface coating of cans) 

CTG EPA-450/2-77-008 452 (9/25/08) 75 FR 18068 

Control of Volatile Organic Emissions from Solvent Metal 
Cleaning 

CTG EPA-450/2-77-022 454 (9/25/08) 75 FR 18068 

Control of Hydrocarbons from Tank Truck Gasoline 
Loading Terminals 

CTG EPA-450/2-77-026 447 (4/2/98) 64 FR 66393 

Control of Volatile Organic Compound Emissions from 
Existing Stationary Sources – Volume III: Surface Coating 
of Metal Furniture 

CTG EPA-450/2-77-032 451 (10/28/10) 76 FR 71886 

Control of Volatile Organic Emissions from Bulk Gasoline 
Plants 

CTG EPA-450/2-77-035 447 (4/2/98) 64 FR 66393 

Control of Volatile Organic Emissions from Storage of 
Petroleum Liquids in Fixed-Roof Tanks 

CTG EPA-450/2-77-036 446 (11/16/93) 59 FR 47544 

Control of Volatile Organic Compounds from Use of 
Cutback Asphalt 

CTG EPA-450/2-77-037 453 (8/31/82) 50 FR 3338 
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GUIDANCE DOCUMENT TITLE 

 
 

DOCUMENT 
TYPE 

 
 

DOCUMENT 
NUMBER 

RACT RULE 
(ADOPTION OR 
AMENDMENT 

DATE) 

 
SIP 

APPROVAL 
REFERENCE 

Control of Volatile Organic Compound Emissions from 
Existing Stationary Sources – Volume VI: Surface Coating 
of Miscellaneous Metal Parts and Products 

CTG EPA-450/2-78-015 451 (10/28/10) 76 FR 71886 

Control of Volatile Organic Emissions from Manufacture 
of Synthesized Pharmaceutical Products 

CTG EPA-450/2-78-029 464 (9/25/08) 76 FR 61057 
464 (4/28/16) Submitted to 

EPA 8/30/16 
Control of Volatile Organic Emissions from Existing 
Stationary Sources, Volume VIII: Graphic Arts – 
Rotogravure and Flexography (RACT required only for 
flexography) 

CTG EPA-450/2-78-033 450 (10/23/08) 75 FR 18068 

Control of Volatile Organic Emissions from Petroleum 
Liquid Storage in External Floating Roof Tanks 

CTG EPA-450/2-78-047 446 (11/16/93) 59 FR 47544 

Control of Volatile Organic Compound Leaks from 
Gasoline Tank Trucks and Vapor Collection Systems 

CTG EPA-450/2-78-051 447 (4/2/98) 
448 (2/26/09) 

64 FR 66393 
78 FR 898 

Control of Volatile Organic Compound Leaks from 
Synthetic Organic Chemical and Polymer Manufacturing 
Equipment 

CTG EPA-450/3-83-006 443 (9/5/96) 63 FR 60214 

Control of Volatile Organic Compound Emissions from 
Reactor Processes and Distillation Operations in the 
Synthetic Organic Chemical Manufacturing Industry 

CTG EPA-450/4-91-031 464 (9/25/08) 76 FR 61057 

464 (4/28/16) Submitted to 
EPA 8/30/16 

Control of Volatile Organic Compound Emissions from 
Wood Furniture Manufacturing Operations 

CTG EPA-453/R-96-007 463 (9/25/08) 75 FR 18068 

Control Techniques Guidelines: Industrial Cleaning 
Solvents 

CTG EPA-453/R-06-001 466 (10/28/10) 76 FR 60376 

Control Techniques Guidelines for Offset Lithographic 
Printing and Letterpress Printing 

CTG EPA-453/R-06-002 450 (10/23/08) 75 FR 18068 
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GUIDANCE DOCUMENT TITLE 

 
 

DOCUMENT 
TYPE 

 
 

DOCUMENT 
NUMBER 

RACT RULE 
(ADOPTION OR 
AMENDMENT 

DATE) 

 
SIP 

APPROVAL 
REFERENCE 

Control Techniques Guidelines for Flexible Package 
Printing 

CTG EPA-453/R-06-003 450 (10/23/08) 75 FR 18068 

Control Techniques Guidelines for Metal Furniture 
Coatings 

CTG EPA-453/R-07-005 451 (10/28/10) 76 FR 71886 

Control Techniques Guidelines for Miscellaneous Metal 
and Plastic Parts Coatings (Rules meet RACT for metal 
parts and products and motor vehicle materials) 

CTG EPA-453/R-08-003 451 (10/28/10) 
459 (8/25/11) 

76 FR 71886 
77 FR 47536 
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Appendix C 
 

RACT Analysis of CTG Source Categories 
 
 
 

 
CTG Category 

Page 
Number

Cutback Asphalt C-2 
Gasoline Service Stations – Phase I Vapor Recovery C-5 
Gasoline Tank Trucks, Bulk Plants, and Bulk Terminals (Liquid Loading) C-9 
Graphic Arts: Flexographic, Lithographic, Letterpress, and Flexible Package 
Printing 

C-13 

Industrial Cleaning Solvents C-23 
Metal Can Coating C-28 
Metal Furniture Coating C-33 
Miscellaneous Metal and Plastic Parts and Products Coating and Motor 
Vehicle Materials 

C-39 

Organic Chemical Manufacturing: Process Vents from Reactor Processes, 
Distillation Operations, and Other Separation and Production Equipment 

C-48 

Pharmaceuticals Manufacturing C-53 
Solvent Metal Cleaning (Degreasers) C-58 
Storage of Petroleum Products (> 40,000 gallons) C-62 
VOC Leaks from Synthetic Organic Chemical and Polymer Manufacturing C-67 
Wood Furniture Manufacturing (Surface Coating) C-75 
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Category: Cutback Asphalt 
 
 
CTG DOCUMENT 
 

Control of Volatile Organic Compounds from Use of Cutback Asphalt, EPA-
450/2-77-037, December 1977. 

 
The CTG applies to the application of cutback asphalt. Cutback asphalt is a blend of 
asphalt cement and solvent. The solvent ranges in volatility depending upon the need for 
rapid cure (uses highly volatile gasoline or naphtha), medium cure (uses less volatile 
kerosene), or slow cure (uses low volatility oils). The VOCs evaporate when the cutback 
asphalt cures, and can range from 20% to 50% by volume, averaging 35%. 
 
The CTG requires the substitution of an emulsifying agent and water for the solvent, 
resulting in a VOC emission reduction of nearly 100%. The guidance states that the 
emulsifier is composed of non-volatile organic chemicals. This product combining 
asphalt cement, emulsifying agent, and water is known as emulsified asphalt. 
 
As a practical matter, although the CTG specifies the use of materials containing no 
VOCs, asphalt itself is composed of organic compounds that meet the regulatory 
definition of VOC, however low in volatility they may be. Therefore, rules to limit solvent 
content in asphalt paving materials rely on distillation test methods (percent evaporation 
versus temperature) to distinguish between asphalt and added solvents. 
 
SMAQMD REQUIREMENTS 
 
District Rule 453, Cutback and Emulsified Asphalt Paving Materials, prohibits the 
manufacture and use of rapid and medium cure cutback asphalt, as well as slow cure 
cutback asphalt containing organic compounds that evaporate at 500°F or lower (as 
determined by ASTM Method D-402). 
 
In addition, Rule 453 prohibits the manufacture for sale or use of emulsified asphalt 
containing VOC that evaporates at 500°F or lower, in excess of 3% by volume (as 
determined by ASTM D-244). 
 
Rule 453 exempts the manufacture of cutback or emulsified asphalt when it will be 
immediately shipped for use outside of Sacramento County. (As noted in the CTG, the 
vast majority of emissions from cutback asphalt occur after application, not during 
manufacture). Also, medium cure cutback asphalt is allowed for use as a penetrating 
prime coat (i.e., application of asphalt to an absorptive surface to penetrate that surface, 
to bind the aggregate, and/or promote adhesion to new construction), although the rule 
states that this exemption will be evaluated annually to determine if an acceptable 
substitute material has been identified. 
 
OTHER FEDERAL GUIDANCE 
 
ACT: None 
 
NSPS: None 
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NESHAP: None 
 
EPA Menu of Control Measures: 
 
There is one technology identified in the menu of control measures for cutback asphalt. 
 

Source Category Technology Control Efficiency 
Cutback Asphalt Reformulation-

Process 
Modification 

100% 

 
NSR/PSD Settlement Agreements: None 
 
Other Federal Requirements or Guidance: 
 

Issues Relating to VOC Regulation Cutpoints, Deficiencies, and Deviations 
(a.k.a., the “Bluebook”), U.S. EPA, May 25, 1988, revised January 11, 1990. 

 
The Bluebook, which provides guidance on developing VOC RACT rules, includes a 
section on cutback and emulsified asphalt. The guidance recommends that the 
maximum solvent content of emulsified asphalt, as determined by ASTM Method D-244, 
be limited to 7% for all applications, or limited between 3% - 12% depending on 
application. An exemption for cutback asphalt used as a prime penetrating coat is 
allowed. 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: None 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determination: None 
 
OTHER NONATTAINMENT RULES 
 
The following rules were evaluated and compared with SMAQMD Rule 453: 
 

 PCAPCD Rule 217 (9/25/90) 
 YSAQMD Rule 2.28 (5/25/94) 
 SJVUAPCD Rule 4641 (12/17/92) 
 VCAPCD Rule 74.4 (7/5/83) 
 SCAQMD Rules 1108 (2/1/85) and 1108-1 (11/4/83) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.512 (12/9/04) 
 Baltimore Rule 26.11.11.02 (4/26/93) 
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CONCLUSION 
 
The requirements of Rule 453 meet or exceed the requirements specified in the CTG 
and clarified in the EPA “Bluebook.”  Compliance with Rule 453 requires reformulation 
and process modification, which is the technology identified in EPA’s Menu of Control 
Measures. Other California district rules contain similar requirements and exemptions, 
and Rule 453 is at least as stringent as all the nonattainment area rules evaluated. 
 
In 2010, EPA approved SJVUAPCD’s Rule 4641 as part of revisions to the California 
State Implementation Plan25. The Technical Support Document for EPA’s approval of 
SJVUAPCD’s RACT analysis for Rule 4641 indicated that California nonattainment area 
agencies generally have among the most stringent stationary source requirements 
nationwide and that there are currently no other reasonably available technological or 
operational controls likely to significantly reduce additional emissions from this source 
category. SMAQMD Rule 453 has requirements very similar to SJVUAPCD Rule 4641. 
 
Rule 453 satisfies RACT for this source category. 
  

                                                 
25 75 FR 10690, March 9, 2010. 
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Category: Gasoline Service Stations – Phase I Vapor Recovery 
 
 
CTG DOCUMENT 
 

Design Criteria for Stage I Vapor Control Systems – Gasoline Service Stations, 
EPA-450/R-75-102, November 1975. 

 
The CTG applies to the control of gasoline vapors during storage tank filling at gasoline 
service stations (Stage I sources). The CTG does not apply to vehicle fueling at gasoline 
service stations (Stage II sources). Emissions are the result of displaced organic vapor-
laden air being forced out of the storage tank by liquid gasoline. 
 
The CTG prohibits the release of more than 10% by weight of displaced organic vapors 
(90% reduction). The CTG indicates that this control efficiency can be obtained using 
vapor recovery systems that incorporate a number of design features including 
submerged fill pipe, submerged gauge well drop tube, sufficiently sized vapor return 
lines and connections, vapor tight caps, vapor tight tank trucks, interlocks to prevent fuel 
delivery until the vapor hose is connected, pressure/vacuum valves, and other 
requirements. 
 
SMAQMD REQUIREMENTS 
 
District Rule 448, Gasoline Transfer into Stationary Storage Containers, applies to this 
CTG category. It prohibits the transfer of gasoline from a tank truck or trailer unless the 
container has a permanent submerged fill pipe and the displaced vapors are processed 
by a CARB-certified vapor recovery system with a control efficiency of at least a 98% by 
volume for underground tanks and 95% by volume for aboveground tanks and mobile 
fuelers. (Note: CARB certification procedure CP-206 requires certified systems to be 
98% efficient. Therefore, Rule 448 in effect requires 98% efficiency.) The vapor recovery 
system must be leak free, vapor tight, and in good working order. Caps for fill tubes and 
dry breaks must be vapor tight. 
 
In 2009, the District amended Rule 448 to increase the stringency of the rule, making it 
comparable to the two most stringent rules among California districts: SCAQMD Rule 
461 and SJVUAPCD Rule 4621. The significant changes included: 
 

 Expanding the applicability to include transfer of gasoline into a mobile fueler with 
a capacity of 120 gallons or more. 

 Expanding the requirements to include vapor recovery for “switch loading.”  
Switch loading is the transfer of diesel fuel into a container that previously 
contained gasoline, a process that expels gasoline vapor from the container 
being filled. 

 Requiring the use of a vapor recovery system during “pump-out,” i.e., when 
gasoline is transferred out of a stationary tank or mobile fueler into a stationary 
tank or delivery vessel. 

 Implementing work practices that will assist in reducing excess emissions from 
spillage when gasoline is pumped out of vehicle fuel tanks. 

 Requiring the owner/operator to perform a maintenance inspection of the Phase I 
system each day on which a fuel delivery has been received, and to remove from 
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service any component with a major defect listed in California Code of 
Regulations (CCR) 94006. 

 Requiring that installers/contractors who install or alter vapor recovery systems 
be certified by the International Code Council (ICC) for Vapor Recovery System 
Installation and Repair. 

 
Rule 448 exempts the transfer of gasoline into the following stationary containers: 

 Stationary storage containers smaller than 250 gallons. 
 Mobile fuelers smaller than 120 gallons. 
 Containers used primarily for the fueling of implements of husbandry (i.e., a 

vehicle used exclusively in the conduct of agricultural operations) if equipped 
with a permanent submerged fill pipe. 

 
OTHER FEDERAL GUIDANCE 
 
EPA Region IX: 

 
Gasoline Vapor Recovery Guidelines – Minimum SIP Requirements for EPA Region 
IX to Approve a Phase I or Phase II Gasoline Transfer Rule for Ozone 
Nonattainment Areas, EPA Region IX, April 24, 2000. 

 
The EPA Region IX guidelines specify that RACT rules in California must meet the 
following requirements: 
 

 Require that Phase I and Phase II systems use CARB-certified vapor recovery 
equipment. 

 List the Phase I and Phase II vapor recovery system defects contained in CCR 
94006 or cite CCR 94006 as a reference for these defects. 

 Prohibit operation of a Phase I or Phase II vapor recovery equipment that has 
liquid leaks, vapor leaks, fails to pass tests, or contains CCR 94006 defects that 
substantially impair effectiveness of vapor recovery equipment. 

 Require that Phase I gasoline storage tanks be equipped with submerged liquid 
fill pipes. 

 Require that Phase II systems have a warning posted prohibiting topping-off, 
which may cause spillage of gasoline. 

 
ACT: None 
 
NSPS: None 
 
NESHAP: 
 

Subpart CCCCCC—National Emission Standards for Hazardous Air Pollutants for 
Source Category: Gasoline Dispensing Facilities 

 
The NESHAP limits the emissions of gasoline vapors from dispensing facilities. 
Requirements are based on throughput. The requirements for gasoline dispensing 
facilities with monthly throughput of 100,000 gallons of gasoline or more are required to 
use submerged fill pipes and operate a vapor balance system. 
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EPA Menu of Control Measures: 
 
There is one technology identified in the menu of control measures for gasoline service 
stations. 
 

Equipment Technology Control Efficiency 
Stage II Service Stations – Underground 
Tanks (Breathing and Emptying) 

LPV Relief Valve 95% 

 
This control measure is the addition of low pressure/vacuum (LP/V) relief valves to 
underground gasoline storage tanks at service stations with Stage II control systems. 
LP/V relief valves prevent breathing emissions from gasoline storage tank vent pipes. 
This control measure applies to all gasoline service stations with underground gasoline 
storage tanks. Note: Relief valves are incorporated into CARB-certified vapor recovery 
systems. 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE 
 

Benzene Airborne Toxic Control Measure (ATCM) for Retail Service Stations, Title 
17 CCR, Section 93100, May 13, 1988. 

 
The ATCM requires CARB-certified Phase I and Phase II vapor recovery systems at 
retail service stations. 
 

California Health and Safety Code (HSC) Division 26, Part 4, Chapter 3, Article 5, 
Gasoline Vapor Control 

 
The HSC directs CARB to establish standards and procedures to certify vapor recovery 
systems. Only certified vapor control systems can be used. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
For gasoline storage and dispensing stations, the only BACT determination was made in 
2009. The determination was for a 3,700 gallon storage tank equipped with both Phase I 
and Phase II CARB-certified vapor recovery. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations 
 
In 2011, a BACT determination was made for all retail gasoline dispensing stations. The 
BACT determination was to require CARB-certified vapor recovery equipment for Phase 
I and Phase II. 
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OTHER NONATTAINMENT AREA RULES 
 
The following rules were evaluated and compared with SMAQMD Rule 448: 
 
 

 PCAPCD Rule 213 (2/21/13) 
 YSAQMD Rule 2.22 (6/12/12) 
 SJVUAPCD Rule 4621 (12/19/13) 
 VCAPCD Rule 70 (3/10/09) 
 SCAQMD Rule 461 (4/6/12) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.222 (10/2/14) 
 Baltimore Rule 26.11.24 (11/23/15) 

 
CONCLUSION 
 
Rule 448 is more stringent than the CTG, which requires only 90% control and does not 
require vapor recovery systems to be CARB-certified. Rule 448 is at least as stringent as 
the EPA Region IX guidelines, state requirements, BACT/LAER determinations, the 
NESHAP and the EPA Menu of Control Measures. Rule 448 contains requirements and 
exemptions similar to other California district rules, and is at least as stringent as all the 
nonattainment area rules evaluated. 
 
Rule 448 satisfies the RACT requirement for this source category. 
  



2017 RACT SIP 
January 23, 2017 
Page C-9 
 

  

Category: Gasoline Tank Trucks, Bulk Plants, and Bulk Terminals (Liquid 
Loading) 

 
 
CTG DOCUMENTS 
 

CTG #1 - Control of Hydrocarbons from Tank Truck Gasoline Loading Terminals, 
EPA-450/2-77-026, October 1977.  

 
This CTG applies to the loading of gasoline tank trucks at tank truck terminals with a 
daily gasoline throughput of greater than 76,000 liters. It establishes presumptive RACT 
for loading of tank trucks at terminals as vapor collection systems with emissions of no 
more than 80 mg hydrocarbon per liter of gasoline loaded. The CTG indicates that this 
emission limit can be met with vapor collection and recovery or oxidation control 
systems. 
 

CTG #2 – Control of Volatile Organic Emissions from Bulk Gasoline Plants, EPA-
450/2-77-035, December 1977. 

 
This CTG applies to loading of gasoline tank trucks at bulk gasoline plants with a daily 
gasoline throughput of less than 76,000 liters. Two RACT alternatives are presented for 
loading of account (tank) trucks at bulk gasoline plants: 

 submerged filling of account trucks, or 
 submerged filling and vapor balance systems to control VOC displaced by filling 

account trucks.  
 
The CTG indicates that submerged filling of account trucks is equivalent to 60% control 
relative to uncontrolled splash filling, and that vapor balance systems provide 90% VOC 
control. The CTG indicates that consideration should be given to the compatibility of bulk 
plants with Stage I service station regulations, as well as potential economic impacts and 
retrofit difficulty.  
 

CTG #3 – Control of Volatile Organic Compound Leaks from Gasoline Tank 
Trucks and Vapor Collection Systems, EPA-450/2-78-051, December 1978. 

 
This CTG applies to gasoline tank trucks that are equipped for vapor collection, and to 
vapor collection systems at bulk terminals, bulk plants, and service stations. 
Presumptive RACT includes limiting loading to only vapor-tight tank trucks, established 
using a pressure-vacuum test. The vapor collection and vapor processing equipment 
must be designed and operated to prevent tank truck gauge pressure from exceeding 18 
inches of H2O and the tank truck vacuum from exceeding 6 inches of H2O. 
 
Vapor collection systems must be operated below the lower explosive limit, measured at 
2.5 centimeters around the perimeter of a potential leak source (e.g., piping, seals, 
hoses, connections, pressure-vacuum vents, etc.). In general, there must be no 
avoidable visible liquid leaks. However, the CTG acknowledges that there will invariably 
be a few drops of liquid resulting from the disconnection of dry breaks in liquid lines and 
the raising of well-maintained top loading vapor head; the CTG indicates that these 
drops are allowable. 
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SMAQMD REQUIREMENTS 
 
District Rule 447, Organic Liquid Loading, prohibits the transfer of organic liquids into 
any tank truck, trailer, or railroad tank car unless the emissions do not exceed certain 
limits. The emissions cannot exceed 0.08 lb of VOC per 1,000 gallons (approximately 
9.6 mg/liter) of transferred organic liquids for bulk terminals and 0.6 lb of VOC per 1,000 
gallons (approximately 72 mg/liter) of transferred organic liquids for bulk plants. All 
gasoline bulk terminals and bulk plants must be equipped with CARB-certified vapor 
collection and disposal systems. 
 
Rule 447 requires that all equipment associated with the loading facility be maintained to 
be leak-free and vapor-tight, determined using visual and instrument monitoring methods 
as defined in the rule. In addition, the diaphragms used in vapor storage tanks must be 
maintained such that the VOC concentration in the airspace above the diaphragm does 
not exceed 3,000 ppm (expressed as methane). 
 
District Rule 448 (Gasoline Transfer into Stationary Storage Containers) applies to the 
transfer of gasoline from delivery vessels (i.e., tank truck/rail car) into stationary storage 
containers (250 gallon capacity or more). Rule 448 requires all covered stationary 
storage containers to be equipped with a CARB-certified vapor recovery system with 
98% efficiency for underground storage tanks (USTs) and 95% efficiency for above-
ground storage tanks (ASTs). The vapor recovery systems must be leak free, vapor tight 
(i.e., for delivery vessels, a reading 100% or less of the lower explosive limit) and in 
good working conditions. Rule 448 also requires all vapor recovery systems to be tested 
annually. 
 
Rule 448 requires the delivery tank trucks/rail cars to be certified as per CARB 
certification procedure CP-20426. The rule prohibits operation of a gasoline delivery 
vessel that is not leak-free and vapor-tight. CARB CP-204 contains initial and annual 
testing requirements for vapor recovery systems of cargo tanks and meets or exceeds 
the requirements of CTG #3.  
 
Rule 447 exempts the loading of organic liquids with low vapor pressures (i.e., less than 
0.5 psia) under actual loading conditions. Gasoline is not exempt because its vapor 
pressure is significantly greater than 0.5 psia under loading conditions. Rule 448 
exempts stationary storage containers equipped with a permanent submerged fill pipe 
and that are exclusively used to fuel implements of husbandry. This exemption does not 
conflict with the CTGs, which apply to loading and unloading operations at bulk plants, 
bulk terminals, and service stations. 
 
OTHER FEDERAL GUIDANCE 
 
ACT: None 
 
  

                                                 
26 Vapor Recovery Certification Procedure CP-204, last updated on April, 2013. Available online 

at: http://www.arb.ca.gov/vapor/cp204_041613.pdf. 
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NSPS: 
 

40 CFR Part 60, Subpart XX—Standards of Performance for Bulk Gasoline 
Terminals 

 
This NSPS applies to loading of gasoline tank trucks at bulk terminals (throughput 
>75,700 liters/day). It contains the same emission limit as CTG #1 (80 mg TOC/liter of 
gasoline loaded) for facilities with existing vapor processing systems. The NSPS has a 
more stringent limit than CTG #1 (35 mg TOC/liter of gasoline loaded) for loading of tank 
trucks at new facilities that do not already have an existing vapor processing system. 
The NSPS limits loading to only vapor-tight tank trucks. The vapor collection and loading 
equipment must be designed and operated to prevent gauge pressures in the delivery 
tank from exceeding 18 inches of H2O. The NSPS also requires monthly visual 
inspection of the vapor processing system and gasoline loading racks for leaks, and 
repair of any leaks detected.  
 
NESHAP: 
 

40 CFR Part 63, Subpart R—National Emission Standards for Gasoline Distribution 
Facilities (Bulk Gasoline Terminals and Pipeline Breakout Stations) 

 
This NESHAP applies to loading of tank trucks at bulk terminals that are major sources 
of hazardous air pollutants (HAPs). It limits emissions from vapor collection and 
processing systems to 10 mg TOC/liter of gasoline loaded. It limits loading to only vapor-
tight tank trucks. It also requires monthly leak inspection and repair for equipment 
(pumps, valves, pressure relief devices, connectors, etc.) that transfers gasoline or is 
part of the vapor processing system. 
 

40 CFR Part 63, Subpart BBBBBB—National Emission Standards for Hazardous Air 
Pollutants for Source Category: Gasoline Distribution Bulk Terminals, Bulk Plants, 
and Pipeline Facilities 

 
This NESHAP applies to the area source facilities involved in gasoline transfer and 
distribution operations. The standards are no more stringent than those for the NSPS 
(Subpart XX) and the major source NESHAP (subpart R), and have the same 
applicability as the NSPS (throughput of 20,000 gallons (75,700 liters per day or greater) 
for gasoline distribution bulk terminals and gasoline bulk plants. 
 
EPA Menu of Control Measures: None 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: None 
 
ARB BACT Clearinghouse: None 
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SMAQMD BACT Determination: None 
 
OTHER NONATTAINMENT RULES 
 
The requirements for gasoline tank trucks, bulk plants, and bulk terminals in the 
following rules were evaluated and compared with SMAQMD Rules 447 and 448: 
 

 PCAPCD Rules 213 (2/21/13) and 215 (6/19/97) 
 YSAQMD Rule 2.21 (3/12/14) 
 SJVUAPCD Rules 4621 (12/19/13) and 4624 (12/20/07) 
 VCAPCD Rule 70 (3/10/09) 
 SCAQMD Rules 461 (4/6/12) and 462 (5/14/99) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rules 115.211 (1/17/03) and 

115.212 (1/18/01) 
 Baltimore Rules 26.11.13.04 (7/21/14) and 26.11.13.05 (7/21/14) 

 
CONCLUSION 
 
For gasoline bulk terminals, Rule 447 requires a CARB-certified vapor control system 
and limits emissions to no more than 0.08 lb VOC per 1,000 gallons transferred. These 
requirements are more stringent than CTG #1, the NSPS and the NESHAP when those 
standards are converted to equivalent units: 0.67, 0.29 and 0.084 lb of VOC per 1,000 
gallons, respectively. 
 
For gasoline bulk plants, Rule 447 requires a CARB-certified vapor control system and 
limits emissions to no more than 0.6 lb VOC per 1,000 gallons transferred. These 
requirements are at least as stringent those of CTG #2, which requires, at a minimum, 
submerged filling and potentially a vapor balancing system. 
 
Rule 447 requires all equipment associated with the loading facility to be maintained 
leak-free and vapor-tight, which is consistent with the CTG #3 provision that limits visible 
equipment leaks. Rule 448 also requires gasoline delivery vessels to be leak-free and 
vapor-tight, consistent with the requirements in CTG #3 and the NSPS to load only 
vapor-tight tank trucks. 
 
Rules 447 and 448 are at least as stringent as the applicable regulations from the other 
nonattainment areas. 
 
Rules 447 and 448 satisfy the RACT requirements for gasoline tank trucks and for 
loading at bulk plants and bulk terminals. 
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Category: Graphic Arts: Flexographic, Lithographic, Letterpress, and Flexible 
Package Printing 

 
 
CTG DOCUMENTS 
 

CTG #1 – Control of Volatile Organic Emissions from Existing Stationary Sources 
– Volume VIII:  Graphic Arts – Rotogravure and Flexography, EPA-450/2-78-033, 
December 1978. 

 
CTG #1 applies to both flexographic and rotogravure processes used in publication and 
packaging printing. The guideline document does not apply to offset lithography or 
letterpress printing. There are no sources in the District using gravure printing, and a 
negative declaration will be submitted for that subcategory. The CTG requirements for 
gravure printing will not be discussed in this analysis. 
 
CTG #1 specifies two alternatives for presumptive RACT for flexographic printing:  add-
on control devices, or water-borne and high solids inks. For add-on control (carbon 
adsorption or incineration), the CTG requires a VOC control device efficiency of 90% 
and an overall VOC capture and control efficiency of 60%. For water-borne and high 
solids inks, emissions reductions comparable to add-on control options can be achieved 
when the solvent portion of the ink consists of 75% (by volume) water and 25% (by 
volume) organic solvent. 
 

CTG #2 – Control Techniques Guidelines for Offset Lithographic Printing and 
Letterpress Printing, EPA-453/R-06-002, September 2006. 

 
CTG #2 applies to offset lithographic printing and letterpress printing. The CTG provides 
control recommendations for reducing VOC emissions stemming from the use of 
fountain solutions, cleaning materials, and inks in offset lithographic printing and 
cleaning materials and inks in letterpress printing. The requirements for fountain 
solutions do not apply to offset lithographic printing operations with less than or equal to 
15 pounds per day of actual VOC emissions. The requirements for control equipment do 
not apply to presses with potential to emit less than 25 tons of VOC per year, prior to 
controls. (Note: all presses in the District emit less than 25 tons of VOC per year, prior to 
controls.)  The following controls are specified as presumptive RACT. 
 
1. Heatset Presses 
 
CTG #2 recommends the use of emissions control equipment to reduce emissions of 
VOC from inks used in heatset web offset lithographic and heatset letterpress printing for 
presses with potential to emit from the dryer, prior to controls, of at least 25 tons/year of 
VOC. The recommended levels of control are as follows: 

 The recommended level of control for VOC emissions from heatset dryers is 90% 
control efficiency for a control device whose first installation date was prior to the 
effective date of the State RACT rule. 

 The recommended level of control for VOC emissions from heatset dryers is 95% 
control efficiency for a control device whose first installation date was on or after 
the effective date of the State RACT rule. 
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 To accommodate situations where the inlet VOC concentration is so low that a 
90% or 95% efficiency may not be achievable, it is recommended that an 
alternative requirement be specified for the control device outlet concentration to 
be no more than 20 ppmv as hexane on a dry basis. 

 
2. Fountain Solution VOC Content Limits 
 
CTG #2 recommends VOC limits for fountain solutions used in offset lithographic printing 
for sources where the total actual emissions of VOC from all offset lithographic printing 
operations at the stationary source are at least 15 lb/day (or an equivalent level), prior to 
control. The recommended limits are: 

 Heatset Web Offset Lithographic Printing: 1.6% alcohol by weight (or 3% if 
chilled) 

 Sheet-fed Offset Lithographic Printing: 5% alcohol by weight (or 8.5% if chilled) 
 Coldset Web Offset Lithographic Printing: 5% alcohol substitute by weight and no 

alcohol in the fountain solution 
 
3. Cleaning Materials VOC Limits 
 
CTG #2 recommends VOC limits for cleaning materials used in offset lithographic 
printing and letterpress printing for sources where the total actual emissions of VOC 
from all offset lithographic printing operations at the stationary source are at least 15 
lb/day (or an equivalent level), prior to control. The recommended limits are: 
 

 Cleaning materials with a VOC composite vapor pressure less than 10 mm Hg at 
20 °C, or 

 Cleaning materials containing less than 70% VOC by weight. 
 
The CTG also recommends work practices that require cleaning materials and used 
shop towels to be kept in closed containers. 
 

CTG #3 – Control Techniques Guidelines for Flexible Package Printing, EPA-
453/R-06-003, September 2006. 

 
CTG #3 applies to flexible package printing operations, which includes printing on items 
such as bags, pouches, liners, and wraps utilizing paper, plastic, film, aluminum foil, 
metalized or coated paper or film, or any combination of these materials. The CTG 
provides control recommendations for reducing VOC emissions from inks, coatings, 
adhesives and cleaning materials. The control recommendations for inks, coatings, and 
adhesives apply to printing presses with potential to emit, prior to controls, of at least 25 
tons/year of VOC. The control recommendations for cleaning materials apply to facilities 
with actual emissions, prior to controls, of at least 15 lb/day of VOC from all flexible 
package printing and cleaning operations. 
 
For printing presses with potential to emit, prior to controls, of at least 25 tons/year of 
VOC, CTG #3 recommends two options for reducing emissions from coatings, inks, and 
adhesives: emissions control equipment, and low VOC materials. For emissions control 
equipment, the recommended control levels in the CTG include the following: 
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 65% overall control for a press that was first installed prior to March 14, 1995 and 
that is controlled by an add-on air pollution control device whose first installation 
date was prior to the effective date of the State RACT rule. 

 70% overall control for a press that was first installed prior to March 14, 1995 and 
that is controlled by an add-on air pollution control device whose first installation 
date was on or after the effective date of the State RACT rule. 

 75% overall control for a press that was first installed on or after March 14, 1995 
and that is controlled by an add-on air pollution control device whose first 
installation date was prior to the effective date of the State RACT rule. 

 80% overall control for a press that was first installed on or after March 14, 1995 
and that is controlled by an add-on air pollution control device whose first 
installation date was on or after the effective date of the State RACT rule. 

 
As an alternative to using emission control equipment, CTG #3 also recommends limits 
on the VOC content of materials that are consistent with an 80% reduction in emissions. 
The recommended VOC content limits are 0.8 kg VOC/kg solids applied or 0.16 kg 
VOC/kg material applied. 
 
CTG #3 recommends work practices to reduce emissions from cleaning materials. 
These recommendations are to: 
 

 Keep cleaning materials and used shop towels in closed containers,  
 Convey cleaning materials from one location to another in closed containers or 

pipes. 
 
SMAQMD REQUIREMENTS 
 
District Rule 450, Graphics Arts Operations, applies to screening printing, flexographic 
printing, lithographic printing and letterpress printing, and any coating or laminating 
operation associated with flexible packaging material. The rule was amended in 2008 to 
incorporate the requirements specified in CTG #2 and CTG #3.  
 
Graphic arts materials are subject to the VOC content limits in the following table. 
 

Material Type VOC Content, g/l (lb/gal) 

General  
Printing Ink 
Adhesive 
Coating 

 
300 (2.5) 

150 (1.25) 
300 (2.5) 

Screen Printing 
Printing Ink 
Adhesive 
Coating 
Electronic Circuit 
Extreme Performance Ink/Coating 
Metallic Ink 
Sign Ink/Coating 
Mechanically Formed Products 

 
400 (3.3) 

150 (1.25) 
400 (3.3) 
800 (6.7) 
800 (6.7) 
400 (3.3) 
500 (4.1) 
800 (6.7) 
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Material Type VOC Content, g/l (lb/gal) 

Overlays 
Web-Fed Wallpaper 
Water Slide Decals 

800 (6.7) 
300 (2.5) 
800 (6.7) 

 
VOC content limits (including water and exempt compounds) for fountain solutions used 
in lithographic printing are shown in the following table. 
 

 
Material Type 

VOC Content Limits 
(% By Weight) 

Heatset Web Offset Lithography 
Fountain Solutions Containing Alcohol 
1. Chilled Using Refrigerated Chiller 
2. Non-Chilled 
Fountain Solutions Containing No Alcohol 
1. Chilled Using Refrigerated Chiller 
2. Non-Chilled 
 
Coldset Web Offset Lithography  
Fountain Solutions (Must contain no 
alcohol) 
1. Chilled Using Refrigerated Chiller 
2. Non-Chilled 
 
Sheet-fed Offset Lithography with 
maximum sheet size greater than 11 X 
17 inches or total solution reservoir 
greater than 1 gallon 
Fountain Solutions Containing Alcohol 
1. Chilled Using Refrigerated Chiller 
2. Non-Chilled 
Fountain Solutions Containing No Alcohol 
1. Chilled Using Refrigerated Chiller 
2. Non-Chilled 
 
All Other Presses 
1. Chilled Using Refrigerated Chiller 
2. Non-Chilled 

 
 

3 
1.6 

 
5 
5 
 
 
 
 

5 
5 
 
 
 
 
 
 

8.5 
5 
 

5 
5 
 
 

10 
8 
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The following table shows the VOC content limits (including water and exempt 
compounds) for materials used for cleaning in graphic arts operations. 
 

Material Type VOC Content (g/l) 

General (e.g., maintenance, repair, solvent, wipe) 
Cleaning 

25 

Application Equipment Cleaning 
 
General (not specifically listed below) 
 
Lithographic and Letterpress Printing 
 
Newsprint substrates 
On-Press Components 
Metering Rollers/Printing Plates 
 
Blanket and Roller Washes and All Other On-Press 
Components 
Removable Press Components 
 
Substrates other than newsprint 
On-Press Components 
Metering Rollers/Printing Plates 
Blanket and Roller Washes and All Other On-Press 
Components 
Removable Press Components 
 
Screen Printing 
 
Flexographic Printing 
 
Specialty Flexographic Printing 
 
Ultraviolet/Electron Beam Inks (Except Screen Printing) 

 
 

25 
 
 
 
 
 

100 
 

100 
 

25 
 
 
 

100 
100 

 
25 

 
100 

 
25 

 
100 

 
100 

 
As an alternative to the VOC content limits, emissions control equipment may be used 
provided that the control device has an overall capture and control efficiency of 67% or 
more on a mass basis. 
 
Rule 450 also requires that all VOC materials and VOC-containing cloth, sponges, and 
other materials used for solvent cleaning be stored in closed containers when not in use. 
 
Rule 450 contains additional control requirements for presses with the potential to emit 
from the drying oven, prior to emissions control equipment, of 25 tons or more per year 
of VOC. 

 Heatset web offset lithographic printing and heatset web letterpress printing 
presses must use air pollution control equipment with:  
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- 90% overall efficiency if the permit application is deemed complete prior to 
October 23, 2008. 

- 95% overall efficiency if the permit application is deemed complete on or 
after October 23, 2008. 

- As an alternative to the minimum control efficiencies specified above, the 
mass concentration of VOC at the outlet of the air pollution control 
equipment must be less than or equal to 20 ppmv as hexane on a dry 
basis. 

 Emissions from the use of flexible package printing inks, coatings, and adhesives 
operations must be reduced using air pollution control equipment with: 
- 70% overall efficiency for a press that was first installed prior to March 14, 

1995.  
- 80% overall efficiency for a press that was first installed on or after March 

14, 1995. 
 
Rule 450 does not apply to the following: 

 Graphic arts operations at a stationary source that either have actual emissions 
of less than or equal to 60 pounds of VOC per month or receive a permit that 
limits the potential to emit to less than or equal to 175 pounds of VOC per month. 

 Gravure printing 
 Business and personal printers 
 Prepress operations 
 Aerosol adhesives used in screen printing provided that the aerosol adhesives 

comply with the VOC limits for aerosol adhesives in Rule 460, Adhesives and 
Sealants. 

 Aerosol adhesives used in graphic arts operations other than screen printing 
provided that the VOC emissions from the facility are less than 660 pounds per 
month and the aerosol adhesives comply with the VOC limits for aerosol 
adhesives in Rule 460, Adhesives and Sealants. 

 Materials used to strip cured inks, coatings, and adhesives are not subject to 
VOC content limits. 

 
As noted in CTG #3, flexible package printing is almost entirely conducted by gravure 
and flexographic printing methods. Although gravure printing is exempt from the 
requirements of Rule 450, there are no gravure printing operations in the District. A 
negative declaration for gravure printing is included in this RACT SIP. 
 
OTHER FEDERAL GUIDANCE 
 
ACT:  
 

Alternative Control Techniques Document: Offset Lithographic Printing – 
Supplemental Information Based on Public Comment on Draft Control 
Techniques Guidance Announced in Federal Register November 8, 1993, EPA-
453/R-94-054, June 1994. 

 
The ACT incorporates and supplements a draft CTG that was never finalized. The ACT 
applies to offset lithographic printing, and provides control recommendations for 
reducing VOC emissions stemming from the use of heat set inks, fountain solutions, and 
cleaning materials. The control levels recommended in the ACT are identical to those in 
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CTG #2, with the exception of cleaning materials. The ACT recommended that cleaning 
material be limited to a VOC composite vapor pressure less than 10 mm Hg at 20 °C or 
contain less than 30% VOC by weight. CTG #2 stated that more recent information 
indicated that the 30% VOC limit is not achievable for all cleaning applications, and 
instead recommended that cleaning material be limited to a VOC composite vapor 
pressure less than 10 mm Hg at 20 °C or contain less than 70% VOC by weight. 
 
NSPS: None 
 
NESHAP: 
 

40 CFR Part 63, Subpart KK - National Emission Standards for the Printing and 
Publishing Industry 

 
The NESHAP applies to major sources of HAPs at which publication rotogravure, 
product and packaging rotogravure, or wide-web flexographic printing presses are 
operated. The NESHAP sets standards that reduce organic HAP emissions, but there 
are no limits on VOC emissions. 
 
EPA Menu of Control Measures:  
 
Three control measures for graphic arts operations were identified in the menu of control 
measures: 

 For flexographic printing operations using high VOC materials, the measure is a 
permanent total enclosure with a control device, achieving an overall combined 
capture and control efficiency of 90%. (Note: This measure is based on 
information used during the development of the MACT standards. The three 
model plants emitted an average of 140 tons of VOC per year, uncontrolled, 
which is much greater than any printing facilities in the District). 

 For lithographic and letterpress printing, the measure is CTG #2 (estimated to 
reduce VOC emissions by 75%). 

 For flexible package printing, the measure is CTG #3 (estimated to reduce VOC 
emissions by 67%). 

 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
Nine BACT determinations were made from 2004 to 2013. Blanket washes were 
typically limited to a composite vapor pressure of 10 mmHg at 20°C, and VOC limits for 
fountain solutions were generally between 3% and 5% by weight. Cleaning materials 
were typically limited to a composite vapor pressure in the range of 10 – 25 mmHg at 
20°C or 2.5 lb of VOC per gallon (300 g/l). Eight of the nine determinations were for 
heatset presses, and required drying oven emissions to be controlled by thermal 
oxidizers with destruction and removal efficiencies from 97% to 98%. One BACT 
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determination was for a coldest press, and limited the VOC content of inks and coatings 
to 2.5 lb/gal (weighted average). 
 
ARB BACT Clearinghouse 
 
For flexographic printing, a 2000 determination set BACT for the drying oven as a 
permanent total enclosure equipped with a thermal oxidizer with a combined 95% 
efficiency. For heatset, lithographic offset printing, there were three BACT 
determinations in 2002. Each required drying oven emissions to be controlled by thermal 
oxidizers with overall capture and control efficiencies from 94% to 98.5%. Blanket 
washes were limited from 5 – 6 mmHg composite VOC vapor pressure at 20°C. 
Fountain solutions in one determination were limited to 8% VOC by volume and in the 
other two determinations, 0.10 lb/gal VOC (12 g/l). 
 
SMAQMD BACT Determinations 
 
A 2014 BACT determination for a non-heatset lithographic printing press required the 
use of low VOC inks, coatings, and fountain solutions that comply with Rule 450. 
 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for graphic arts operations in the following rules were evaluated and 
compared with SMAQMD Rule 450: 
 

 PCAPCD Rule 239 (10/11/12) 
 YSAQMD Rule 2.20 (5/14/08) 
 SJVUAPCD Rule 4607 (12/18/08) 
 VCAPCD Rules 74.19 (6/14/11) and 74.19.1 (11/11/03) 
 SCAQMD Rules 1130 (5/2/14) and 1130.1 (12/13/96)  
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rules 115.432 (12/29/11) 

and 115.442 (4/1/10) 
 Baltimore Rules 26.11.19.10 (8/16/83), 26.11.19.10-1 (8/16/83) and 26.11.19.11 

(8/16/83) 
 
All the requirements of Rule 450 were found to be at least as stringent as the 
corresponding standards of the Texas and Baltimore rules. Compared to other California 
district rules, Rule 450 was generally similar, although differences in the number of 
specialty ink and coating categories resulted in Rule 450 having more stringent VOC 
limits for some categories and less stringent VOC limits for others. No California district 
rule was found to be more stringent than Rule 450 in all aspects. The two areas where 
other rules are more stringent than Rule 450 are summarized below. 
 

Flexographic ink on porous substrates: Rule 450 requires printing inks, other than for 
screen printing, to meet a VOC limit of 300 g/l. The other district rules include this 
same general limit, but the SJVUAPCD, SCAQMD, and VCAPCD rules include a 
lower VOC limit of 225 g/l specifically for flexographic printing on porous substrates. 
 
Optional control device in lieu of meeting material VOC limits: Each of the California 
districts provide an option to use a control device in lieu of meeting material VOC 
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limits. In Rule 450, such a device must have an overall capture and control efficiency 
of at least 67%. The other California district rules require minimum overall capture 
and control efficiencies as shown below: 
 PCAPCD: 70 -- 80%, depending on specific operation 
 YSAQMD: 75% 
 SJVUAPCD and VCAPCD: 75 – 80%, depending on specific operation 
 SCAQMD: 86% 

 
CONCLUSION 
 
Rule 450 is at least as stringent as the CTGs for control of emissions from inks, 
adhesives, coatings, and fountain solutions. The control requirements for heatset 
presses with potential to emit greater than or equal to 25 tpy in Rule 450 are equivalent 
to the requirements in CTGs #2 and #3. Rule 450 contains requirements for solvent 
cleaning that are much more stringent than the CTGs. 
 
For lithographic printing, letterpress printing, and flexible package printing, EPA’s Menu 
of Control Measures lists CTGs #2 and #3 as control measures. As stated above, Rule 
450 is at least as stringent as these CTGs. For flexographic printing using high VOC 
materials, the measure listed is a permanent total enclosure with a control device, 
achieving an overall combined capture and control efficiency of 90%. This measure is 
based on information used during the development of the MACT standards. The three 
model plants emitted an average of 140 tons of VOC per year, uncontrolled, which is 
much greater than any printing facilities in the District. Staff considers this measure to be 
beyond RACT for sources in the District. 
 
The VOC limits for graphic arts materials in the BACT determinations are comparable to 
Rule 450. For heatset dryers used in lithographic printing, BACT determinations required 
control devices with overall capture and control efficiencies in the range of 94% to 98%. 
These are slightly higher than the 90% -- 95% efficiencies required by Rule 450 for large 
(≥25 tpy, uncontrolled) heatset lithographic presses. However, the BACT determinations 
apply to new presses and are considered to be beyond RACT. 
 
The Texas and Baltimore rules are not more stringent than Rule 450. The rules of other 
California districts are similar in stringency to Rule 450, with some specific VOC limits 
higher or lower than Rule 450, primarily due to differences in the number of specialty 
categories. The requirements with potential RACT implications are discussed below. 
 

Flexographic ink on porous substrates: Lowering the VOC limit for inks used in 
flexographic printing would be unlikely to have a significant impact on emissions 
because the vast majority of the permitted businesses in the District that perform 
printing operations use lithographic presses. Flexographic printing is used at only two 
of the 60 businesses. In addition, when SJVUAPCD Rule 4607 was amended on 
December 18, 2008, the VOC limit for flexographic ink on porous substrates was 
lowered from 300 g/l to 225 g/l. In the staff report, SJVUAPCD estimated the cost 
effectiveness of this limit change to range from $13,195 to $26,390 per ton of VOC 
reduced. Staff considers the high cost effectiveness of this limit to be beyond RACT. 
 
Optional control device in lieu of meeting material VOC limits: If a control device is 
used in lieu of VOC-compliant materials, Rule 450 requires an overall capture and 



2017 RACT SIP 
January 23, 2017 
Page C-22 
 

  

control efficiency of at least 67%. Other California district rules require greater control 
efficiencies for this alternative, ranging from 70 – 86%, depending on the type of 
printing operation. The Rule 450 control requirement is only slightly below the range 
of controls required by the other districts. 
 
In the final implementation rule for the 2008 ozone standard, EPA finalized an 
approach that allows states to conclude that previous RACT determinations may still 
constitute RACT if the incremental emission reductions that would result from 
additional controls would be small.27 The District has previously determined that Rule 
450 met RACT for the 1997 8-hour ozone standard28, and that determination was 
approved by EPA in 201629. Currently, there are four heatset lithographic printing 
presses in the District that use control devices in lieu of VOC-compliant inks. Each of 
these control devices is required to meet an overall capture and control efficiency of 
95%; therefore, a strengthening of the control requirement in Rule 450 would not 
result in emission reductions from any existing sources. Staff maintains that required 
control efficiency in Rule 450 still meets RACT. 

 
Rule 450 satisfies the RACT requirement for this category. 
  

                                                 
27 80 FR 12279, March 6, 2015. 
28 “Analysis of Reasonably Available Control Technology for the 8-Hour Ozone State 

Implementation Plan (RACT SIP),” Sacramento Metropolitan Air Quality Management District, 
September 26, 2006. 

29 81 Federal Register 2136, January 15, 2016. 
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Category: Industrial Cleaning Solvents 
 
 
CTG DOCUMENT 
 

Control Techniques Guidelines: Industrial Cleaning Solvents. EPA-453/R-06-001, 
September 2006. 

 
This CTG applies to solvent cleaning unit operations in industries that are not covered by 
other CTGs, or are typically subject to other state or district rules. The cleaning activities 
for removal of foreign material from substrates being cleaned use methods such as 
wiping, flushing, or spraying. 
 
The CTG establishes presumptive RACT using work practice standards, solvent VOC 
content, and alternative VOC vapor pressure limits and add-on control requirements. 
 
The CTG recommends work practices to help reduce VOC emissions from the use, 
handling, storage, and disposal of cleaning solvents and shop towels: 

 Covering open containers and used applicators 
 Minimizing air circulation around cleaning operations 
 Properly disposing of used solvent and shop towels 
 Implementing equipment practices that minimize emissions (e.g., keeping parts 

cleaners covered, maintaining cleaning equipment to repair solvent leaks, etc.) 
 
The CTG recommends requiring solvents used in general cleaning operations to meet a 
VOC content limit of 50 g/l, unless emissions are reduced by at least 85% using an 
emission control system. The CTG also states that, in lieu of a limit on VOC content, the 
VOC composite vapor pressure of the solvent can be limited to 8 mmHg.  
 
The CTG recommends excluding solvent cleaning operations for source categories 
covered under other CTGs, including: 

 Aerospace coatings 
 Wood furniture coatings 
 Shipbuilding and repair coatings 
 Flexible packaging printing materials 
 Lithographic printing materials 
 Letterpress printing materials 
 Flat wood paneling coatings 
 Large appliance coatings 
 Metal furniture coatings 
 Paper, film and foil coatings 
 Plastic parts coatings 
 Miscellaneous metal parts coatings 
 Fiberglass boat manufacturing materials 
 Miscellaneous industrial adhesives 
 Auto and light-duty truck assembly coatings 

 
The CTG also recommends considering exempting cleaning operations that are subject 
to other state/district rules, based on this list from Bay Area AQMD Rule 8-4: 



2017 RACT SIP 
January 23, 2017 
Page C-24 
 

  

 Architectural coatings 
 Metal container, closure, and coil coatings 
 Paper, fabric, and film coatings 
 Light and medium duty motor vehicle assembly plants 
 Surface coating of metal furniture and large appliances 
 Surface coating of miscellaneous metal parts and products 
 Graphic arts printing and coating operations 
 Coating of flat wood paneling and wood flat stock 
 Magnet wire coating operations 
 Aerospace assembly and component coating operations 
 Semiconductor wafer fabrication operations 
 Surface coating of plastic parts and products 
 Wood products coatings 
 Coating, ink, and adhesive manufacturing 
 Flexible and rigid disc manufacturing 
 Marine vessel coatings 
 Motor vehicle and mobile equipment coating operations 
 Polyester resin operations 

 
Finally, the CTG recommends exempting solvent cleaning for these specific activities: 

 Electrical and electronic components; 
 Precision optics; 
 Numismatic dies; 
 Stripping of cured inks, coatings, and adhesives; 
 Cleaning of resin, coating, ink, and adhesive mixing, molding, and application 

equipment; 
 Research and development laboratories; 
 Medical device or pharmaceutical manufacturing; and 
 Performance or quality assurance testing of coatings, inks, or adhesives. 

 
SMAQMD REQUIREMENTS 
 
District Rule 466, Solvent Cleaning, limits VOC emissions from solvents used in cleaning 
operations during the production, repair, maintenance or servicing of parts, products, 
tools, machinery, or equipment, or in general work areas. The VOC content limits are 
shown in the following table: 
 

 
Solvent Cleaning Activity 

VOC Content Limit 
(g/l) 

General (wipe cleaning, maintenance cleaning) 25 
Product Cleaning During Manufacturing Process or Surface 
Preparation for Coating, Adhesive, Sealant, or Ink Application 
 
 General 
 Electrical Apparatus Components/ Electronic Components 
 Medical Devices and Pharmaceuticals 
 Platelets 

 
 
 

25 
100 
800 
800 
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Solvent Cleaning Activity 

VOC Content Limit 
(g/l) 

Repair and Maintenance Cleaning 
 
 General 
 Electrical Apparatus Components/ Electronic Components 
 Medical Devices and Pharmaceuticals 
  General Work Surfaces 
  Tools, Equipment, and Machinery 
 Platelets 

 
 

25 
100 

 
600 
800 
800 

Architectural Coating Application Equipment 25 
Sterilization of food manufacturing and processing equipment 200 

 
As an alternative to complying with the VOC content limits, a control device may be 
used. The control device must either: 1) have a minimum capture efficiency of 90% and 
a minimum control efficiency of 95% (equivalent to 86% overall control) or 2) reduce the 
VOC concentration at the outlet of the control device to less than 50 ppm. 
 
All solvents must be stored in closed containers when not in use. The containers must 
be nonleaking and nonabsorbent. Cleaning methods are limited to: 

 Wipe cleaning 
 Cleaning within closed containers or by using hand held spray bottles from which 

solvents are applied without a propellant-induced force 
 Using cleaning equipment which has a solvent container that is closed during 

cleaning operations, except when depositing and removing objects to be 
cleaned, and is closed during non-operation with the exception of maintenance 
and repair to the cleaning equipment itself 

 Using a remote reservoir degreaser, non-vapor degreaser, or vapor degreaser 
used pursuant to the provisions of Rule 454, Degreasing Operations 

 Using solvent flushing methods where the cleaning solvent is discharged into a 
container that is closed except for solvent collection openings and, if necessary, 
openings to avoid excessive pressure buildup inside the container. The 
discharged solvent from the equipment must be collected into containers without 
atomizing into the open air. The solvent may be flushed through the system by 
air or hydraulic pressure, or by pumping 

 
Rule 466 does not apply to cleaning operations regulated under the following District 
rules: 

 Rule 444 – Petroleum Solvent Dry Cleaning 
 Rule 450 – Graphic Arts Operations 
 Rule 451 – Surface Coating of Miscellaneous Metal Parts and Products 
 Rule 452 – Can Coating 
 Rule 454 – Degreasing Operations 
 Rule 456 – Aerospace Assembly and Component Coating Operations 
 Rule 459 – Automotive, Mobile Equipment, and Associated Parts and 

Components Coating Operations 
 Rule 460 – Adhesives and Sealants 
 Rule 463 – Wood Products Coating 
 Rule 464 – Organic Chemicals Manufacturing Operations 
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 Rule 465 – Polyester Resin Operations 
 
Additional exemptions are provided, including: 

 Cleaning using solvents that contain 25 grams per liter or less VOCs as applied, 
including water and exempt compounds 

 Cleaning of solar cells, laser hardware, scientific instruments, high-voltage 
microwave vacuum tubes, and high-precision optics 

 Cleaning of cotton swabs to remove cottonseed oil before cleaning of high-
precision optics 

 Cleaning of paper-based gaskets and clutch assemblies where rubber is bonded 
to metal by means of an adhesive 

 Cleaning of application equipment used to apply coatings on satellites and 
radiation effect coatings 

 Janitorial cleaning, including graffiti removal 
 Cleaning of sterilization ink indicating equipment provided that the solvent usage 

is less than 1.5 gallons per day 
 Cleaning with aerosol products provided that 160 fluid ounces or less of aerosol 

products are used per day, per stationary source 
 Sanitizing products that are labeled and applied to food-contact surfaces that are 

used to process dry and low-moisture food products and are not rinsed prior to 
contact with food 

 Materials used for the stripping of cured inks, cured coatings, or cured adhesives 
 
OTHER FEDERAL GUIDANCE 
 
ACT: None 
 
NSPS: None 
 
NESHAP: None 
 
EPA Menu of Control Measures:  
 
The 2006 CTG is identified on the menu of control measures for industrial cleaning 
solvents. 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: None 
 
ARB BACT Clearinghouse: None 
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SMAQMD BACT Determinations 
 
In 2012, a BACT determination was made for solvent cleaning operations. BACT was 
determined to be compliance with District Rule 466. 
 
OTHER NONATTAINMENT RULES 
 
The requirements for solvent cleaning operations in the rules listed below were 
evaluated and compared with SMAQMD Rule 466:  

 PCAPCD Rule 240 (12/11/03) 
 YSAQMD Rule 2.31 (5/8/13) 
 SJVUAPCD Rule 4663 (9/20/07) 
 VCAPCD Rule 74.6 (11/11/03) 
 SCAQMD Rules 1131 (6/6/03) and 1171 (5/1/09)  
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.463 (12/29/11) 
 Baltimore Rule 26.11.19.09-1 (4/19/10) 

 
The comparison included only requirements for operations covered by the CTG. The 
VOC standards in Rule 466 are at least as stringent as those in the other nonattainment 
area rules. Although Rule 466 and SCAQMD Rule 1131 both include a specialty 
cleaning category for solvents used to sterilize food manufacturing and processing 
equipment, with a higher VOC limit than the general VOC limits that apply in the other 
rules, this category is necessary for technical reasons. A food processing company in 
the District demonstrated that the higher VOC materials are needed to meet stringent 
USDA requirements that protect against food-borne illness. 
 
CONCLUSION 
 
The generally applicable VOC content limit in Rule 466 is 25 g/l, which is more stringent 
than the CTG limit of 50 g/l. Rule 466 allows VOC content greater than 25 g/l for certain 
specialized operations, including electrical apparatus components, and electronic 
components, medical devices, pharmaceuticals, and platelets; however, the CTG 
recommends that these categories be exempt from the VOC content requirements. The 
Rule 466 and CTG requirements for optional add-on control devices are equivalent. In 
addition, Rule 466 is at least as stringent as the rules of the other nonattainment areas. 
  
Rule 466 satisfies the RACT requirement for this source category. 
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Category: Metal Can Coating 
 
 
CTG DOCUMENT 
 

Control of Volatile Organic Emissions from Existing Stationary Sources – Volume 
II:  Surface Coating of Cans, Coils, Paper, Fabrics, Automobile, and Light-Duty 
Trucks, EPA-450/2-77-008, May 1977. 

 
The CTG applies to two- and three-piece can manufacturing processes, can fabrication 
processes, and end coating operations. The CTG identifies five control alternatives, as 
shown in the following table:  
 

Control Technology VOC Percent Reduction 
Catalytic and non-catalytic incineration 90 
Carbon adsorption 90 
Water-borne and high-solids coatings 60-90 
Ultraviolet curing Up to 100 
Powder coating 100 
 
For various technical reasons, not all RACT alternatives apply to each can 
manufacturing process. Therefore, the CTG specifies the controls that are feasible for 
each process operation, as shown below:  
 

Can Coating Operation Available controls 
2-piece exterior coating Incineration, water-borne and high solid 

coatings, UV curing 
2-piece interior spray coating Incineration, water-borne and high solid 

coatings, powder coating, carbon 
adsorption 

3-piece sheet coating, interior Incineration, water-borne and high solid 
coatings 

3-piece sheet coating, exterior Incineration, water-borne and high solid 
coatings, UV curing 

Can fabricating, side seam spray coating Water-borne and high solid coatings, 
powder coating 

Can fabricating, interior spray coating Incineration, water-borne and high solid 
coatings, powder coating, carbon 
adsorption 

End coating, sealing compound Water-borne and high solid coatings 
End coating, sheet coating Carbon adsorption, incineration, water-

borne and high solid coatings 
 
The CTG specifies presumptive RACT as the following numeric VOC limits, based on 
the water-borne and high-solids coatings control alternative: 
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Can Coating Operation VOC Content Limit (g/l) 

Sheet basecoat, overvarnish, 2-piece 
exterior 

340 

2- and 3-piece interior spray, 2-piece 
end 

510 

3-piece side seam spray 660 
End sealing  440 
Prime topcoat or single coat 310 

 
SMAQMD REQUIREMENTS 
 
District Rule 452, Can Coating, limits the VOC content for 11 categories of can coating 
materials as shown in the table below. 
 

Coating type VOC Content (g/l) 
Interior base coating 225 
Interior base coating overvarnish 225 
Exterior base coating 225 
Exterior base coating overvarnish 225 
2-piece can exterior base coating 250 
2-piece can exterior base overvarnish 250 
2-piece can interior body spray 420 
3-piece interior body spray 360 
2-piece can exterior end coating 250 
3-piece can side seam spray 660 
End sealing compound for 
food/beverage cans 

20 

End sealing compound for non-food 
containers 

0 

 
Emissions control equipment may be used instead of VOC content limits, provided that 
the overall collection and control is at least 90% on a mass basis. Rule 452 also 
specifies a 25 g/l limit for cleaning materials used for container assemble equipment. 
Additionally, all VOC-materials and VOC-containing cloth, sponges, and other materials 
used for solvent cleaning must be stored in closed containers when not in use. 
 
OTHER FEDERAL GUIDANCE 
 
NSPS: 
 

40 CFR Part 60, Subpart WW - Standards of Performance for the Beverage Can 
Surface Coating Industry 

 
The NSPS limits VOC emissions from beverage can coating operations as shown in the 
following table. The facility may use low VOC materials and/or capture and control 
systems to meet the limits. Limits for the specific operations are as follows: 
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Operation type VOC Content Limit (g/l) 

2-piece exterior (except clear base coat) 290 
2-piece exterior clear base coat and 
overvarnish coating 

460 

2-piece interior spray coating 890 
 
NESHAP: 
 

40 CFR Part 63, Subpart KKKK - National Emission Standards for Hazardous Air 
Pollutants: Surface Coating of Metal Cans 

 
The NESHAP specifies HAP emissions limitations for new and existing can coating 
operations. The NESHAP sets standards that reduce organic HAP emissions, but there 
are no limits on VOC emissions. 
 
Note: There are no sources in the District that are subject to either the NSPS or the 
NESHAP. 
 
EPA Menu of Control Measures:  
 
Three control measures for surface coating of metal cans were identified in the menu of 
control measures: 

 For coating operations that use high VOC materials, the measure is a permanent 
total enclosure with a control device, achieving an overall combined capture and 
control efficiency of 92%. (Note: This measure is based on information used 
during the development of the MACT standards, which are applicable to major 
sources of HAPs). 

 Again, for coating operations that use high VOC materials, the measure is an 
incinerator achieving an overall combined capture and control efficiency of 84%. 

 A measure that reduces fugitive VOC emission using process modifications, 
reducing overall VOC emissions by 9%. 

 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE 
 

Determination of Reasonably Available Control Technology and Best Available 
Retrofit Control Technology for Metal Container, Closure and Coil Coating 
Operations, Air Resources Board, July 21, 1992. 

 
In 1992, the ARB issued a RACT/BARCT determination document for metal container, 
closure and coil coating operations. The following VOC content limits for metal can 
coatings were recommended as RACT and BARCT. 
 

Coating type VOC Content Limit (g/l) 
Sheet basecoat or overvarnish 225 
2-piece can exterior base coat or 
overvarnish 

250 

2-piece can interior body spray 420 
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Coating type VOC Content Limit (g/l) 
3-piece interior body spray 360 
3-piece can side seam spray 660 
Ink 300 
End sealing compound for 
food/beverage cans 

440 

End sealing compound for non-food 
containers 

20 

Exterior body spray 445 
 
Emissions control equipment may be used instead of meeting VOC content limits, 
provided that the overall collection and control efficiency is at least 85%. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
There are two BACT determinations, in 2006 and 2010, for can coating operations. In 
both cases, BACT was determined to be a thermal oxidizer, with a capture efficiency of 
80% and destruction efficiency of 98% (2010) or 95% (2006). These are equivalent to 
78% and 76% overall control efficiency, respectively. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations: None 
 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for metal can coating operations in the rules listed below were 
evaluated and compared with SMAQMD Rule 452:  

 PCAPCD Rule 223 (10/6/94) 
 SJVUAPCD Rule 4604 (9/20/07) 
 SCAQMD Rule 1125 (1/13/95) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.421 (6/25/15) 
 Baltimore Rule 26.11.19.04 (8/16/83) 

 
The requirements in Rule 452 are at least as stringent as those in the other 
nonattainment area rules. 
 
CONCLUSION 
 
Rule 452 is more stringent than the CTG presumptive RACT for coating VOC limits. The 
CTG specifies emission control as an alternative to the coating limits. The CTG does not 
specify capture efficiency, but concludes that at least 90% control efficiency is 
achievable for incineration and carbon adsorption. Rule 452 specifies a combined 
capture and control efficiency of at least 90%, which also exceeds the requirements of 
the BACT determinations. 
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Rule 452 is more stringent than the NSPS and the EPA menu of control measures. Rule 
452 is as stringent as or more stringent than ARB’s RACT/BARCT determination and the 
rules of the other nonattainment area. 
 
Rule 452 satisfies the RACT requirement for this category. 
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Category: Metal Furniture Coating 
 
 
CTG DOCUMENTS 
 

Control of Volatile Organic Emissions from Existing Stationary Sources Volume 
III: Surface Coating of Metal Furniture, EPA-450/2-77-032, December 1977. 

 
The 1977 CTG applies to any facility that performs surface coating (finishing) of metal 
furniture, including any furniture made of metal or any metal parts that will be assembled 
with other non-metal parts to form a furniture piece. The CTG does not include a model 
rule, but establishes presumptive RACT for metal furniture surface coating operations as 
an emission limit of 0.36 kg of organic solvent emitted per liter of coating, minus water. 
This standard applies to the daily volume-weighted average of all coatings used on a 
coating line. The single emission standard does not account for differences between air 
dried and baked coatings or for specific requirements for individual coating types. This 
CTG was superseded by a new CTG in 2007, which is discussed below. 
 

Control Techniques Guidelines for Metal Furniture Coatings, EPA-453/R-07-005, 
September 2007. 

 
The 2007 CTG applies to each metal furniture surface coating unit at a facility where the 
total actual VOC emissions from all such operations, including related cleaning activities, 
are at least 15 lb/day (or an equivalent level such as 3 tons per 12-month rolling period) 
before consideration of controls. 
 
The 2007 CTG specifies three alternative methods to reduce VOC emissions from metal 
furniture coatings: lower VOC limits, add-on controls, or a combination of lower VOC 
limits and add-on controls. The CTG also recommends work practices and application 
methods with high transfer efficiency. Specific metal furniture coatings VOC content 
limits are detailed below. 
 

Coating Type 
VOC Content, g/l (lb/gal) 
Air Dried Baked 

General, One-Component 275 (2.3) 275 (2.3) 
General, Multi-Component 340 (2.8) 275 (2.3) 
Extreme High Gloss 340 (2.8) 360 (3.0) 
Extreme Performance 420 (3.5) 360 (3.0) 
Heat Resistant 420 (3.5) 360 (3.0) 
Metallic 420 (3.5) 420 (3.5) 
Pretreatment Coatings 420 (3.5) 420 (3.5) 
Solar Absorbent 420 (3.5) 360 (3.0) 

 
In lieu of meeting the VOC content limits, the CTG recommends an overall control 
efficiency of 90% for add-on control equipment for metal furniture coating operations. 
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SMAQMD REQUIREMENTS 
 
District Rule 451, Surface Coating of Miscellaneous Metal Parts and Products, applies to 
the coating of metal parts and products, including metal furniture. Rule 451 sets the 
following VOC content limits and work practices for miscellaneous metal parts coatings, 
as shown below: 
 

Coating Type 
VOC Content, g/l (lb/gal) 

Air Dried Baked 
Aluminum Coating for Window Frames and 
Door Frames* 

420 (3.5) 275 (2.3) 

Camouflage 420 (3.5) 360 (3.0) 
Electrical Insulating 340 (2.8) 275 (2.3) 
Etching Filler 420 (3.5) 420 (3.5) 
Extreme High Gloss 420 (3.5) 360 (3.0) 
Extreme Performance 420 (3.5) 360 (3.0] 
Heat Resistant 420 (3.5) 360 (3.0) 
Metallic/Iridescent 420 (3.5) 420 (3.5) 
Prefabricated Architectural 
Component 

420 (3.5) 275 (2.3) 

Pretreatment Wash Primer 420 (3.5) 420 (3.5) 
Silicone Release Coating 420 (3.5) 420 (3.5) 
Solar Absorbent 420 (3.5) 360 (3.0) 
All Other Coatings 340 (2.8) 275 (2.3) 
* The limit for aluminum coatings for window frames and door frames is the same as for 
other prefabricated architectural component coatings. 
 

 Coating removers (strippers): VOC content no more than 200 g/l (1.7 lb/gal). 
 High efficiency applications equipment (e.g., HVLP, roll coater, dip coater, flow 

coater, electrostatic spray coating). 
 Work practices for material storage and equipment cleaning.  
 Product cleaning or surface prep solvents: VOC content no more than 25 g/l 

(0.21 lb/gal).  
 
Rule 451 provides an option to use add-on control equipment with an overall control 
efficiency of at least 90% in lieu of using coatings and other materials that meet the VOC 
content limits. 
 
Rule 451 contains the following exemptions: 
 

 Prefabricated architectural components not coated in a shop. 
 Motor vehicles. 
 Aircraft or aerospace vehicles. 
 Cans, coils, and magnet wire. 
 Adhesives and sealants. 
 Magnetic data storage disks. 
 Safety indicating coatings. 
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 Stencil coatings. 
 Conformal coatings. 
 Hand lettering. 
 Any coating used at less than 55 gallons per year per source, consistent with the 

EPA Region IX “Little Bluebook” (Guidance Document for Correcting Common 
VOC and Other Rule Deficiencies, April 1, 1991, revised August 21, 2001). 

 
Rule 451 sets additional limits on the VOC content of coatings applied to metal furniture 
at a stationary source where the emissions are 3 tons of VOC or greater, prior to 
emissions control equipment, per 12-month rolling period. This applicability threshold is 
consistent with the 2007 CTG. The limits for metal furniture coatings are shown below. If 
a coating is subject to a limit as metal furniture coating and also as a miscellaneous 
metal parts and products coating, the more stringent limit applies.  
 

Coating Type 
VOC Content, g/l (lb/gal) 

Air Dried Baked 
General, Multi-Component 340 (2.8) 275 (2.3) 
Etching Filler 420 (3.5) 420 (3.5) 
Extreme High Gloss 340 (2.8) 360 (3.0) 
Extreme Performance 420 (3.5) 360 (3.0) 
Heat Resistant 420 (3.5) 360 (3.0) 
Metallic/Iridescent 420 (3.5) 420 (3.5) 
Pretreatment Wash Primer 420 (3.5) 420 (3.5) 
Solar Absorbent 420 (3.5) 360 (3.0) 
All Other Coatings 275 (2.3) 275 (2.3) 

 
 
OTHER FEDERAL GUIDANCE 
 
ACT: None 
 
NSPS: 
 

40 CFR Part 60, Subpart EE—Standards of Performance for Surface Coating of 
Metal Furniture 

 
The NSPS applies to any metal furniture surface coating operation using 3,842 liters 
(1,015 gallons) or more of organic coating per year. The emission limit in subpart EE is 
0.90 kg of VOC per liter of coating solids applied. Assuming a VOC density of 0.884 kg/l 
(as does the 2007 CTG), this is equivalent to 450 grams of VOC per liter of coating.  
 
NESHAP: 
 

40 CFR Part 63, Subpart RRRR—National Emission Standards for Hazardous Air 
Pollutants for Surface Coating of Metal Furniture 

 
The NESHAP applies to metal furniture surface coating operations at major sources of 
HAP. Existing major sources must emit no more than 0.10 kg organic HAP/liter coatings 
solids used (0.83 lb/gal). The denominator of the NESHAP emission limit does not 
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include solids lost as overspray. New and reconstructed major sources must emit no 
organic HAP, unless the permitting authority approves use of an alternative limit of 0.094 
kg organic HAP/liter coatings solids used (0.78 lb/gal) for certain specialty applications. 
The new source standards were based on facilities that use powder coatings or liquid 
coatings that contained no organic HAP. There is no limit on the content of VOCs that 
are not HAPs. 
 
EPA Menu of Control Measures:  
 
A total of four control measures are in the menu of control measures for metal furniture 
coatings. Three of the control measures are based on the 2007 CTG, the NESHAP, and 
SCAMQD Rule 1107. The other control measure, permanent total enclosure, was 
evaluated by EPA in conjunction with a thermal oxidizer in the MACT standard-setting 
process for this source category. 
 

 
Equipment 

 
Technology 

Control 
Efficiency 

Cost 
Effectiveness

Metal Furniture Surface 
Coating 

Reduced Solvent Utilization 84% $118/ton 

Metal Furniture, 
Appliances, Parts 

Reformulation-Process 
Modification 

36% $4,043/ton 

Metal Furniture Coatings Low-VOC Coating Materials 35% $200/ton 
Metal Furniture Surface 
Coating 

Permanent Total Enclosure 95% $24,325/ton 

 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: There have been no recent BACT 
determinations for metal furniture coatings. The last BACT determination is from 2000, 
which established a VOC emission limit of 3.5 lb/gal for metal surface coating using a dip 
tank. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determination: None 
 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for metal furniture coating operations in the rules listed below were 
evaluated and compared with SMAQMD Rule 451:  

 PCAPCD Rule 245 (8/20/09) 
 YSAQMD Rule 2.25 (5/14/08) 
 SJVUAPCD Rule 4603 (9/17/09) 
 SCAQMD Rule 1107 (1/6/06) 
 VCAPCD Rule 74.12 (4/8/08) 
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 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.453 (6/25/15) 
 Baltimore Rule 26.11.19.08 (5/26/14) 

 
The comparison included only requirements for operations covered by the 2007 CTG, 
that is, for facilities where the total actual VOC emissions from furniture coating and 
related cleaning activities are at least 3 tons per 12-month rolling period, prior to 
emissions control equipment. 
 
Rule 451 is at least as stringent as the SJVUAPCD, SCAQMD, and Baltimore rules, all 
of which include limits specifically pertaining to metal furniture coating. Compared to the 
rules for the rest of the nonattainment areas, Rule 451 is similar but has a few lower 
VOC limits for certain coating categories and a few higher limits for other coating 
categories. Lower limits from other nonattainment area rules are shown in the table 
below. 
 

Coating Type 

VOC Content Limit (g/l) 
SMAQMD 
Rule 451 

PCAPCD 
Rule 245 

YSAQMD 
Rule 2.25 

VCAPCD 
Rule 74.12 

Texas 
Rule 115.453 

Extreme 
Performance, Air 
Dried 

420 -- -- -- 360 

Heat Resistant, Air 
Dried 

420 -- -- -- 360 

Metallic, Air Dried 420 -- -- -- 360 
Metallic, Baked 420 360 360 360 360 
Pretreatment Wash 
Primer, Air Dried 

420 340 -- 340 360 

Pretreatment Wash 
Primer, Baked 

420 275 -- 275 360 

Solar Absorbent, 
Air Dried 

420 -- -- -- 360 

 
The PCAPCD, YSAQMD and VCAPCD rules do not include VOC limits specifically 
pertaining to metal furniture coating. Metal furniture coatings in these rules are subject to 
the same limits as coatings for miscellaneous metal parts and products. 
 
All rules except for the Baltimore rule allow an emissions control device to be used in 
lieu of complying with the VOC content limits. A comparison of the minimum combined 
capture and control efficiencies is shown in the table below. 
  

Minimum Overall VOC Capture and Control Efficiency  
SMAQMD 
Rule 451 

PCAPCD 
Rule 245 

YSAQMD 
Rule 2.25 

VCAPCD 
Rule 74.12 

SCAQMD 
Rule 1107 

SJVUAPCD 
Rule 4603 

Texas 
Rule 115.453

90% 95% 85% 90% 86% 90% 90% 
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CONCLUSION 
 
Rule 451 is equivalent in stringency to the 2007 CTG for large metal furniture coating 
operations, i.e., at stationary sources where the emissions are 3 tons of VOC or greater 
per 12-month rolling period, prior to emissions control equipment. Rule 451 is more 
stringent than the NSPS. 
 
Rule 451 is at least as stringent as the EPA Menu of Control Measures except for 
permanent total enclosure, which has not been required by any of the regulations 
included in this analysis. Rule 451 is at least as stringent as the BACT determination, 
which set a VOC limit of 3.5 lb/gal; none of the metal furniture coating VOC limits in Rule 
451 exceeds 3.5 lb/gal. 
 
Rule 451 is at least as stringent as the SCAQMD, SJVUAPCD and Baltimore rules. The 
PCAPCD, YSAQMD and VCAPCD rules have lower VOC limits for some coating 
categories; however, none of these rules include limits specifically pertaining to metal 
furniture coatings. Instead, metal furniture coatings are subject to the same limits as 
coatings for miscellaneous metal parts and products. 
 
If a control device is used in lieu of complying with the VOC limits, Rule 451 requires at 
least 90% combined capture and control efficiency, which is in the middle of the range of 
efficiencies required by the other nonattainment area rules (85% to 95%). 
 
The Texas rule contains four VOC limits that are lower than Rule 451, the CTG, and all 
of the other guidance and regulations compared; therefore, Staff considers these limits 
to be beyond RACT. 
 
Rule 451 satisfies the RACT requirement for this category. 
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Category: Miscellaneous Metal and Plastic Parts and Products Coating and 

Motor Vehicle Materials 
 
 
CTG DOCUMENTS 
 

Control of Volatile Organic Compound Emissions from Existing Stationary 
Sources – Volume VI: Surface Coating of Miscellaneous Metal Parts and 
Products, EPA-450/2-78-015, June 1978. 

 
The 1978 CTG applies to the coating of miscellaneous metal parts and products. This 
CTG is less stringent than the 2008 CTG, which is discussed below. 
 

Control Techniques Guidelines for Miscellaneous Metal and Plastic Parts 
Coatings, EPA-453/R-08-003, September 2008.  

 
The 2008 CTG applies not just to the coating of miscellaneous metal parts and products 
but also several other operations, including: 
 

 Miscellaneous plastic parts and products coatings 
 Automotive/transportation plastic parts coatings 
 Business machine plastic parts coatings 
 Pleasure craft coatings 
 Motor vehicle materials 

 
This CTG category includes several coating operations – miscellaneous plastic parts 
and products, automotive/transportation plastic parts, business machine plastic parts, 
and pleasure craft – for which the District does not have a rule that contains specific 
VOC content limits for the coatings. Although Rule 441, Organic Solvents, applies more 
generically to total VOC emissions, the rule does not meet RACT for these coating 
operations. This has been identified as a RACT deficiency and the District plans to adopt 
a RACT rule to regulate these coating operations. 
 
This analysis will focus on RACT for the two operations the District currently regulates: 
miscellaneous metal parts and products coatings, and motor vehicle materials. 
 
The 2008 CTG establishes presumptive RACT for metal part surface coating operations 
as the following emission limits based on low-VOC coatings: 
 

 
Coating 

VOC Content Limit, g/l (lb/gal) 
Air Dried Baked 

General one-component 340 (2.8) 280 (2.3) 
General multi-component 340 (2.8) 280 (2.3) 
Camouflage 420 (3.5) 420 (3.5) 
Electric-insulating varnish 420 (3.5) 420 (3.5) 
Etching filler 420 (3.5) 420 (3.5) 
Extreme high-gloss 420 (3.5) 360 (3.0) 
Extreme performance 420 (3.5) 360 (3.0) 
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Coating 

VOC Content Limit, g/l (lb/gal) 
Air Dried Baked 

Heat-resistant 420 (3.5) 360 (3.0) 
High performance architectural 740 (6.2) 740 (6.2) 
High temperature 420 (3.5) 420 (3.5) 
Metallic 420 (3.5) 420 (3.5) 
Military specification 340 (2.8) 280 (2.3) 
Mold-seal 420 (3.5) 420 (3.5) 
Pan backing 420 (3.5) 420 (3.5) 
Prefabricated architectural multi-component 420 (3.5) 280 (2.3) 
Prefabricated architectural one-component 420 (3.5) 280 (2.3) 
Pretreatment coatings 420 (3.5) 420 (3.5) 
Repair and touch up 420 (3.5) 360 (3.0) 
Silicone release 420 (3.5) 420 (3.5) 
Solar-absorbent 420 (3.5) 360 (3.0) 
Vacuum-metalizing 420 (3.5) 420 (3.5) 
Drum coating, new, exterior 340 (2.8) 340 (2.8) 
Drum coating, new, interior 420 (3.5) 420 (3.5) 
Drum coating, reconditioned, exterior 420 (3.5) 420 (3.5) 
Drum coating, reconditioned, interior 500 (4.2) 500 (4.2) 
 
The 2008 specifies RACT VOC content limits for materials used on motor vehicle other 
than at automobile and light-duty truck assembly plants, as shown in the table below. 
 

Material VOC Content Limit (g/l) 
Motor vehicle cavity wax 650 
Motor vehicle sealer 650 
Motor vehicle deadener 650 
Motor vehicle gasket/gasket sealing 
material 

200 

Motor vehicle underbody coating 650 
Motor vehicle trunk interior coating 650 
Motor vehicle bedliner 200 
Motor vehicle lubricating 
wax/compound 

700 

 
The CTG recommends an option to use add-on control equipment with an overall control 
efficiency of at least 90% in lieu of using coatings and other materials that meet the VOC 
content limits. 
 
The 2008 CTG recommends the following work practices: 
 

 Store all VOC-containing materials and used shop towels in closed containers 
 Ensure that mixing and storage containers used for VOC-containing materials 

are kept closed at all times except when depositing or removing these materials 
 Minimize spills of VOC-containing materials 
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 Convey VOC-containing materials from one location to another in closed 
containers or pipes 

 Minimize VOC emissions from cleaning of storage, mixing, and conveying 
equipment 

 
The following application methods are recommended by the 2008 CTG: 
 

 Electrostatic application 
 HVLP spray 
 Flow coat 
 Roller coat 
 Dip coat, including electrodeposition 
 Other coating application methods capable of achieving a transfer efficiency 

equivalent or better than that achieved by HVLP spraying 
 
The 2008 CTG recommends the following types of coatings and coating operations be 
exempt from the recommended VOC content limits:  
 

 Stencil coatings 
 Safety-indicating coatings 
 Solid-film lubricants 
 Electric-insulating and thermal-conducting coatings 
 Touch-up and repair coatings 
 Coating application utilizing hand-held aerosol cans 

 
SMAQMD REQUIREMENTS 
 
District Rule 451, Surface Coating of Miscellaneous Metal Parts and Products, sets the 
following VOC content limits and work practices for miscellaneous metal parts coatings, 
as shown below: 
 

 
Coating 

VOC Content Limit, g/l (lb/gal) 
Air Dried Baked 

Aluminum Coating for Window Frames and 
Door Frames* 

420 (3.5) 275 (2.3) 

Camouflage 420 (3.5) 360 (3.0) 
Electrical Insulating 340 (2.8) 275 (2.3) 
Etching Filler 420 (3.5) 420 (3.5) 
Extreme High Gloss 420 (3.5) 360 (3.0) 
Extreme Performance 420 (3.5) 360 (3.0] 
Heat Resistant 420 (3.5) 360 (3.0) 
Metallic/Iridescent 420 (3.5) 420 (3.5) 
Prefabricated Architectural 
Component 

420 (3.5) 275 (2.3) 

Pretreatment Wash Primer 420 (3.5) 420 (3.5) 
Silicone Release Coating 420 (3.5) 420 (3.5) 
Solar Absorbent 420 (3.5) 360 (3.0) 
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Coating 

VOC Content Limit, g/l (lb/gal) 
Air Dried Baked 

All Other Coatings 340 (2.8) 275 (2.3) 
* The limit for aluminum coatings for window frames and door frames is the same as for 
other prefabricated architectural component coatings. 
 

 Coating removers (strippers): no more than 200 g VOC/liter of material (1.7 
lb/gal). 

 High efficiency applications equipment (e.g., HVLP, roll coater, dip coater, flow 
coater, electrostatic spray coating). 

 Work practices for material storage and equipment cleaning.  
 Product cleaning or surface prep solvents: no more than 25 g VOC/liter of 

material (0.21 lb/gal).  
 
Rule 451 provides an option to use add-on control equipment with an overall control 
efficiency of at least 90% in lieu of using coatings and other materials that meet the VOC 
content limits. 
 
Rule 451 contains the following exemptions: 
 

 Prefabricated architectural components not coated in a shop. 
 Motor vehicles. 
 Aircraft or aerospace vehicles. 
 Cans, coils, and magnet wire. 
 Adhesives and sealants. 
 Magnetic data storage disks. 
 Safety indicating coatings. 
 Stencil coatings. 
 Conformal coatings. 
 Hand lettering. 
 Any coating used at less than 55 gallons per year per source, consistent with the 

EPA Region IX “Little Bluebook” (Guidance Document for Correcting Common 
VOC and Other Rule Deficiencies, April 1, 1991, revised August 21, 2001). 

 
Motor Vehicle Materials 
 
Motor vehicle materials are regulated under District Rule 459, Automotive, Mobile 
Equipment, and Associated Parts and Components Coating Operations. Rule 459 sets 
the following limits on VOC content. 
 

Material 
VOC Content Limit 

(g/l) 
Motor vehicle cavity wax 650 
Motor vehicle sealer 420* 
Motor vehicle deadener 650 
Motor vehicle gasket/gasket sealing 
material 

200 

Motor vehicle underbody coating 430 
Motor vehicle trunk interior coating 420 
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Material 
VOC Content Limit 

(g/l) 
(Single stage coating) 
Motor vehicle bedliner 200 
Motor vehicle lubricating 
wax/compound 

700 

* Sealer is regulated under Rule 460, Adhesives and Sealants, as “Other Sealant” 
 
OTHER FEDERAL GUIDANCE 
 
ACT: None 
 
NSPS: None 
 
NESHAP: 
 

40 CFR Part 63, Subpart MMMM—National Emission Standards for Hazardous 
Air Pollutants for Surface Coating of Miscellaneous Metal Parts and Products 

 
This NESHAP applies to miscellaneous metal parts and products manufacturing surface 
coating operations at major HAP sources. These standards are in terms of pounds of 
organic HAP per gallon solids used. Since many VOC are not HAP, these limits for HAP 
establish no practical limits on VOC content or VOC emissions from these operations. 
 
EPA Menu of Control Measures:  
 
Coating reformulation is identified in the menu of control measures for metal parts and 
products coating.  
 

Equipment Technology 
Control 

Efficiency
Metal Parts and Products Coating Reformulation-Process Modification 36% 
Miscellaneous Metal and Plastic 
Parts Coating 

Coating Reformulation 35% 

 
The control measures are based on SCAQMD Rule 1107 and the 2008 CTG for 
miscellaneous metal and plastic parts coatings.  
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE 
 

Determination of Reasonably Available Control Technology for Metal Parts and 
Products Coating Operations, Air Resources Board, December 10, 1992. 

 
In 1992, the ARB issued a RACT determination document for metal parts and products 
coating operations. The determination included: 

 Low VOC coatings (or a control device with at least 85% overall efficiency) 
 High transfer efficiency coating devices, such as HVLP, electrostatic, dip coat, or 

hand application 
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 Surface preparation solvents: ≤200 g/l VOC or initial boiling point >190 °C 
 
The recommend RACT limits for coatings are shown in the table below. 
 

Coating 
VOC Content Limit, g/l (lb/gal) 
Air Dried Baked 

Camouflage 420 (3.5) 360 (3.0) 
High Gloss 420 (3.5) 360 (3.0) 
High Performance Architectural 750 (6.3) 750 (6.3) 
Extreme Performance 750 (6.3) 750 (6.3) 
Heat Resistant 420 (3.5) 360 (3.0) 
High Temperature 550 (4.6) 550 (4.6) 
Metallic 420 (3.5) 420 (3.5) 
Mold Seal 750 (6.3) 750 (6.3) 
Pan Backing 480 (4.0) 480 (4.0) 
Pretreatment wash primer 420 (3.5) 420 (3.5) 
Silicone Release 420 (3.5) 420 (3.5) 
Solar Absorbent 420 (3.5) 360 (3.0) 
Vacuum Metalizing 800 (6.7) 800 (6.7) 
All other coatings 340 (2.8) 275 (2.3) 
 
The RACT determination recommended exempting the following: 

 Stencil coatings 
 Safety temperature indicating coatings 
 Powder coatings   
 Adhesives regulated by a district rule 
 Small users 
 Coating operations regulated by other source-specific rules 
 Performance tests on coatings 

 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: 
 
Since 2004, there have been seven BACT determinations for miscellaneous metal parts 
and products surface coating operations. BACT ranged from low-VOC coatings, HVLP 
or equivalent transfer efficiency, operator training, closed container requirements, 
limiting the average VOC content of all coatings used at a facility, or limitation on total 
usage of coatings. One of the BACT determinations for a major facility required a 
regenerative thermal oxidizer add-on control device. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determination: 
 
In July 2016, a BACT determination for a miscellaneous metal parts coating operation 
was determined under two scenarios: 1) a spray booth emitting <1,170 lb/month and 
≤4,660 lb/year of VOC, and 2) a spray booth emitting ≥1,170 lb/month or >4,660 lb/year 
of VOC. BACT for the lower emitting units was determined to be the use of HVLP spray 
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or equivalent application equipment, use of an enclosed gun cleaner, and compliance 
with the VOC content limits shown in the table below. For the higher emitting units, 
BACT was determined to be compliance with the VOC content limits shown in the table 
below plus a control device achieving ≥90% collection efficiency and ≥95% destruction 
efficiency.  
 

Coating 
VOC Content Limit, g/l (lb/gal) 

Air Dried Baked 
General One- Component 275 (2.3) 275 (2.3) 
Aluminum Coating for Window 
Frames and Door Frames 

420 (3.5) 275 (2.3) 

Camouflage 420 (3.5) 420 (3.5) 
Electrical Insulating 340 (2.8) 275 (2.3) 
Etching Filler 340 (2.8) 275 (2.3) 
Extreme High Gloss 420 (3.5) 360 (3.0) 
Extreme Performance 420 (3.5) 360 (3.0) 
Heat Resistant 420 (3.5) 360 (3.0) 
Metallic/Iridescent 420 (3.5) 420 (3.5) 
Prefabricated Architectural 
Component 

420 (3.5) 275 (2.3) 

Pretreatment Wash Primer 420 (3.5) 420 (3.5) 
Silicone Release 420 (3.5) 420 (3.5) 
Solar Absorbent 420 (3.5) 360 (3.0) 
All Other Coatings 340 (2.8) 275 (2.3) 
 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for metal parts and products coating operations in the rules listed 
below were evaluated and compared with SMAQMD Rule 451: 

 PCAPCD Rule 245 (8/20/09) 
 YSAQMD Rule 2.25 (5/14/08) 
 SJVUAPCD Rule 4603 (9/17/09) 
 SCAQMD Rule 1107 (1/6/06) 
 VCAPCD Rule 74.12 (4/8/08) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.453 (6/25/15) 
 Baltimore Rule 26.11.19.08 (5/26/14) 

 
No VOC content limits in the Baltimore rule were lower than those in Rule 451. For the 
other nonattainment areas, each rule had some VOC content limits that were higher and 
some lower for certain coating categories compared to the corresponding limits in Rule 
451. The table below shows only the coating categories for which one or more rules 
have a lower VOC limit than Rule 451. 
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Coating Type 

VOC Content Limit (g/l) 

SMAQMD 
Rule 451 

PCAPCD 
Rule 245 

YSAQMD 
Rule 2.25 

VCAPCD 
Rule 
74.12 

SCAQMD 
Rule 1107 

SJVUAPCD 
Rule 4603 

Texas* 
Rule 

115.453 
General One 
Component, Air 
Dried 

340 275 -- 275 275 -- -- 

Etching Filler, 
Baked 

420 -- -- -- -- -- 360 

Extreme High 
Gloss, Air Dried 

420 340 -- -- 340 -- -- 

Metallic, Baked 420 360 360 360 -- 360 360 
Prefabricated 
Architectural 
Component, One 
Component 
Coating, Air Dried 

420 -- -- -- 275 -- -- 

Prefabricated 
Architectural 
Component, 
Multicomponent 
Coating, Air Dried 

420 -- -- -- 340 -- -- 

Pretreatment 
Wash Primer, Air 
Dried 

420 340 -- 340 -- -- -- 

Pretreatment 
Wash Primer, 
Baked 

420 275 -- 275 -- -- 360 

Silicone Release, 
Baked 

420 -- -- -- -- -- 360 

*Facilities with VOC emissions less than 3 lb/hr and 15 lb/day are exempt from the VOC limits in Texas 
Rule 115.453. 

 
All rules except for the Baltimore rule allow an emissions control device to be used in 
lieu of complying with the VOC content limits. A comparison of the minimum combined 
capture and control efficiencies is shown in the table below. 
  

Minimum Overall VOC Capture and Control Efficiency  
SMAQMD 
Rule 451 

PCAPCD 
Rule 245 

YSAQMD 
Rule 2.25 

VCAPCD 
Rule 74.12 

SCAQMD 
Rule 1107 

SJVUAPCD 
Rule 4603 

Texas* 
Rule 115.453 

90% 95% 85% 90% 86% 90% 90% 
 
CONCLUSION 
 
The VOC content limits in Rule 451 for miscellaneous metal parts and products coatings 
are more stringent than those in the 2008 CTG, which is also the recommended 
measure in the EPA Menu of Control Measures. If a control device is used in lieu of 
complying with the VOC limits, both Rule 451 and the CTG require at least 90% control. 
Rule 451 is also more stringent than the ARB RACT determination. 
  
Rule 451 is at least as stringent as the Baltimore rule. For the other nonattainment 
areas, each rule had some VOC content limits that were higher and some lower for 
certain coating categories compared to the corresponding limits in Rule 451. In addition, 
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each of these rules contained more specialty categories than Rule 451, with higher VOC 
content limits than those of the more general categories in Rule 451. For these reasons, 
one cannot conclude that any other nonattainment area rule is more stringent than Rule 
451 when the VOC limits are considered as a whole. If a control device is used in lieu of 
complying with the VOC limits, Rule 451 requires at least 90% combined capture and 
control efficiency, which is in the middle of the range of efficiencies required by the other 
nonattainment area rules (85% to 95%). 
 
The SMAQMD BACT determination has lower VOC limits than Rule 451 for air dried and 
baked etching filler. For higher emitting spray booths, the BACT determination requires a 
control device in addition to meeting the coating VOC limits. The Rule 451 standards are 
not as stringent as the BACT determination; however, the BACT standards do not apply 
to existing operations and are considered to be beyond RACT.  
 
The VOC content limits in Rule 459 for motor vehicle materials are more stringent than 
those specified in the 2008 CTG. 
 
Rules 451 and 459 satisfy RACT for this source category. 
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Category: Organic Chemical Manufacturing: Process Vents from Reactor 
Processes and Distillation Operations 

 
 
CTG DOCUMENT 
 

Control of Volatile Organic Compound Emissions from Reactor Processes and 
Distillation Operations in the Synthetic Organic Chemical Manufacturing Industry. 
EPA-450/4-91-031, August 1993. 

 
The CTG applies to continuous process vent streams from reactors, associated product 
recovery systems, and distillation operations in synthetic organic chemical 
manufacturing industry (SOCMI) process units. SOCMI process units produce a specific 
list of chemicals, listed in Appendix A of the CTG. 
 
Process vents must be controlled if the Total Resource Effectiveness (TRE) index value 
is less than or equal to 1.0. The TRE is a measure of the relative cost effectiveness of 
applying combustion controls, and is calculated using equations in the CTGs. Inputs to 
the TRE calculation are the vent stream flow rate, heating value, and VOC emission rate 
measured after any product recovery devices (e.g., condensers, absorbers, absorbers) 
through which the reactor or distillation vent stream is discharged. A TRE of 1.0 is 
roughly equivalent a cost of $2,300/ton (early 1993 dollars). 
 
The presumptive RACT VOC limit for process vent streams is 98% VOC reduction or 20 
ppmv at the outlet of the combustion control device, corrected to 3% oxygen. A flare 
meeting the design and operational requirements of 40 CFR 60.18 can also be used. 
Product recovery devices (e.g., condensers, absorbers, absorbers) cannot be used to 
meet the 98% reduction requirement. However a facility could add a recovery device or 
improve recovery efficiency to reduce the VOC emission rate (measured at the outlet of 
the recovery device) to the point where the TRE becomes greater than 1.0, and thereby 
avoid the need to install combustion controls. This feature of the RACT guidance 
encourages pollution prevention. 
 
SMAQMD REQUIREMENTS 
 
Rule 464, Organic Chemical Manufacturing Operations, applies to the manufacturing of 
organic chemicals in general, which also includes pharmaceuticals and cosmetics. 
Pharmaceutical manufacturing is covered by a separate CTG, which is analyzed as a 
category separately in this appendix. Therefore, only the requirements of Rule 464 that 
pertain to organic chemicals other than pharmaceuticals will be discussed here. 
 
The requirements of Rule 464 are summarized below. 
 
1. Other than for cosmetics, each reactor, distillation column, crystallizer, evaporator or 

enclosed centrifuge that emits >15 lb/day of maximum uncontrolled VOC emissions 
must be equipped with an air pollution control device with an efficiency of at least 
90% and an overall capture and control efficiency of at least 85% by weight. 

 
For cosmetics, each reactor, distillation column, crystallizer, evaporator or enclosed 
centrifuge that emits >10 lb/day of maximum uncontrolled VOC emissions must be 
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equipped an air pollution control device with an overall capture and control efficiency 
of at least 90% by weight. As an additional alternative for units emitting >10 lb/day 
and ≤15 lb/day of maximum uncontrolled VOC emissions, the unit may be equipped 
with a condenser that meets a specified outlet gas temperature that depends on the 
vapor pressure of the VOC. 

 
2. Other than for cosmetics, each centrifuge, rotary vacuum filter, or other filter or 

separation device that has an exposed liquid surface where the liquid contains VOC 
having a VOC vapor pressure of 0.5 psia or more at 20 °C and emitting >15 lb/day of 
maximum uncontrolled VOC emission must be vented to an air pollution control 
device with an efficiency of at least 90% and an overall capture and control efficiency 
of at least 85% by weight 
 
For cosmetics, each centrifuge, rotary vacuum filter, or other filter or separation 
device that has an exposed liquid surface where the liquid contains VOC having a 
VOC vapor pressure of 0.5 psia or more at 20 °C must incorporate a hood or 
enclosure with a delivery system or ductwork to collect VOC emissions, exhausting 
to a carbon adsorber, or equivalent control method approved by the Air Pollution 
Control Officer and the U.S. EPA. 
 

3. Other than for cosmetics, air dryers or production equipment exhaust systems that 
emit ≥ 330 lb/day of maximum uncontrolled VOC emissions must be vented to an air 
pollution control device with a combined capture and control system efficiency is at 
least 85%. Air dryers or production equipment exhaust systems that emit <330 lb/day 
of maximum uncontrolled VOC emissions must be vented to an air pollution control 
device that reduces emissions to <33 lb/day. 
 
For cosmetics, air dryers or production equipment exhaust systems that emit >10 
lb/day of maximum uncontrolled VOC emissions must be vented to an air pollution 
control device with an overall capture and control efficiency of at least 90% by 
weight. 
  

4. Process tanks that contain liquid having a VOC vapor pressure of 0.5 psia or more at 
20 °C must be closed containers that are tightly covered at all times except when 
accessing the container. In addition, process tanks that emit more than 15 lb/day of 
maximum uncontrolled VOC emissions must be vented to an air pollution control 
device with an efficiency of at least 90% and an overall capture and control efficiency 
of at least 85% by weight. 

 
5. Emissions from bulk loading of liquid with a VOC vapor pressure >0.5 psia at 20 °C 

into any tank truck, trailer, railroad tank car, or storage tank ≥2,000 gallons must be 
reduced by a vapor balance system that returns at least 90% of the displaced vapor 
back to the supply tanks; or, the vessel must be equipped with an internal or external 
floating roof; or, the emissions must be reduced with an air pollution control device 
with an efficiency of at least 90% and an overall capture and control efficiency of at 
least 85% by weight. 
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6. Storage Tanks: 
 

- A storage tank >55 gallons and ≤40,000 gallons that stores organic liquid with 
VOC vapor pressure >1.5 psia at 20 °C must be equipped with a 
pressure/vacuum valve with a minimum pressure setting of 0.03 psi and a 
minimum vacuum setting of 0.03 psi, or equivalent control. Storage tanks with 
capacity >40,000 gallons are subject to Rule 446 – Storage of Petroleum 
Products (which is analyzed under a separate CTG category in this appendix). 

 
- A storage tank ≤55 gallons that stores organic liquid with VOC vapor pressure 

>1.5 psia at 20 °C must be a closed container that is kept tightly covered at all 
times except when accessing the container. 

 
7. Rule 464 also contains requirements for wastewater systems, which are not within 

the scope of this CTG. Requirements for wastewater systems are included in the 
analysis for the non-CTG category Organic Chemical Manufacturing: Wastewater in 
Appendix D. 

  
8. Leaks from process equipment are subject to Rule 443 – Leaks from Synthetic 

Organic Chemical and Polymer Manufacturing (which is analyzed under a separate 
CTG category in this appendix). 

 
Rule 464 exempts facilities that emit ≤15 lb/day (≤10 lb/day for cosmetics) of maximum 
uncontrolled VOC emissions. The rule also exempts vent streams from individual 
reactors, distillation columns, evaporators, crystallizers, and centrifuges with maximum 
uncontrolled VOC emissions of ≤15 lb/day (≤10 lb/day for cosmetics), and separation 
devices (except for cosmetics) with maximum uncontrolled VOC emissions of ≤15 
lb/day.  
 
Research and development operations, including bench scale laboratory and pilot plant 
operations, with cumulative emissions at the design production rating ≤15 lb/day 
maximum uncontrolled VOC are also exempt. 
 
OTHER FEDERAL GUIDANCE 
 
ACT: None 
 
NSPS: 
 

1) 40 CFR Part 60, Subpart NNN – Standards of Performance for Volatile 
Organic Compound (VOC) Emissions from Synthetic Organic Chemical 
Manufacturing Industry (SOCMI) Distillation Operations. 

 
2) 40 CFR Part 60, Subpart RRR – Standards of Performance for Volatile 
Organic Compound Emissions from Synthetic Organic Chemical Manufacturing 
Industry (SOCMI) Reactor Processes. 

 
The two NSPSs apply to relatively large facilities – those manufacturing 1,100 tons or 
more of product per year. The NSPSs specify vent stream applicability criteria that are a 
bit more stringent than the CTGs (a TRE of 1.0 for the NSPSs equates to a cost of 
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$2,800/ton VOC reduced in early 1990s dollars). The control requirements are the same 
as the CTGs. 
 
NESHAP: 
 

40 CFR Part 63, Subpart FFFF – National Emission Standards for Hazardous Air 
Pollutants: Miscellaneous Organic Chemical Manufacturing. 

 
The Miscellaneous Organic NESHAP (the “MON”) applies to HAP emissions from a 
specific list of organic chemical processes at major sources of HAP. 
 
For continuous process vents for which the flow rate is greater than or equal to 0.005 
standard cubic meter per minute, and the total resource effectiveness index value 
(based on total organic HAP is less than or equal to 1.9 at an existing source and less 
than or equal to 5.0 at a new source, the control requirements are: 
 

 Reduce emissions of total organic HAP by ≥98% by weight or to an outlet 
process concentration ≤20 ppmv as organic HAP or TOC by venting emissions 
through a closed-vent system to any combination of control devices (except a 
flare); or  

 Reduce emissions of total organic HAP by venting emissions through a closed 
vent system to a flare; or  

 Use a recovery device to maintain the TRE above 1.9 for an existing source or 
above 5.0 for a new source 

 
For other continuous process vents, the control requirement is to use a recovery device 
to maintain a TRE above 1.9 for an existing source or above 5.0 for a new source. The 
Miscellaneous Organic NESHAP applies to organic HAP, and does not set standards for 
total VOC. 
 

40 CFR Part 63, Subpart VVVVVV – National Emission Standards for Hazardous 
Air Pollutants for Chemical Manufacturing Area Sources. 

 
This NESHAP applies to HAP emissions from area (non-major) sources of HAP that 
process, use, or produce HAPs from a specific list. The control requirements apply to 
process vents at chemical manufacturing process units (MPCUs) for which the total 
uncontrolled HAP emissions for the MPCU are equal to or greater than 10,000 lb/yr. 
HAP emissions from all batch process vents should be reduced by 85% or to 20 ppmv 
using controls. Total organic HAP emissions from continuous process vents with a TRE 
less than or equal to 1.0 should be reduced by 95% or to 20 ppmv using controls. 
Subpart VVVVVV is less stringent than subpart FFFF. The area source NESHAP applies 
to organic HAP, and does not set standards for total VOC. 
 
EPA Menu of Control Measures: None 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
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BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: None 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determination: None 
 
OTHER NONATTAINMENT AREA RULES 
 
Only one other nonattainment area examined has a rule that applies to organic chemical 
manufacturing: 

 Baltimore Rule 26.11.19.09 (6/5/95) 
 
Rule 464 and the Baltimore rule require similar levels of control. However, Rule 464 has 
lower emission thresholds for requiring control, making it more stringent than the 
Baltimore rule. 
 
CONCLUSION 
 
The CTG, NSPSs and NESHAPs all use TRE criteria to determine which vent streams 
must be controlled, although the NESHAPs apply to total organic HAP and not total 
VOC. Under the CTG and NSPSs, the TRE criteria result in controls being required only 
for process vents with relatively high emission rates. There is only one source in the 
District, Procter and Gamble, to which the CTG applies. When Rule 464 was first 
adopted in 1998, Procter and Gamble provided process information and calculations 
demonstrating that no process vents covered by the CTG had TRE values less than 1.0; 
therefore, no vents at Procter and Gamble would require control under the CTG. 
Because the two NSPSs also use the same TRE criteria, no process vents at Procter 
and Gamble would require control under these regulations. 
 
On the other hand, Rule 464 applies to all process vents with uncontrolled emissions 
greater than 15 lb/day regardless of TRE, and as a result, Rule 464 requires control of 
more vent streams and reduces emissions to a greater extent than the CTG or NSPSs.  
 
Only one other nonattainment area examined, the Baltimore area, has a rule that applies 
to organic chemical manufacturing. Rule 464 is more stringent than the Baltimore rule. 
 
Rule 464 satisfies the RACT requirement for this source category. 
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Category: Pharmaceuticals Manufacturing 
 
 
CTG DOCUMENT 
 

Control of Volatile Organic Emissions from Manufacture of Synthesized 
Pharmaceutical Products, EPA-450/2-78-029, December 1978. 

 
The CTG applies to unit operations at facilities manufacturing synthesized 
pharmaceuticals. These unit operations include reactors, distillation operations, 
crystallizers, centrifuges, vacuum dryers, and associated storage tanks and transfer 
operations. 
 
The CTG establishes presumptive RACT for the following sources at facilities that 
manufacture synthesized pharmaceuticals. 
 

Emission Point Applicability Criteria VOC Limit 
Process vents at reactors, 
distillation operations, 
crystallizers, centrifuges, and 
vacuum dryers 

Emitting more than 15 lb/day 
of VOC 

Surface condensers or 
equivalent controls 

Air dryers and production 
equipment exhaust systems 
 

Emitting 330 lb/day VOC or 
more 

90% VOC reduction 

Emitting less than 330 lb/day 
VOC 

Emission limit of 33 
lb/day VOC 

Storage tanks  
 

Storing VOC with a vapor 
pressure > 4.1 psia and 
volume > 2000 gallons 

90% vapor balance 

Storing VOC with vapor 
pressure > 1.5 psia 

Pressure conservation 
vents set at 0.2 kPa 
(0.03 psia) 

Centrifuges, rotary vacuum 
filters, and other filters having 
an exposed liquid surface 

Applies to liquids with a total 
VOC vapor pressure of 0.5 
psia 

Enclose equipment 

In-process tanks All Tanks equipped with 
covers that  are closed 
when possible  

Equipment leaks Liquid leaks (visible) Repair as soon as 
practicable 

 
SMAQMD REQUIREMENTS 
 
Prior to April 28, 2016, there were two District rules that applied to pharmaceuticals 
manufacturing: Rule 464, Organic Chemical Manufacturing Operations, which applied to 
the broader category of organic chemicals (including pharmaceuticals), and Rule 455, 
Pharmaceuticals Manufacturing, which applied only to pharmaceuticals and cosmetics. 
On April 28, 2016, the District amended Rule 464 to consolidate all requirements for 
pharmaceuticals manufacturing and, at the same time, repealed Rule 455. In addition, 
the requirements for pharmaceuticals manufacturing were strengthened. ARB submitted 
the amended Rule 464 to EPA for SIP approval on August 3, 2016. 
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The most stringent requirements of Rule 464 take effect on October 28, 2017. These are 
the requirements for pharmaceuticals manufacturing that will be presented here. 
 
Rule 464 exempts pharmaceutical manufacturing facilities that emit, at the design 
production rate, 10 lb/day or less of maximum uncontrolled VOC emissions. This 
exemption level is lower than the 15 lb/day threshold in the CTG and EPA’s “Bluebook” 
(Issues Relating to VOC Regulation Cutpoints, Deficiencies, and Deviations, May 25, 
1988, revised January 11, 1990). 
 
The requirements of Rule 464 for pharmaceuticals manufacturing are summarized 
below. 
 
1. For each reactor, distillation column, crystallizer, evaporator or enclosed centrifuge 

that emits >15 lb/day of maximum uncontrolled VOC emissions, an air pollution 
control device with an overall capture and control efficiency of at least 90% by weight 
is required. 

 
2. For each reactor, distillation column, crystallizer, evaporator or enclosed centrifuge 

that emits >10 lb/day but ≤15 lb/day of maximum uncontrolled VOC emissions, either 
an air pollution control device with an overall capture and control efficiency of at least 
90% by weight or surface condensers must be used. Surface condensers must meet 
the following conditions, which depend on the absolute vapor pressure of the VOC at 
20 °C: 

 

VOC Vapor Pressure at 20 °C: 
Maximum Condenser Outlet 

Gas Temperature (°C) 
0.5 to 1.0 psia 25 
1.0 to 1.5 psia 10 
1.5 to 2.9 psia 0 
2.9 to 5.8 psia -15 
over 5.8 psia -25 

 
3. Each centrifuge, rotary vacuum filter, or other filter or separation device that has an 

exposed liquid surface where the liquid contains VOC having a VOC vapor pressure 
of 0.5 psia or more at 20 °C must incorporate a hood or enclosure with a delivery 
system or ductwork to collect VOC emissions, exhausting to a carbon adsorber, or 
equivalent control method approved by the Air Pollution Control Officer and the U.S. 
EPA. 

 
4. Air dryers or production equipment exhaust systems that emit >10 lb/day of 

maximum uncontrolled VOC emissions must be vented to an air pollution control 
device with an overall capture and control efficiency of at least 90% by weight. 

 
5. Process tanks that contain liquid having a VOC vapor pressure of 0.5 psia or more at 

20 °C must be closed containers that are tightly covered at all times except when 
accessing the container. In addition, process tanks that emit more than 15 lb/day of 
maximum uncontrolled VOC emissions must be vented to an air pollution control 
device that has a combined system efficiency of at least 85% by weight. 
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6. Emissions from bulk loading of liquid with a VOC vapor pressure >0.5 psia at 20 °C 
into any tank truck, trailer, railroad tank car, or storage tank ≥2,000 gallons must be 
reduced by a vapor balance system that returns at least 90% of the displaced vapor 
back to the supply tanks; or, the vessel must be equipped with an internal or external 
floating roof; or, the emissions must be reduced with an air pollution control device 
with a combined system efficiency of at least 90% by weight. 

 
7. Storage Tanks: 
 

- A storage tank >55 gallons and ≤40,000 gallons that stores organic liquid with 
VOC vapor pressure >1.5 psia at 20 °C must be equipped with a 
pressure/vacuum valve with a minimum pressure setting of 0.03 psi and a 
minimum vacuum setting of 0.03 psi, or equivalent control. Storage tanks with 
capacity >40,000 gallons are subject to Rule 446 – Storage of Petroleum 
Products (which is analyzed under a separate CTG category in this appendix). 

 
- A storage tank ≤55 gallons that stores organic liquid with VOC vapor pressure 

>1.5 psia at 20 °C must be a closed container that is kept tightly covered at all 
times except when accessing the container. 

 
8. Rule 464 also contains requirements for wastewater systems, which are analyzed 

under the category Organic Chemical Manufacturing: Wastewater in Appendix D. 
Wastewater systems are not within the scope of the pharmaceuticals CTG. 

 
9. Leaks from process equipment are subject to Rule 443 – Leaks from Synthetic 

Organic Chemical and Polymer Manufacturing (which is analyzed under a separate 
CTG category in this appendix). 

 
OTHER FEDERAL GUIDANCE 
 
ACT: 
 

Control of Volatile Organic Compound Emissions from Batch Processes – 
Alternative Control Techniques Information Document. EPA-453/R-93-017, 
February 1994. 

 
The ACT applies to reactors, distillations columns, filters, dryers, extractors, crystallizers, 
and other process vent emissions within batch processes. The ACT presents three 
alternative control levels of 90%, 95%, or 98% VOC reduction. The 98% level is based 
on combustion control. The 90% and 95% levels allow for use of recovery devices. The 
ACT does not recommend process vent applicability criteria, but instead provides 
optional methodologies for individual or aggregated batch vents based on emission 
rates, flow rates, and costs. The model rule exempts batch process trains if combined 
vent emissions are less than 10,000 lb/yr VOC (equivalent to 27 lb/day). 
 
NSPS: None 
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NESHAP: 
 

40 CFR Part 63, Subpart GGG - National Emission Standards for Pharmaceuticals 
Production 

 
The NESHAP applies to pharmaceutical manufacturing operations at major sources of 
HAPs. The NESHAP regulates organic HAP emissions from process vents, storage 
vessels, equipment leaks, and wastewater treatment systems. The NESHAP rule 
contains provisions for emissions averaging and pollution prevention alternatives. There 
are applicability cutoffs for each emission point, but those criteria would not be relevant 
for VOC emissions. The control requirements for equipment that is subject to the 
NESHAP are presented below. 
 

Emission Point HAP Limits 
Storage tanks Store applicable liquids in an internal floating roof, 

external floating roof, or fixed roof tank that sends 
emissions to a control device that reduces emissions by 
90% or 95% (depending on tank size and vapor pressure 
of HAP stored), or comply with a vapor balancing 
alternative 

Process vents Reduce HAP by 98% by weight for each large process 
vent, and by 93% by weight for all remaining vents 
combined. As an alternative, reduce outlet concentrations 
to 20 ppmv, or use a flare.  

Equipment Leaks Liquid leak visual inspection and repair requirements 
 
EPA Menu of Control Measures:  
 
The control measure for Pharmaceutical and Cosmetic Manufacturing Operations is 
SCAQMD Rule 1103, with an estimated emission reduction of 90%. 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: None 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations 
 
In 2014, BACT for the control of VOC emissions from a pharmaceutical process was 
determined to be the use of afterburners, refrigerated condensers, carbon adsorbers, or 
scrubbers on the process vents with a combined capture and control of at least 90%.  
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OTHER NONATTAINMENT AREA RULES 
 
The requirements for pharmaceuticals manufacturing in the rules listed below were 
evaluated and compared with SMAQMD Rule 464: 

 YSAQMD Rule 2.35 (9/14/16) 
 SCAQMD Rule 1103 (11/4/11) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rules 115.531 (8/1/92) and 

115.532 (5/16/02) 
 Baltimore Rule 26.11.19.14 (5/8/91) 

 
None of the other nonattainment area rules was more stringent than Rule 464. 
 
CONCLUSION 
 
Rule 464 contains VOC control requirements that are more stringent than the CTG and 
applies to vent streams with lower emission rates. The control levels required by Rule 
464 are equivalent to the District’s 2014 BACT determination and are within the range 
presented in the ACT, but Rule 464 requires control of streams with lower emission rates 
than the ACT. The NESHAP sets standards to control organic HAP emissions at 
pharmaceutical manufacturing located at major sources of HAPs. No VOC standards are 
set, which prevents a comparison with Rule 464. 
 
SCAQMD Rule 1103 is identified on EPA’s Menu of Control Measures. None of the other 
nonattainment area rules, including SCAQMD Rule 1103, was more stringent than Rule 
464.  
 
Rule 464 satisfies the RACT requirement for this source category. 
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Category: Solvent Metal Cleaning (Degreasers) 
 
 
CTG DOCUMENT 
 

Control of Volatile Organic Emissions from Solvent Metal Cleaning, EPA-450/2-
77-022, November 1977. 

 
The CTG applies to cold cleaners, open top vapor degreasers, and conveyorized 
degreasers. It identifies machine design specifications, control devices, and work 
practices to reduce solvent losses from diffusion and convection, carryout, leaks, 
downtime, solvent transfer, water contamination, and waste disposal for each type of 
degreaser. The CTG does not specify a single control strategy, but defines a number of 
measures at two levels of cost that can be combined to form an effective control strategy 
depending on the level of control needed. The types of controls are summarized 
generally below: 
 
 Cold cleaners: Covers on machine openings, parts draining requirements to avoid 

carry-out, labeling of work practices, 0.7 freeboard ratio (alternatives: water cover or 
control device), and work practices for waste disposal. 

 Vapor degreasers: More stringent cover and carry-out controls, work practice 
requirements for vapor cleaning, labeling, automatic shut-off switches in case of 
operating deviations, leak checks, 0.75 freeboard ratio (alternatives: refrigerated 
chiller, carbon adsorber, enclosed design, or other control device), and work 
practices for separator water and waste disposal. 

 Conveyorized degreasers: Refrigerated chiller or carbon adsorber, carry-out controls, 
automatic shutoff switches, minimized machine openings, downtime covers, and 
work practices for separator water and waste disposal. 

 
SMAQMD REQUIREMENTS 
 
District Rule 454, Degreasing Operations, specifies design and work practice standards 
for non-vapor degreasers, vapor degreasers, remote reservoir degreasers, and 
conveyorized degreasers. In 2008, the District amended Rule 454 to require that 
solvents used in any vapor or non-vapor degreaser contain no more than 25 g/l of VOC. 
As an alternative to complying with the VOC limit, an airtight/airless cleaning system 
may be used. 
 
The provisions of Rule 454 do not apply to: 

 Wipe cleaning (covered under Rule 466) 
 Degreasers using solvents that contain no more than 25 g/l of VOC 
 Degreasing of tools, equipment, and machinery regulated under Rule 456, 

Aerospace Assembly and Component Coating Operations 
 Degreasing of aerospace products using solvents that comply with the surface 

preparation and cleanup VOC limits of Rule 456 (also 25 g/l VOC limit)   
 Products subject to the Air Resources Board Consumer Products Regulations 

(Subchapter 8.5, Article 2, Section 94507-94517 of Title 17 of the California Code 
of Regulations) 

 Degreasing of high-voltage microwave vacuum tubes 



2017 RACT SIP 
January 23, 2017 
Page C-59 
 

  

OTHER FEDERAL GUIDANCE 
 
ACT: 
 

Alternative Control Technology Document - Halogenated Solvent Cleaners, EPA-
450/3-89-030, August 1989. 

 
The ACT for halogenated solvent cleaners applies to cold, open-top, and in-line (i.e., 
conveyorized) degreasers using 1,1,1-trichloroethane, trichloroethylene, 
perchloroethylene, methylene chloride, and trichlorotrifluoroethane. The controls listed in 
the ACT are the same as the CTG and include a few additional design or work practice 
standards that are more explicit than the CTG, but not substantially different or more 
stringent. 
 
NSPS: None 
 
NESHAP:  
 

40 CFR Part 63, Subpart G – National Emission Standards for Halogenated 
Solvent Cleaning 

 
The NESHAP applies to batch vapor, in-line vapor, in-line cold, and batch cold solvent 
cleaning machines that use any solvent containing at least 5%, by weight, of carbon 
tetrachloride, chloroform, perchloroethylene, 1,1,1-trichloroethane, trichloroethylene, or 
methylene chloride (either alone or in combination). The NESHAP is based on the same 
controls as the CTG, but specifies a number of alternative combinations of control 
measures for each type of degreaser. 
 
EPA Menu of Control Measures:  
 
There are four measures identified in the menu of control measures for solvent metal 
cleaning. 
 

Source 
Category 

Technology 
Control 

Efficiency 
Cold Cleaning 
Degreasing 

Process Modification – Based on SCAQMD Rule 1122 staff 
report, modifications to the cold cleaning process to reduce the 
fugitive VOC emissions. 

95% 

Cold Cleaning 
Degreasing 

Reformulation/Process Modification – Based on the Ozone 
Transport Commission rule. Establishes hardware and 
operating requirements for specified vapor cleaning machines, 
as well as solvent volatility limits and operating practices for 
cold cleaners. 

8% beyond 
MACT 
standard 

Open Top 
Degreasing 

Process Modification – Based on SCAQMD Rule 1122, 
modifications to the open top degreasing process to reduce the 
fugitive VOC emissions 

97% 

Open Top 
Degreasing 

Reformulation/Process Modification – From SCAQMD Rule 
1122 staff report (1997), VOC emissions from degreasing 
operations can be reduced by the use of low-VOC content 
solvents, and by changes in operating practices. 

65% 
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NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: 
 

Determination of Reasonably Available Control Technology and Best Available 
Retrofit Control Technology for Organic Solvent Cleaning and Degreasing 
Operations, Air Resources Board, July 18, 1991. 

 
In 1991, the ARB issued a RACT/BARCT determination document for organic solvent 
cleaning and degreasing. The ARB concluded that RACT and BARCT standards are met 
by the requirements shown below. 
 
 All cleaners must have: 

- A cover where appropriate 
- A label specifying operating instructions 
 

 Cold cleaners must be equipped with: 
- At least a 6 inch freeboard ratio for low volatility solvents 
- At least a 0.75 freeboard ratio for all other solvents, or a water cover 
 

 Batch loaded vapor degreasers must be equipped with: 
- A primary condenser 
- A vapor level control thermostat 
- A condenser flow switch 
- A spray safety switch 
- A freeboard ratio at least 0.75 
- If the surface area is greater than one square meter, a refrigerated freeboard 

chiller 
 

 Conveyorized cold cleaners must be equipped with: 
- A rotating basket 
- An average clearance less than 10 cm or less than 10% of the opening width 
- A freeboard ratio at least 0.75 or a refrigerated chiller 
 

 Conveyorized vapor degreasers must be equipped with: 
- An enclosed drying tunnel or rotating basket 
- An average clearance less than 10 cm or less than 10% of the opening width 
- A primary condenser 
- A condenser flow switch 
- A spray safety switch 
- A vapor level control thermostat 
- A freeboard ratio at least 0.75 or a refrigerated chiller 

 
As an alternative to the equipment requirements, a collection and control system with an 
overall efficiency of at least 85% can be used. The RACT/BARCT determination also 
includes work practice standards to minimize emissions during operation. 
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BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: 
 
In 2008, there was a BACT determination for 24 new degreasers. The BACT limit was 
0.08 pounds of VOC per hour per square foot, using a vapor condensing recovery 
system. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determination: None 
 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for solvent degreasing in the rules listed below were evaluated and 
compared with SMAQMD Rule 454: 

 PCAPCD Rule 216 (12/11/03) 
 YSAQMD Rule 2.31 (5/8/13) 
 SJVUAPCD Rule 4662 (9/20/07) 
 SCAQMD Rule 1122 (5/1/09) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.412 (12/9/04) 
 Baltimore Rule 26.11.19.09 (6/5/95) 

 
None of the other nonattainment area rules was more stringent than Rule 454. 
 
CONCLUSION 
 
District Rule 454 requires equipment design and work practice standards that are more 
stringent than the CTG. Functionally, Rule 454 requires the use of degreasers with 
solvents containing no more than 25 g/l VOC or the use of airtight/airless systems. No 
federal guidance, state guidance or other nonattainment area rules are more stringent 
than Rule 454. 
 
Rule 454 satisfies the RACT requirement for this source category. 
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Category: Storage of Petroleum Products (> 40,000 gallons) 
 
 
CTG DOCUMENTS 
 

Control of Volatile Organic Emissions from Storage of Petroleum Liquids in 
Fixed-Roof Tanks. EPA-450/2-77-036, December 1977. 

 
This CTG applies to fixed-roof storage tanks with capacities greater than 150,000 liters 
(40,000 gallons) containing petroleum liquids with a true vapor pressure greater than 
10.5 kPa (1.5 psia). Presumptive RACT is to retrofit fixed-roof tanks with internal floating 
roofs that are equipped with closure seals. Openings are to be equipped with a cover, 
seal, or lid. Tanks with capacities less than 1,600,000 liters (420,000 gallons) that are 
used to store crude oil or condensate are exempt. The VOC emission control 
effectiveness is estimated to be 90%. 
 

Control of Volatile Organic Emissions from Petroleum Liquid Storage in External 
Floating Roof Tanks. EPA-450/2-78-047, December 1978. 

 
This CTG applies to external floating-roof storage tanks with capacities greater than 
40,000 gallons containing petroleum liquids with a true vapor pressure greater than 1.5 
psia. Presumptive RACT is shown in the following table: 
 

Tank Type Vapor Pressure Requirements Exemptions 
Welded external 
floating roof tank 
equipped with 
primary metallic 
shoe or liquid 
mounted seals 

>4 psia Retrofit with a 
rim-mounted 
secondary seal  
 
Gap area of gaps 
exceeding 0.32 
cm in width 
between 
secondary seal 
and the tank wall 
be < 6.5 cm2 per 
0.3 m of tank 
diameter. 
 
Openings are to 
be equipped with 
a cover, seal, or 
lid. 

External floating 
roof tanks with 
capacities 
<1,600,000 
liters (420,000 
gallons) that 
store crude oil 
and condensate 
 
Tanks equipped 
with metallic-
type shoe seal 
in a welded 
tank which has 
a shoe mounted 
secondary seal. 

Welded external 
floating roof tank 
equipped with 
primary vapor 
mounted seals 

>1.5 psia 

Riveted external 
floating roof tank 
equipped with 
primary metallic 
shoe or liquid 
mounted seals 

>1.5 psia 
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SMAQMD REQUIREMENTS 
 
District Rule 446, Storage of Petroleum Products, applies to storage tanks with capacity 
greater than 40,000 gallons storing liquids with vapor pressures greater than 1.5 psia. 

 Storage vessels must be pressure tanks or equipped with a floating roof, internal 
floating roof or vapor recovery system that achieves at least 95% reduction in 
emissions. 

 If the liquid vapor pressure is 11 psia or greater, the storage vessel must be a 
pressure tank or equipped with a vapor recovery system that achieves at least 
95% reduction in emissions.  

 Floating roofs must have 2 seals. 
 All openings in the roof shall be equipped with a cover, seal or lid which shall 

remain closed at all times. 
 The gap between the primary and secondary seal shall not exceed 0.15 cm. 
 Rule 446 also has seal requirements for metallic shoe seals, welded tanks with 

metallic shoe seals, and resilient toroid seals.  
 
Rule 446 does not apply to tanks having a capacity of less than or equal to 40,000 
gallons. The rule also exempts tanks when they are undergoing periodic scheduled 
maintenance outside the ozone season with prior written approval or are in the process 
of replacing seals. 
 
OTHER FEDERAL GUIDANCE 
 
ACT: 
 

Alternative Control Techniques Document:  Volatile Organic Liquid Storage in 
Floating and Fixed Roof Tanks. EPA-453/R-94-001, January 1994. 

 
The ACT provides costs and emission reductions for various tank sizes and vapor 
pressures. No model rule or applicability requirements are provided. 
 
NSPS: 
 

40 CFR Part 60, Subpart K – Standards of Performance for Storage Vessels for 
Petroleum Liquids for Which Construction, Reconstruction, or Modification 
Commenced After June 11, 1973, and Prior to May 19, 1978. 

 
This NSPS applies to tanks constructed prior to May 19, 1978 and does not include 
requirements as stringent as the latest NSPS, Subpart Kb, which is discussed below. 
 

40 CFR Part 60, Subpart Ka – Standards of Performance for Storage Vessels for 
Petroleum Liquids for Which Construction, Reconstruction, or Modification 
Commenced After May 18, 1978, and Prior to July 23, 1984. 

 
This NSPS applies to tanks constructed prior to July 23, 1984 and does not include 
requirements as stringent as the latest NSPS, Subpart Kb, which is discussed below. 
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40 CFR Part 60, Subpart Kb – Standards of Performance for Volatile Organic 
Liquid Storage Vessels (Including Petroleum Liquid Storage Vessels) for Which 
Construction, Reconstruction, or Modification Commenced After July 23, 1984. 

 
The applicability and standards for this NSPS are shown below. 
 

Applicability Requirement 
Volume ≥ 151 m3 (about 
40,000 gallons) and  
a vapor pressure 5.2 to 76.6 
kPa (0.75 to 11 psia) 
 

Three options are allowed: 
 
1. Internal floating roof (IFR) or fixed roof retrofitted 
with an IFR. Equip with a foam or liquid filled seal 
mounted in contact with the liquid or a mechanical 
shoe seal or 2 seals mounted one above the other to 
form a continuous enclosure. Openings are to be 
equipped with a cover, seal, or lid.  
 
2. External Floating Roof Equipped with a closure 
device that has specified types of seals between the 
wall of the tank and the roof edge. Openings are to be 
equipped with a cover, seal, or lid.  
 
3. A closed vent system routed to a control device that 
achieves at least 95% reduction. 
 
The NSPS specifies extensive fitting requirements for 
various types of openings and cover penetrations. 

Volume ≥ 75 m3 (20,000 
gallons) and 
VP ≥76.6 kPa (11 psia) 

A closed vent system routed to a control device that 
achieves at least 95% reduction 

 
NESHAP: 
 

40 CFR Part 63, Subpart G – National Emission Standards for Organic 
Hazardous Air Pollutants from the Synthetic Organic Chemical Manufacturing 
Industry for Process Vents, Storage Vessels, Transfer Operations, and 
Wastewater 

 
This NESHAP applies to storage vessels in organic HAP service. For vessels larger than 
151 m3, the NESHAP applicability levels and control requirements for existing storage 
vessels are the same as in NSPS Subpart Kb. For new storage vessels, the control 
requirements are the same as the NSPS, but apply to storage of liquids with a vapor 
pressure of 0.7 kPa or more. 
 
EPA Menu of Control Measures:  
 
EPA’s Menu of Control measures identifies SCAQMD Rule 1178 as the VOC reduction 
measure for the petroleum storage tanks source category. The control efficiency is 
estimated to be 95%. 
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NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse: 
 
Since 2010, there have been seven BACT determinations for petroleum liquid storage 
tanks for which the capacity and liquid vapor pressure fall within the applicability of the 
CTGs. In most cases, BACT was determined to be compliance with NSPS subpart Kb. 
In one case, the BACT determination required a dome to be installed over an external 
floating roof. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determination: None 
 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for petroleum liquid storage tanks larger than 40,000 gallons in the 
rules listed below were evaluated and compared with SMAQMD Rule 446: 

 PCAPCD Rule 212 (6/19/97) 
 YSAQMD Rule 2.21 (9/14/16) 
 SJVUAPCD Rule 4623 (5/19/05) 
 SCAQMD Rules 463 (11/4/11) and 1178 (4/7/06) 
 VCAPCD Rule 71.2 (9/26/89) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.112 (6/25/15) 
 Baltimore Rule 26.11.13.03 (5/8/91) 

 
Rule 446 is more stringent than the Baltimore rule. Rule 446 is less stringent than 
SCAQMD Rule 1178, which requires storage tanks at petroleum facilities that emit 20 
tons per year or more of VOC to meet more stringent design requirements and, if an 
external floating roof tank stores liquid with a vapor pressure of 3 psia or more, a dome 
must be installed. The requirements of Rule 446 are equivalent to those of other 
nonattainment area rules.  
 
CONCLUSION 
 
Rule 446 has slightly more stringent control requirements than the CTGs. Fewer 
exemptions are allowed, (e.g., Rule 446 has no exemptions for tanks that store crude oil 
or condensate) and the gap allowed between primary and secondary seals is smaller. In 
addition, the 1978 CTG requires a secondary seal on a welded external floating roof 
tank, using a primary metallic shoe or liquid mounted seal, when the liquid vapor 
pressure exceeds 4 psia; Rule 446 requires secondary seals for such tanks when the 
vapor pressure exceeds 1.5 psia. 
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Rule 446 is as stringent as the NSPS Subpart Kb and the NESHAP for storage tanks to 
which the CTG applies (that is, tanks with capacities greater than 40,000 gallons storing 
petroleum liquids with a true vapor pressure greater than 1.5 psia). 
 
Compared to other nonattainment area rules, only SCAQMD Rule 1178, which requires 
further emission reductions from tanks at petroleum facilities that emit 20 tons per year 
or more of VOC, is more stringent than Rule 446 for storage tanks included in this CTG 
category. None of the other regulations, and only one of the seven BACT 
determinations, requires this level of control. Staff considers these requirements of 
SCAQMD Rule 1178 to be beyond RACT. 
 
Rule 446 satisfies the RACT requirement for this source category. 
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Category: VOC Leaks from Synthetic Organic Chemical and Polymer 
Manufacturing 

 
 
CTG DOCUMENT 
 

Control of Volatile Organic Compound Leaks from Synthetic Organic Chemical 
and Polymer Manufacturing Equipment. EPA-450/3-83-006, March 1984. 

 
The CTG applies to equipment in VOC service in process units operated to produce 
synthetic organic chemicals or polymers. The CTG establishes presumptive RACT for 
equipment leaks as shown below 
 

Equipment Service 
Monitoring Frequency 
Using EPA Method 21 

Other 
Requirements 

Valves Gas 

Quarterly at a leak definition 
of 10,000 ppmv 

-- Light liquid 
Compressors Gas 
Pumps Light liquid Weekly visual 

inspection for leaks 
Pressure relief 
valves 

Gas Monitor after each 
overpressure relief 

Open-ended 
lines 

All None Caps or plugs 

Flanges All None Repair visual leaks 
 
Leaks must be repaired within 15 days of detection. 
 
SMAQMD REQUIREMENTS 
 
District Rule 443, Leaks from Synthetic Organic Chemical and Polymer Manufacturing, 
limits fugitive emissions from process equipment in this CTG category. Rule 443 defines 
a leak as: 

 The dripping of VOC liquid of more than three drops per minute; or 
 A reading on a portable hydrocarbon detector instrument of ≥10,000 ppmv; or 
 The appearance of a visible mist. 

 
The components covered by Rule 443 include valves, pumps, compressors, open-ended 
lines, sampling connections, agitators, pressure relief devices, and flanges. The 
inspection requirements are as follows: 
 

 Quarterly Method 21 inspections for pumps and valves in light liquid service; 
valves, compressors and pressure relief devices in gas service. If fewer than 2% 
of all valves associated with a process unit are found to be leaking for five 
consecutive quarterly inspections, the inspection frequency for valves can be 
changed to annual. 

 Method 21 inspection within 24 hours after every over-pressure relief to ensure 
the valve has properly reseated 

 Weekly inspections for visible leaks for pumps in light liquid service. 
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 Annual Method 21 inspections for all flanges 
 
Rule 443 requires the repair of leaking components within two working days 
 
OTHER FEDERAL GUIDANCE 
 
ACT: None 
 
NSPS: 
 

40 CFR Part 60, Subpart VV - Standards of Performance for Equipment Leaks of 
VOC in the Synthetic Organic Chemicals Manufacturing Industry for which 
Construction, Reconstruction, or Modification Commenced After January 5, 1981, 
and on or Before November 7, 2006. 

 
Subpart VV specifies new source performance standards for equipment leaks of VOC in 
the synthetic organic chemical manufacturing industry as follows:  
 

Equipment Service 
Monitoring Frequency 
Using EPA Method 21 

Other 
Requirements 

Valves Gas or light 
liquid 

Monthly at a leak definition of 
10,000 ppmv 

Repair within 15 
calendar days. 
 
Decreased 
monitoring 
frequency with good 
performance 

Heavy liquid None If evidence of a leak 
is found, monitor 
within 5 days. 

Pumps Light liquid Monthly at a leak definition of 
10,000 ppmv 

Weekly visual 
inspection for leaks 

Heavy liquid None If evidence of a leak 
is found, monitor 
within 5 days. 

Compressors Gas None Equip with seal 
system that 
prevents leaks or 
has no detectable 
emissions (<500 
ppmv) 

Pressure relief 
valves 

Gas Within 5 days of a pressure 
release 

No detectable 
emissions (<500 
ppmv) 

Light or heavy 
liquid 

None If evidence of a leak 
is found, monitor 
within 5 days. 

Open-ended 
lines 

All None Caps or plugs 
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Equipment Service 
Monitoring Frequency 
Using EPA Method 21 

Other 
Requirements 

Connectors 
(including 
flanges) 

All None If evidence of a leak 
is found, monitor 
within 5 days. 

 
Leaks must be repaired within 15 days of detection. 
 

40 CFR Part 60, Subpart VVa - Standards of Performance for Equipment Leaks of 
VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which 
Construction, Reconstruction, or Modification Commenced After November 7, 2006. 

 
Subpart VVa standards are similar to Subpart VV, except that the leak thresholds were 
lowered. 
 

Equipment Service 
Monitoring Frequency 
Using EPA Method 21 

Other 
Requirements 

Valves Gas or light 
liquid Monthly at a leak definition of 

500 ppmv 

Decreased 
monitoring 
frequency with good 
performance 

Heavy liquid None If evidence of a leak 
is found, monitor 
within 5 days. A 
leak is ≥10,000 
ppmv. 

Pumps Light liquid Monthly at a leak definition of 
5,000 ppmv for polymerizing 
monomers, 2,000 ppmv for all 
other light liquids 

Weekly visual 
inspection for leaks 

Heavy liquid None If evidence of a leak 
is found, monitor 
within 5 days. A 
leak is ≥10,000 
ppmv. 

Compressors Gas None Equip with seal 
system that 
prevents leaks or 
has no detectable 
emissions (<500 
ppmv) 

Pressure relief 
valves 

Gas Within 5 days of a pressure 
release 

No detectable 
emissions (<500 
ppmv) 

Light or heavy 
liquid 

None If evidence of a leak 
is found, monitor 
within 5 days. A 
leak is ≥10,000 
ppmv. 
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Equipment Service 
Monitoring Frequency 
Using EPA Method 21 

Other 
Requirements 

Open-ended 
lines 

All None Caps or plugs 

Connectors 
(including 
flanges) 

Gas or light 
liquid 

Within 12 months after initial 
startup at a leak definition of 
500 ppmv 

-- 

Heavy liquid None If evidence of a leak 
is found, monitor 
within 5 days. A 
leak is ≥10,000 
ppmv. 

 
Leaks must be repaired within 15 days of detection. 
 
NESHAP: 
 

40 CFR Part 63, Subpart FFFF - National Emission Standards for Hazardous Air 
Pollutants: Miscellaneous Organic Chemical Manufacturing 

 
The Miscellaneous Organic NESHAP (the “MON”) applies to HAP emissions from a 
specific list of organic chemical processes at major sources of HAP. In addition to 
requirements for other emission units at these sources, the MON contains requirements 
for equipment leaks. The equipment leak requirements are shown below. 
 

Equipment Service 
Monitoring Frequency 
Using EPA Method 21 

Other 
Requirements 

Valves Gas or light 
liquid 

Monthly at a leak definition of 
10,000 ppm, decreasing to 
500 ppm (2.5 years later) 

Decreased 
monitoring 
frequency with good 
performance 

Pumps Light liquid Monthly at a leak definition of 
10,000 ppm, decreasing to 
1,000 ppm (2.5 years later) 

Weekly visual 
inspection of leaks 

Compressors Gas None Equip with seal 
system that prevents 
leaks or has no 
detectable 
emissions (<500 
ppmv) 

Pressure relief 
valves 

Gas Within 5 days of a pressure 
release 

No detectable 
emissions (<500 
ppmv) 

Open-ended 
lines 

All None Sealed with a cap, 
blind flange, plug, or 
a second valve 

Connectors 
(including 
flanges) 

Gas or light 
liquid 

Annually at a leak definition 
of 500 ppm 

Decreased 
monitoring 
frequency with good 
performance 
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Leaking components must be repaired within 15 days. The MON provides that valves 
and pumps at process units with more than 2% leaks must meet a quality improvement 
program, which requires removal and inspection of failed equipment, identification of 
superior technology, and an equipment replacement program to achieve less than 2% 
leaks. 
 
EPA Menu of Control Measures: None 
 
NSR/PSD Settlement Agreements: 
 
A 2014 agreement with Flint Hills Resources required an enhanced leak detection and 
repair program at its chemical plant in Port Arthur, Texas, including the following 
elements: 
 

 Install low-emissions valve technology 
 Monitor valves, connectors, pumps, and agitators more frequently 
 Monitor open-end lines even though they are not required to be monitored under 

current regulations 
 Repair valves, connectors, pumps, and agitators when they are leaking at lower 

levels than the regulations specify and repairing open-end lines even though the 
regulations do not call for this 

 Conduct enhanced training 
 Undertake quality assurance/quality control measures 
 Retain an outside auditor to do an annual LDAR audit 
 Take corrective actions based on audit results 

 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
From 2006 through 2014, there were seven BACT determinations for emissions of VOC 
from equipment leaks. In all seven, leak detection and repair programs were determined 
to be BACT. In the four determinations where more specific information was given, 40 
CFR Part 60, Subpart VVa was specified as BACT. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations 
 
In 2003, a BACT determination for a major source of VOC established BACT as a leak 
detection and repair program. The leak definition for pump seals and compressors was 
set to 500 ppmv. For all other fugitive components, the leak definition was set to 100 
ppmv. 
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OTHER NONATTAINMENT AREA RULES 
 
The requirements for VOC leaks in the rules listed below were evaluated and compared 
with SMAQMD Rule 443: 

 YSAQMD Rule 2.23 (8/13/97) 
 VCAPCD Rule 74.7 (10/10/95) 
 SJVUAPCD Rule 4455 (4/20/05) 
 SCAQMD Rules 466.1 (3/16/84), 467 (3/5/82) and 1173 (2/6/09) 
 Baltimore Rule 26.11.19.16 (8/19/91) 

 
Rule 443 is more stringent than the Baltimore rule and at least as stringent as SCAQMD 
Rules 446.1 and 467. Rule 443, when compared with the YSAQMD, VCAPCD, and 
SJVUACPD rules, has some provisions that are more stringent and others that are less 
stringent. Rule 443 is less stringent than SCAQMD Rule 1173. More stringent provisions 
of other nonattainment area rules are shown in the following table. 
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Provisions of Other Nonattainment Area Rules That Are More Stringent Than SMAQMD Rule 443 
 

 
Provision 

SMAQMD 
Rule 443 

YSAQMD 
Rule 2.23 

VCAPCD 
Rule 74.7 

SJVUAPCD 
Rule 4455 

SCAQMD 
Rule 1173 

Leak Thresholds 
(ppmv) 

Gas Leak: 
≥10,000 
Liquid Leak: >3 
drops/min or visible mist 

Major gas leak: >10,000 
Minor Gas leak:  
1,000 – 10,000 
Major liquid leak: 
Visible  mist or 
continuous flow 
Minor liquid leak: 
>3 drops/min but not 
major 
  

Major gas leak:  
>200 for pressure relief 
devices (PRDs) 
>10,000 for others 
Minor gas leak:  
1,000 – 10,000 
Major liquid leak: 
Visible  mist or 
continuous flow 
Minor liquid leak: 
>3 drops/min but not 
major 

Major gas leak:  
>10,000 others 
Minor gas leak, in liquid 
service: 
100 – 10,000 for PRDs; 
200 – 10,000 for valves, 
connections, flanges; 
500 – 10,000 for all 
others 
Minor gas leak, in 
vapor/gas service: 
200 – 10,000 for PRDs; 
400 – 10,000 for valves, 
connections, flanges; 
1,000 – 10,000 for all 
others 
Major liquid leak: 
Visible  mist or 
continuous flow 
Minor liquid leak: 
>3 drops/min but not 
major 

Major gas leak, in light 
liquid or gas service:  
>10,000 
Major gas leak, in heavy 
liquid service: 
>500  
Minor gas leak, in light 
liquid or gas service: 
500 – 10,000 
Minor gas leak, in heavy 
liquid service: 
100 - 500 
Liquid leak: 
>3 drops/min 
 

Audiovisual 
inspection 
frequency 

Weekly Every 8 hours Every 8 hours Daily Every 8 hours 

Allowable leak 
repair periods 

2 days, all components Major gas leak >50,000 
ppmv: 1 day 
Major liquid leak: 1 day 

Major gas leak >50,000 
ppmv: 1 day 
Major liquid leak: 1 day 

-- Any leak >25,000 ppmv: 
1 day 
Light liquid leak >3 
drops/min: 1 day 
Components in heavy 
liquid service >500 
ppmv: 1 day 
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CONCLUSION 
 
Rule 443 is more stringent than the CTG and NSPS Subpart VV because it requires 
Method 21 monitoring of flanges and agitators (the CTG and NSPS Subpart VV do not) 
and it requires repairs to be made in a significantly shorter period of time (2 days vs. 15 
days).  
 
Some of the provisions of NSPS Subpart VVa, including the leak thresholds and 
monitoring frequencies, are more stringent than those in Rule 443. However, Subpart 
VVa allows 15 days to complete repairs, which is less stringent than the 2-day period 
required by Rule 443. Staff has determined that Procter and Gamble, the only facility in 
this CTG category, is not subject to Subpart VVa30. Therefore, Subpart VVa is not more 
stringent than Rule 443 with respect to Procter and Gamble. 
 
The leak detection and repair provisions of the MON are very similar to NSPS Subpart 
VVa, and some provisions of the MON are more stringent and others less stringent than 
those in Rule 443. In addition, the leak detection and repair requirements of the MON 
apply only to those components that contain fluids that with an organic HAP content, by 
weight, of at least 5%; non-HAP VOC leaks are not controlled. For these reasons, the 
MON is not necessarily more stringent than Rule 443 overall with respect to total VOC 
emissions. 
 
Rule 443 is more stringent than the Baltimore Rule, which does not require Method 21 
monitoring; instead, leaks are detected using audiovisual inspections. Rule 443 is at 
least as stringent as SCAMQD Rules 466.1 and 467. Rule 443 has some provisions that 
are more stringent and others that are less stringent than the provisions of the 
YSAQMD, VCAPCD, and SJVUACPD rules, and all provisions of Rule 443 are less 
stringent than those of SCAQMD Rule 1173. However, since Rule 443 is at least as 
stringent as any applicable federal guidance, Staff considers the more stringent 
provisions of the other nonattainment area rules to be beyond RACT. Many of those 
rules contain provisions more akin to the BACT determinations previously discussed. 
 
Rule 443 satisfies the RACT requirement for this source category with respect to Procter 
and Gamble, the only facility subject to this CTG.  
  

                                                 
30 40 CFR 60.480a(d)(3) exempts process units that produce heavy liquid chemicals only from 

heavy liquid feed. 
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Category: Wood Furniture Manufacturing (Surface Coating) 
 
 
CTG DOCUMENT 
 

Guideline Series: Control of Volatile Organic Compound Emissions from Wood 
Furniture Manufacturing Operations, EPA-453/R-96-007, April 1996. 

 
The CTG applies to facilities that perform surface coating (finishing), cleaning or wash-
off operations associated with wood furniture manufacturing operations. Wood furniture 
includes residential furniture, cabinets, office furniture, public building furniture (e.g., 
benches, bleachers, church furniture), and office and store fixtures (e.g., partitions, 
shelves, lockers). The CTG does not apply to refinishing or restoration of previously 
coated products. 
 
The CTG establishes presumptive RACT for wood furniture surface coating operations 
as the following emission limits and work practices: 
 

Surface Coating Operation VOC limit 
General Topcoat 0.8 lb VOC/lb solids, as 

applied  
General Sealer 1.9 lb VOC/lb solids, as 

applied 
Acid-cured alkyd amino vinyl sealers and acid-
cured alkyd amino conversion varnish topcoats 

Sealer 2.3 lb VOC/lb solids, as 
applied 

Topcoat 2.0 lb VOC/lb solids, as 
applied 

Sealer other than an acid-cured alkyd amino 
vinyl sealer; and using acid-cured alkyd amino 
conversion varnish topcoats 

Sealer 1.9 lb VOC/lb solids, as 
applied 

Topcoat 2.0 lb VOC/lb solids, as 
applied 

Acid-cured alkyd amino vinyl sealer and a 
topcoat other than an acid-cured alkyd amino 
conversion varnish topcoat 

Sealer 2.3 lb VOC/lb solids, as 
applied 

Topcoat 1.8 lb VOC/lb solids, as 
applied 

Strippable booth coatings 0.8 lb VOC/lb solids, as 
applied 

 
Work practice standards and a work practice implementation plan should include: 
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 Operator training course 
 Leak inspection and maintenance plan 
 Cleaning and washoff solvent accounting system 
 Storage requirements 
 Application equipment requirements 
 Line cleaning 
 Gun cleaning 
 Wash off operations 

 
SMAQMD REQUIREMENTS 
 
District Rule 463, Wood Products Coatings, applies to any person who uses, 
manufactures, blends, sells, repackages, distributes, or specifies the use of wood 
products coatings or strippers. Rule 463 covers coatings used in both new furniture 
manufacturing and in refinishing. Since the CTG covers only new manufacturing 
operations, only the limits for new manufacturing from Rule 463 are presented here. 
 

Coating Type 
VOC Limit 

g/l (lb-VOC/lb Solids) 
Clear Topcoats 275 (0.35) 
Conversion Varnish (when used as a 
combined sealer/topcoat system) 

550 (1.20) 

Filler 275 (0.18) 
High Solid Stain 350 (0.42) 
Inks 500 (0.96) 
Mold Seal Coating 750 (4.20) 
Multi-Colored Coating 275 (0.33) 
Pigmented Coating 275 (0.25) 
Sealer 275 (0.36) 
Low-Solids Stains, Toners, Washcoats 120 (1.00) 
Strippers (analogous to Washoff 
operations in CTG) 

350 (or VOC composite vapor pressure 
less than <2 mm Hg at 20 oC) 

Surface preparation and cleanup material 25 
 
Rule 463 also contains requirements for application equipment, spray gun cleaning, and 
disposal of cloth/paper used for surface preparation, cleanup, or coating removal. In lieu 
of meeting the emission limits, an air pollution control device may be used provided it 
reduces emissions to an extent equal to or greater than that achieved by using compliant 
coatings. 
 
Rule 463 contains the following exemptions:  

 Sources using less than 55 gallons per year. 
 Wood products coatings sold in non-refillable aerosol-spray containers. 
 Coating operations associated with the manufacture of finished wood panels 

intended for attachment to walls. 
 Coating of architectural components when not performed in a shop environment. 

 
OTHER FEDERAL GUIDANCE 
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ACT: None 
 
NSPS: None 
 
NESHAP: 
 

40 CFR Part 63, Subpart JJ – National Emission Standards for Hazardous Air 
Pollutants for Wood Furniture Manufacturing Operations 

 
The NESHAP specifies standards in terms of pounds volatile organic HAPs per pound 
solids applied. Since many VOC are not HAP, these limits for HAP establish no practical 
limits on VOC content or emissions from these operations. Work practices in Subpart JJ, 
which are essentially equivalent to those in the CTG model rule, would reduce VOC as 
well as HAP emissions. 
 
EPA Menu of Control Measures: 
 
Two control measures for surface coating of wood furniture were identified in the menu 
of control measures: 

 A measure to reduce emissions by 64% using add-on controls, such as thermal 
incinerators, catalytic incinerators, and a combination of carbon absorbers and 
catalytic incinerators 

 The CTG model rule, which is estimated to reduce emissions by 24% 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
From 2005 to 2007, there were seven BACT determinations made for wood furniture 
surface coating operations. BACT controls included coating reformulation, the use of low 
VOC and high solids coatings, the use of proper spraying techniques, and good work 
practices. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations 
 
In 2016, a BACT determination was made for spray booths used to apply wood coatings. 
For booths with VOC emissions <1,170 lb/month and ≤4,663 lb/year, BACT was 
determined to be the use of high transfer efficiency equipment and coatings that meet 
the VOC limits in SCAQMD Rule 1136. Except for conversion varnish (see table below), 
the limits in SCAQMD Rule 1136 are the same as those in Rule 463. 
 
For booths with VOC emissions ≥1,170 lb /month or >4,663 lb /year, BACT was 
determined to be either: 
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 Use of high transfer efficiency equipment and coatings that meet the VOC limits 
in SCAQMD Rule and a VOC control system with ≥90% collection efficiency and 
≥ 95% destruction efficiency; or 

 The use of Super Clean Materials (<5% VOC by weight); or 
 Use of low-VOC materials resulting in an equivalent emission reduction. 

 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for wood furniture coating operations in the rules listed below were 
evaluated and compared with SMAQMD Rule 463: 

 PCAPCD Rule 236 (10/14/10) 
 YSAQMD Rule 2.39 (5/14/08) 
 SJVUAPCD Rule 4606 (10/16/08) 
 SCAQMD Rule 1136 (6/14/96) 
 VCAPCD Rule 74.30 (6/27/06) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rules 115.421 (6/25/15) and 

115.422 (6/25/15) 
 Baltimore Rule 26.11.19.32 (4/19/10) 

 
No VOC content limits in the PCAPCD, YSAQMD, Texas, or Baltimore rules were lower 
than those in Rule 463. The table below shows only the coating categories for which one 
or more rules has a lower VOC limit than Rule 463. 
 

Coating Type 

VOC Content Limit (g/l) 
SMAQMD 
Rule 463 

VCAPCD 
Rule 74.30 

SCAQMD 
Rule 1136 

SJVUAPCD 
Rule 4606 

High Solid Stain 350 240 -- 240 
Sealer 275 240 -- -- 
Conversion Varnish (when used 
as a combined sealer/topcoat 
system) 

550 275* 275* 275* 

* These are general limits for topcoats 
 
CONCLUSION 
 
District Rule 463 establishes VOC limits that are more stringent than the limits in the 
CTG model rule for all coating categories. One difference is that the CTG contains a limit 
for strippable booth coatings, but no limit is included in Rule 463. However, strippable 
booth coatings are not applied to wood furniture products; they are applied to the walls 
of paint spray booths to receive overspray and are subsequently peeled off, reducing or 
eliminating the use of solvents to clean booth walls. In the District, strippable booth 
coatings are subject to Rule 442, Architectural Coatings, in the categories of flat (50 g/l) 
or nonflat coatings (100 g/l). These VOC limits are more stringent than the CTG. 
 
Rule 463 includes some coating categories not included in the CTG (clear topcoat, filler, 
high-solid stain, multi-colored coating, and pigmented coating). These coatings are 
subcategories of the ones in the CTG, and the VOC limits in Rule 463 are more stringent 
than the most stringent limits in the CTG. Rule 463 also includes limits for inks and mold 
release coatings that are consistent with other non-attainment area rules. These two 



2017 RACT SIP 
January 23, 2017 
Page C-79 
 

  

categories are not addressed in the CTG. The work practices in Rule 463 are equivalent 
to the CTG, except that Rule 463 does not include a requirement for an operator training 
course (nor do any of the nonattainment area rules evaluated). 
 
Rule 463 is at least as stringent as the PCAPCD, YSAQMD, Texas, and Baltimore rules. 
Districts with rules containing VOC limits for coating categories that were lower than the 
corresponding limits in Rule 463 include VCAPCD (three categories), SJVUAPCD (two 
categories) and SCAQMD (one category). Because these limits are lower than all of the 
other nonattainment area rules, the CTG and other federal guidance, Staff considers 
them to be beyond RACT. 
 
Rule 463 is less stringent than the District’s 2016 BACT determination, particularly for 
spray booths that emit ≥1,170 lb/month or >4,663 lb/year of VOC. However, these 
requirements apply only to new emission units and none of the other guidance reviewed 
was as stringent. Staff considers the BACT determination to be beyond RACT. 
 
Rule 463 satisfies the RACT requirement for this source category. 
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Appendix D 
 

RACT Analysis of Rules for Non-CTG Source Categories Applicable to Major 
Sources 

 
 
 

 
Non-CTG Category 

Page 
Number

Aerospace Assembly and Component Coating Operations D-2 
Boilers, Process Heaters, and Steam Generators D-7 
Gas Turbines D-12 
Gasoline Service Stations – Phase II Vapor Recovery D-17 
Internal Combustion Engines D-21 
Organic Chemical Manufacturing: Process Tanks, Liquid Transfer, and 
Storage Tanks (≤40,000 gallons) 

D-25 

Organic Chemical Manufacturing: Wastewater D-30 
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Category: Aerospace Assembly and Component Coating Operations 
 
 
Aerojet is the only major source in the District that performs aerospace coating 
operations. Although there is a CTG for aerospace coating, no sources in the District, 
including Aerojet, are subject to the CTG31; a negative declaration is included in 
Appendix A of this RACT SIP. 
 
Nevertheless, Aerojet is a major source of VOC; therefore, the District is required by the 
Clean Air Act to implement RACT for this major source. The analysis below will focus on 
requirements applicable to the aerospace coating operations used at Aerojet, and the 
CTG will provide valuable guidance. 
 
SMAQMD REQUIREMENTS 
 
District Rule 456, Aerospace Assembly and Component Coating Operations, applies to 
the coating of aerospace components, including coating removal (stripping), surface 
preparation and cleaning, and application equipment cleanup. The rule sets VOC 
content limits for 31 categories of general and specialty coatings. The rule also includes 
additional requirements: 

 High transfer-efficiency application equipment (e.g., HVLP, roll coater, dip coater, 
flow coater, electrostatic deposition). 

 Work practices for material storage and equipment cleaning. 
 Cleaning and surface prep solvents: no more than 25 g VOC/liter of material. 

 
Rule 456 provides the following exemptions: 

 A low usage exemption is provided under the following conditions: 
- The usage of noncompliant rocket motor adhesives (provided the VOC 

content less than 890 g/l) does not exceed 200 gallons per year; and 
- The usage of all other noncompliant materials does not exceed 55 gallons 

per year; and 
- The total usage of noncompliant rocket motor adhesives and other 

noncompliant materials does not exceed 200 gallons per year. 
 Non-refillable aerosol containers holding 1 liter (1.1 quarts) or less. 
 Other exemptions for lettering, touch up and repair, cleaning of space vehicles, 

and cleaning and surface activation prior to adhesive bonding. 
 Solvents used for cleaning application equipment in a rocket motor lining process 

are exempt from VOC limits, provided the application equipment is cleaned in an 
enclosed gun cleaner. 

 
  

                                                 
31 The CTG applies to facilities that perform manufacture or rework of commercial, civil, or military 

aerospace vehicles or components. In severe ozone nonattainment areas, the CTG applies to 
sources with a potential to emit of 25 tons per year or more of VOC from such operations. No 
sources in the District have potentials to emit of 25 tons per year or more of VOC from 
aerospace manufacture and rework operations. 
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FEDERAL GUIDANCE 
 
CTG: 
 

Guideline Series: Control of Volatile Organic Compound Emissions from Coating 
Operations at Aerospace Manufacturing and Rework Operations, EPA-453/R-97-
004, December 1997. 

 
The CTG identifies presumptive RACT for controlling VOC emissions from the 
manufacture or rework of commercial, civil, or military aerospace vehicles or 
components. The CTG applies to facilities with a potential to emit from these aerospace 
coating operations of 25 tons per year or more of VOC in moderate, serious, and severe 
ozone nonattainment areas or 10 tons per year or more in extreme ozone nonattainment 
areas.  
 
The CTG establishes presumptive RACT for specialty aerospace coatings in terms of 
VOC content. Staff reviewed records of Aerojet’s coating operations and determined that 
Aerojet uses the following specialty coatings subject to the CTG: mold release coating, 
rocket motor adhesive coating, and sprayable sealant. 
 
The CTG establishes presumptive RACT for general primers and topcoats by reference 
to the aerospace NESHAP (discussed below) and for specialty coatings. The CTG also 
includes the following requirements: 

 Hand wipe cleaning operations: use aqueous cleaners or cleaners with a VOC 
composite vapor pressure no greater than 45 mmHg at 20 C. (13 types of 
cleaning operations are exempt from this requirement). 

 Flush cleaning: capture non-aqueous solvents in closed containers or with wipes 
that are kept in closed containers. 

 Spray gun cleaning: use enclosed gun cleaners or work practices that avoid open 
atomized spraying of VOC solvent. 

 Housekeeping practices to reduce VOC emissions from non-aqueous solvents, 
wipes, and spills. 

 
The CTG model rule exempts the following from VOC limits: 

 Cleaning and coating associated with research and development, quality control, 
laboratory testing, and electronic parts and assemblies (except for cleaning and 
coating of completed electronic assemblies).  

 Manufacturing and rework operations involving space vehicles, antique 
aerospace vehicles and components. 

 Touch up, aerosol, and Department of Defense “classified” coatings (protected 
against unauthorized disclosure for national security purposes). 

 Coatings used in volumes of 50 gallons per year or less of each formulation, not 
to exceed 200 gallons per year for all exempt coatings combined. 

 
NSPS: None. 
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NESHAP: 
 

40 CFR Part 63, Subpart GG - National Emission Standards for Aerospace 
Manufacturing and Rework Facilities 

 
The NESHAP applies to facilities that are engaged, either in part or in whole, in the 
manufacture or rework of commercial, civil, or military aerospace vehicles or 
components and that are major sources of HAPs. Aerojet is subject to the NESHAP. 
 
Table A compares the VOC limits in Rule 456 and the CTG/NESHAP for materials used 
at Aerojet. Unlike the CTG, the NESHAP does not provide an exemption for coatings 
that are used in small volumes. The NESHAP includes requirements for solvent cleaning 
and housekeeping practices that are comparable to those in the CTG. 
 

Table A - Comparison of VOC Content Limits in Rule 456 with the CTG/NESHAP 
for Materials Used in Aerojet’s Aerospace Operations 

 
Rule 456 Aerospace CTG/NESHAP 

Category VOC Limit (g/l) Category VOC Limit (g/l) 
Adhesive 600 (890 for low 

usage of rocket 
motor bonding 
adhesive) 

Rocket Motor 
Bonding Adhesive 

890 

Mold Release 762 Mold Release 780 
Primer 350 Primer - Other 350 
Sealant 600 Sprayable Sealant 600 
Space Vehicle 
Coating 

Electrostatic 
Discharge: 888 
All Other: 1,000 

Space Vehicle 
Coating 

Exempt 

Topcoat 420 Topcoat 420 
Solvent 25 Solvent Composite VOC 

vapor pressure ≤45 
mmHg @ 68 °F 

 
EPA Menu of Control Measures:  
 
EPA’s Menu of Control Measures identifies the CTG as the control measure. 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
There is only one BACT determination that lists a VOC content limit or percent control 
standard (as opposed to tons/year). The 2011 BACT determination requires primers and 
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topcoats to meet a limit of 4.5 lb/gal (approximately 540 g/l) of coating for primers and 
topcoats, on a monthly volume-weighted average basis. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations 
 
In 2004, BACT was determined to be compliance with Rule 456 for aerospace coating 
operations with VOC emissions <3,900 lb/qtr. 
 
OTHER NONATTAINMENT AREA RULES 
 
The requirements for aerospace coating operations in the rules listed below were 
evaluated and compared with SMAQMD Rule 454: 

 SJVUAPCD Rule 4605 (6/16/11) 
 SCAQMD Rule 1124 (9/21/01) 
 VCAPCD Rule 74.13 (9/11/12) 
 Baltimore Rule 26.11.19.13-1 (10/15/01) 

 
None of the other nonattainment area rules was more stringent than Rule 456 for the 
aerospace coating operations at Aerojet, with two exceptions: 

 For electrostatic discharge coatings applied to space vehicles, Rule 456 sets a 
limit of 880 g/l VOC, whereas the other nonattainment areas have limits of 800 g/l 
for these coatings. 

 Rule 456 sets a limit of 890 g/l VOC for rocket motor adhesives when used in 
quantities no more than 200 gallons per year, provided that the usage of all other 
noncompliant materials does not exceed 55 gallons per year and the total of all 
rocket motor adhesive and other noncompliant materials used does not exceed 
200 gallons per year. This VOC content is higher than what is allowed under the 
SCAQMD and VCAPCD rules (850 g/l for non-autoclavable structural adhesives 
or 800 g/l for space vehicle adhesives), although these rules do not have specific 
limits for this highly specialized material.   

  
CONCLUSION 
 
For aerospace materials used at Aerojet, Rule 456 establishes VOC limits that are as 
stringent as or more stringent than the CTG and NESHAP. The work practice 
requirements are generally equivalent. For cleaning solvents, Rule 456 limits the VOC 
content to 25 g/l, which is more stringent than the CTG and NESHAP, which limit the 
VOC partial pressure in solvents to 45 mmHg at 20 °C. Rule 456 is more stringent than 
the BACT/LAER determination for primers and topcoats. 
 
As discussed previously, Rule 456 is at least as stringent as the rules in other 
nonattainment areas, with two exceptions. First, for electrostatic discharge coatings 
applied to space vehicles, Rule 456 sets a VOC limit that is higher than the other 
nonattainment area rules. However, this difference is small, and the CTG and NESHAP 
both exempt space vehicle coatings entirely. Second, Rule 456 sets a VOC limit for 
rocket motor adhesives that is slightly higher than what is allowed under the SCAQMD 
and VCAPCD rules, which do not have specific limits for this highly specialized material. 
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The limit in Rule 456 was added in 2008 after Aerojet demonstrated that this narrow 
exemption would be necessary for them to deliver rocket motors meeting specifications 
for current and future Department of Defense contracts. The use of the rocket motor 
adhesives at this higher VOC content is allowed only if the usage does not exceed 55 
gallons per year and the total of all noncompliant materials used does not exceed 200 
gallons per year. The VCAPCD contains a similar exemption for an adhesive where it 
has been demonstrated that no complaint material is available and the annual volume of 
each separate formulation used is less than 10 gallons; however, unlike Rule 456, the 
VCAPCD rule does not establish a limit on the VOC content of the noncompliant 
adhesives and there is no limit on the total annual volume of all noncompliant adhesive 
formulations. 
  
Rule 456 satisfies RACT for aerospace coating operations at Aerojet. 
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Category: Boilers, Process Heaters, and Steam Generators 
 
 
At major sources in the District, units in this category are fired with gas fuel as the 
primary fuel. Therefore, the analysis will focus on gas-fired units. 
 
SMAQMD REQUIREMENTS 
 
District Rule 411, NOx from Boilers, Process Heaters, and Steam Generators, 
establishes NOx limits for units rated 1 mmBtu/hr or greater that are fired on gaseous or 
nongaseous fuel. 
 
Units using gaseous fuel must meet the following NOx limits: 
 

 For units ≥1 mmBtu/hr and <5 mmBtu/hr, 30 ppmv NOx at 3% O2  
 For units ≥5 mmBtu/hr and ≤20 mmBtu/hr, 15 ppmv NOx at 3% O2  
 For units >20 mmBtu/hr, 9 ppmv NOx at 3% O2  
 For gas-fired reformer furnaces, 30 ppmv NOx at 3% O2  
 For landfill gas-fired units ≥5 mmBtu/hr, 15 ppmv NOx at 3% O2  
 For load following units ≥5 mmBtu/hr, 15 ppmv NOx at 3% O2  

 
All liquid-fueled units ≥1 mmBtu/hr must meet a NOx limit of 40 ppmv NOx at 3% O2. All 
biomass-fueled units ≥1 mmBtu/hr must meet a NOx limit of 70 ppmv NOx at 12% CO2. 
 
Rule 411 provides the following exemptions: 
 

 Electric utility boilers (no major sources in the District have such units) 
 Units where the products of combustion come into direct contact with the material 

to be heated 
 Waste heat recovery boilers 
 Standing flame pilot burners 
 Units ≥5 mmBtu/hr that use less 90,000 therms of fuel per year, provided that the 

owner or operator applied for the exemption on or before May 31, 1997, and 
received approval. 

 Units installed or with complete permit applications prior to October 27, 2005 are 
subject to a less stringent limit of 30 ppmv NOx at 3% O2 if the annual fuel usage 
is below specific low usage levels that depend on boiler capacity. 

 
FEDERAL GUIDANCE 
 
CTGs: None 
 
ACT:  
 

Alternative Control Techniques Document – NOx Emissions from 
Industrial/Commercial/Institutional (ICI) Boilers, EPA-453/R-94-022, March 1994. 

 
The ACT applies to boiler, steam generators, and process heaters fired with gaseous or 
liquid fuels. The document does not establish presumptive RACT for this category. 
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However, the ACT discusses four control techniques for NOx that can be applied to 
natural gas-fired, packaged watertube boilers and estimates achievable performance as 
follows: 
 

Control Technique Achievable NOx Level 
Water injection w/ oxygen trim 49 ppmv @3% O2 
Low NOx burners 66 ppmv @3% O2 
Low NOx burners w/ flue gas recirculation 49 ppmv @3% O2 
SCR 16 ppmv @3% O2 

 
NSPS: 
 

40 CFR Part 60, Subpart Db - Standards of Performance for Industrial-Commercial-
Institutional Steam Generating Units 

 
Subpart Db specifies New Source Performance Standards for industrial, commercial, 
and institutional steam generating units >100 mmBtu/hr input that were constructed, 
modified, or reconstructed after June 19, 1984. Low heat release rate units are limited to 
approximately 82 ppmv NOx @ 3% O2, while high heat release rate units are limited to 
approximately 164 ppmv NOx @ 3% O2 when firing natural gas or distillate oil fuel. 
These standards are substantially less stringent than the achievable levels presented in 
the ACT document. 
 
NESHAP: 
 

40 CFR Part 63, Subpart DDDDD - National Emission Standards for Hazardous Air 
Pollutants for Major Sources: Industrial, Commercial, and Institutional Boilers and 
Process Heaters 

 
This NESHAP applies to commercial, industrial, and institutional boilers and process 
heaters located at major sources of HAPs. There are emission standards for individual 
HAPs. There are no NOx limits or NOx co-benefits. 
 

40 CFR Part 63, Subpart JJJJJJ - National Emission Standards for Hazardous Air 
Pollutants for Industrial, Commercial, and Institutional Boilers Area Sources 

 
This NESHAP applies to commercial, industrial, and institutional boilers located at area 
sources. Gas-fired boilers are exempt. There are emission standards for individual 
HAPs. There are no NOx limits or NOx co-benefits.  
 
EPA Menu of Control Measures:  
 
There are several technologies identified in the menu of control measures for gas-fired 
institutional, commercial, and institutional (ICI) boilers, as shown below. Note – The 
ppmv values shown in parentheses are based on uncontrolled emission factors taken 
from the ACT: 0.14 lb/mmBtu (approx. 117 ppmv) for boilers ≤100 mmBtu/hr and 0.26 
lb/mmBtu (approx. 217 ppmv) for boilers >100 mmBtu/hr. 
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Equipment Technology Control Efficiency 

ICI Boilers, Gas Fuel 
NOx >10 tpy uncontrolled 

SNCR 40% (70 ppmv for ≤100 mmBtu/hr; 
130 ppmv for >100mmBtu/hr) 

ICI Boilers, Gas Fuel 
NOx >10 tpy uncontrolled 

Low NOx Burner 50% (59 ppmv for ≤100 mmBtu/hr; 
109 ppmv for >100mmBtu/hr) 

ICI Boilers, Gas Fuel 
NOx >10 tpy uncontrolled 

Low NOx burner + 
FGR 

60% (47 ppmv for ≤100 mmBtu/hr; 
87 ppmv for >100mmBtu/hr) 

ICI Boilers, Gas Fuel 
NOx >10 tpy uncontrolled 

Low NOx burner + 
over fire air 

60% (47 ppmv for ≤100 mmBtu/hr; 
87 ppmv for >100mmBtu/hr) 

ICI Boilers, Gas Fuel 
NOx >10 tpy uncontrolled 

Oxygen trim + water 
injection 

65% (41 ppmv for ≤100 mmBtu/hr; 
76 ppmv for >100mmBtu/hr) 

ICI Boilers, Gas Fuel 
NOx >10 tpy uncontrolled 

Low NOx burner + 
FGR + over fire air 

80% (23 ppmv for ≤100 mmBtu/hr; 
43 ppmv for >100mmBtu/hr) 

ICI Boilers, Gas Fuel 
NOx >10 tpy uncontrolled 

SCR 80% (23 ppmv for ≤100 mmBtu/hr; 
43 ppmv for >100mmBtu/hr) 

 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE 
 

Determination of Reasonably Available Control Technology and Best Available 
Retrofit Control Technology for Industrial, Institutional, and Commercial Boilers, 
Steam Generators and Process Heaters, Air Resources Board, July 18, 1991. 

 
In 1991, the ARB issued a RACT/BARCT determination document for industrial, 
institutional, and commercial boilers, steam generators, and process heaters. The ARB 
analysis considered the achievable performance levels and cost effectiveness of various 
NOx control strategies as applied to different size units. The analysis also took into 
account the variation in NOx emissions between gaseous and liquid fuels. The ARB 
concluded that RACT for units with ratings of 5 mmBtu/hr and larger, using 90,000 
therms of fuel or more per year, is a NOx emission limit of 70 ppmv @ 3% O2 when firing 
on gaseous fuel and 115 ppmv @ 3% O2 when firing on liquid fuel. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
The ten most recent BACT determinations were made in 2012 through 2014. Boiler 
ratings ranged from 25 to 100 mmBtu/hr. NOx limits ranged from 0.01 to 0.05 lb/mmBtu 
(approximately 8 to 42 ppmv @ 3% O2), with an average of 0.028 lb/mmBtu 
(approximately 23 ppmv @ 3% O2). 
 
ARB BACT Clearinghouse 
 
There were 9 BACT determinations for boilers rated from 21 to 97 mmBtu/hr. Seven set 
the BACT limit at 9 ppmv @3% O2. The other two set the BACT limit to 7 ppmv @3% O2. 
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SMAQMD BACT Determinations 
 
Current SMAQMD BACT requirements are shown below: 

 For boilers ≥0.075 and <2 mmBtu/hr, the NOx emission limit is 55 ppmv @3% O2 
for pool/spa heaters and 20 ppmv @3% O2 for all others. 

 For boilers ≥2 and <5 mmBtu/hr, the NOx emission limit is 12 ppmv @3% O2 for 
atmospheric boilers and 9 ppmv @3% O2 for non-atmospheric boilers. 

 For boilers ≥5 and <20 mmBtu/hr, the NOx emission limit is 9 ppmv @3% O2. 
 For a specific boiler rated 108.7 mmBtu/hr, the NOx emission limit is 5 ppmv 

@3% O2. 
 
OTHER NONATTAINMENT AREA RULES 
 
The NOx emission standards for gas-fired boilers in the rules listed below were 
evaluated and compared with SMAQMD Rule 411: 

 PCAPCD Rules 231 (10/9/97) and 247 (10/10/13) 
 YSAQMD Rule 2.27 (8/14/96),  
 SJVUAPCD Rules 4306 (10/16/08), 4307 (4/21/16), 4308 (11/14/13), and 4320 

(11/16/08) 
 SCAQMD Rules 1146 (11/1/13) and 1146.1 (11/1/13) 
 VCAPCD Rules 74.15 (11/8/94) and 74.15.1 (6/23/15) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rules 117.410 (6/14/07) and 

117.310 (3/3/14) 
 Baltimore Rule 26.11.19.08 (3/3/14) 

 
RACT requirements must be met for existing boilers at major sources of NOx. None of 
the other nonattainment area rules was more stringent than Rule 411 for existing boilers, 
with the exception of SCAQMD, which has some limits that are more stringent than Rule 
411. For boilers rated >2 mmBtu/hr and ≤5 mmBtu/hr, SCAQMD Rule 1146.1 requires 
atmospheric boilers to meet a NOx limit of 12 ppmv @3% O2 and non-atmospheric 
boilers to meet a NOx limit of 9 ppmv @3% O2. SCAQMD Rule 1146 requires boilers 
rated ≥5 mmBtu/hr and ≤20 mmBtu/hr to meet a NOx limit of 9 ppmv @3% O2; boilers 
rated >75 mmBtu/hr must meet a NOx limit of 5 ppmv @3% O2. 
 
CONCLUSION 
 
District Rule 411 sets NOx emission limits that are more stringent than the NSPS 
standards, the range of achievable levels specified in the ACT document, and ARB’s 
determination of RACT and BARCT standards (and applies to smaller units than the 
RACT/BARCT limits). The NOx emission limits in Rule 411 are lower than those 
specified in EPA’s Menu of Control Measures for ICI boilers with NOx emissions greater 
than or equal to 10 tons per year, uncontrolled (approximately equivalent to a 16 
mmBtu/hr boiler operated 8,760 hours per year). The Rule 411 standards are not as 
stringent as the BACT clearinghouse standards; however, these standards do not apply 
to existing boilers. 
 
Rule 411 is at least as stringent as the PCAPCD, YSAQMD, SJVUAPCD, VCAPCD, 
Texas, and Baltimore rules. The SCAQMD contained some NOx limits for boilers in 
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specific capacity ranges that were lower than the corresponding limits in Rule 411. 
Because these limits are lower than all of the other nonattainment area rules and the 
federal and state guidance (and are equivalent to the District’s current BACT standards), 
Staff considers these more stringent SCAQMD standards to be beyond RACT. 
 
Rule 411 satisfies the RACT requirement for this source category. 
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Category: Gas Turbines 
 
 
At major sources in the District, units in this category are gas-fired simple cycle or 
combined cycle turbines rated between 25 MW and 170 MW. Therefore, the analysis will 
focus on units of these types.  
 
SMAQMD REQUIREMENTS 
 
District Rule 413, Stationary Gas Turbines, applies to stationary gas turbines rated ≥0.3 
MW. The emission limits are listed in the table below. 
 

Requirement 
Type 

Annual 
Hours of 

Operation 
(hr/yr) 

Unit Size 
Rating 
(MW) 

NOx Emission Limit 
(ppmv @ 15% O2) 

Gaseous 
Fuel 

Liquid 
Fuel 

RACT any 0.3 42.0 65.0 
BARCT any 0.3 to <2.9 42.0 65.0 
 <877 2.9 42.0 65.0 
 877 2.9 to <10 25.0 65.0 
 877 10.0 (no SCR) 15.0 42.0 
 877 10.0 (w/ SCR) 9.0 25.0 

 
Rule 413 contains the following exemptions: 
 

 Laboratory units used in research and testing for the advancement of gas turbine 
technology. 

 Units used to provide emergency electrical power, emergency water pumping for 
flood control or firefighting, emergency potable water pumping, or emergency 
sewage pumping, provided they are limited to an annual total of 200 hours of 
operation (100 hours for maintenance). 

 
Startup and shutdown periods are exempt from Rule 413. Shutdown periods are not to 
exceed 1 hour. Startup periods are not to exceed 1 hour, except for turbines ≥160 MW 
output that are part of a combined cycle process, for which the one-hour period was 
determined to be technologically infeasible. These units are allowed up to 4 hours for a 
startup that follows a shutdown of 72 hours or more, and up to 3 hours for a startup that 
follows a shutdown of between 8 and 72 hours. 
 
FEDERAL GUIDANCE 
 
CTGs: None 
 
ACT:  
 

Alternative Control Techniques (ACT) Document – NOx Emissions from 
Stationary Gas Turbines, EPA-453/R-93-007, January 1993. 
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The ACT applies to stationary gas turbines fired with gaseous or liquid fuels. The ACT 
does not establish presumptive RACT for stationary gas turbines. However, the 
document discusses three control techniques for NOx and estimates achievable 
performance as follows: 
  

Control Technique Achievable NOx Level 
Wet injection 25 - 42 ppmv @15% O2 
Dry low-NOx combustion 25 - 42 ppmv @15% O2 
SCR w/ combustion controls (wet injection or dry low-NOx) 9 ppmv @15% O2 

 
NSPS: 
 

40 CFR Part 60, Subpart GG - Standards of Performance for Stationary Gas 
Turbines 

 
Subpart GG specifies New Source Performance Standards for stationary gas turbines 
≥10 mmBtu/hr input (approximately 1 MW output) that were constructed, modified, or 
reconstructed after October 3, 1977. Turbines with rated heat inputs between 10 and 
100 mmBtu/hr are limited to approximately 150 ppmv NOx (with upward adjustments for 
efficiency and fuel-bound nitrogen). Turbines with rated heat inputs >100 mmBtu/hr are 
limited to approximately 75 ppmv NOx. These standards are substantially less stringent 
than the achievable levels presented in the ACT document. 
 

40 CFR Part 60, Subpart KKKK - Standards of Performance for Stationary 
Combustion Turbines 

 
Subpart KKKK applies to turbines >3 MW. Electric-generating gas-fired turbines ≤50 
mmBtu/hr (5 MW) are limited to 42 ppmv NOx. Units >50 mmBtu/hr and ≤850 mmBtu/hr 
(81 MW) are limited to 25 ppmv NOx, and those >850 mmBtu/hr are limited to 15 ppmv 
NOx. 
 
NESHAP: 
 

40 CFR Part 63, Subpart YYYY - National Emission Standards for Hazardous Air 
Pollutants for Stationary Combustion Turbines 

 
The NESHAP applies to stationary combustion turbines located at major sources of 
HAPs. There are emission standards for formaldehyde, a HAP. There are no NOx limits 
or co-benefits. 
 
EPA Menu of Control Measures:  
 
There are several technologies identified in the menu of control measures for gas-fired 
turbines, as shown below. Note: The ppmv values shown in parentheses are based on 
an average uncontrolled NOx emission factor of 200 ppmv, as calculated from Table 2-1 
of the ACT. 
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Equipment Technology Control Efficiency 

Combustion Turbine, Natural Gas, 
NOx >10 tpy uncontrolled 

Water Injection 75% (50 ppmv) 
 

Combustion Turbine, Natural Gas, 
NOx >10 tpy uncontrolled 

Steam Injection 
 

80% (40 ppmv) 
 

Combustion Turbine, Natural Gas, 
NOx >10 tpy uncontrolled 

Low NOx Burner 68% – 84% (32 
– 64 ppmv) 

Combustion Turbine, Natural Gas, 
NOx >10 tpy uncontrolled 

SCR and Low NOx 
Burner 
 

94% (12 ppmv) 
 

Combustion Turbine, Natural Gas, 
NOx >10 tpy uncontrolled 

SCR and Steam or Water 
Injection 

95% (10 ppmv) 
 

 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE 
 

Determination of Reasonably Available Control Technology and Best Available 
Retrofit Control Technology for the Control of Oxides of Nitrogen from Stationary Gas 
Turbines, Air Resources Board, May 18, 1992. 

 
In 1992, the ARB issued a RACT/BARCT determination document for stationary gas 
turbines. In developing the RACT/BARCT determination, ARB considered the achievable 
performance levels and cost effectiveness of various NOx control strategies as applied 
to different sizes of gas turbines. The analysis also took in account the variation in NOx 
emissions between gaseous and liquid fuels. The ARB concluded that RACT for gas 
turbines with ratings of 0.3 MW and larger is a NOx emission limit of 42 ppmv @ 15% O2 
when firing on gaseous fuel and 65 ppmv @ 15% O2 when firing on liquid fuel. More 
stringent levels of control were considered as BARCT. Rule 413 is based on ARB’s 
RACT/BARCT determination. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
For natural gas-fueled simple cycle turbines >25 MW, the ten most recent BACT 
determinations were made from 2009 to 2013. Turbine ratings ranged from 40 to 190 
MW. NOx limits ranged for 2.5 to 9 ppmv @ 15% O2. For natural gas-fueled combined 
cycle turbines >25MW, the ten most recent BACT determinations were made in 2013 
and 2014. Turbine ratings ranged from 62 to 274 MW. NOx limits ranged from 2 to 3 
ppmv @ 15% O2. 
 
ARB BACT Clearinghouse 
 
There are no BACT determinations for natural gas-fueled simple cycle turbines ≥50 MW. 
For natural gas-fueled combined cycle turbines ≥50 MW, the most recent BACT 
determinations were made in 2003. Turbine ratings ranged from 153 to 183 MW. NOx 
limits ranged from 2 to 2.5 ppmv @ 15% O2. 
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SMAQMD BACT Determinations 
 
In 2002, a BACT determination was made for a combined cycle, natural gas-fueled 
turbine rated at 170 MW. The NOx limit was 2 ppmv @ 15% O2.  
 
OTHER NONATTAINMENT AREA RULES 
 
The NOx emission standards for gas-fired turbines in the rules listed below were 
evaluated and compared with SMAQMD Rule 413: 

 PCAPCD Rule 250 (10/8/15) 
 YSAQMD Rule 2.34 (11/12/14) 
 SJVUAPCD Rule 4703 (9/20/07) 
 SCAQMD Rule 1134 (8/8/97) 
 VCAPCD Rule 74.23 (1/8/02) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rules 117.410 (6/25/15) and 

117.310 (3/3/14) 
 Baltimore Rule 26.11.09.08 (3/3/14) 

 
Rule 413 was at least as stringent as the VCAPCD and Baltimore rules. Each of the 
other rules has emission standards for certain turbine ratings that are more stringent 
than Rule 413. 

 The SCAQMD rule require turbines rated ≥10 MW, if not equipped with SCR, to 
meet a NOx limit of 12 ppmv @15% O2. Rule 413 requires these turbines to meet 
a NOx limit of 15 ppmv @15% O2. (Note: there are no major stationary sources 
of NOx in the District that have gas turbines ≥10 MW that are not equipped with 
SCR). 

 The YSAQMD, PCAPCD, and Texas rules require turbines rated ≥10 MW to 
meet a NOx limit of 9 ppmv @15% O2, regardless of whether SCR is used. Rule 
413 requires turbines rated ≥10 MW to meet a NOx limit of 9 ppmv @15% O2 
when equipped with SCR and a NOx limit of 15 ppmv @15% O2 when not 
equipped with SCR. (Note: there are no major stationary sources of NOx in the 
District that have gas turbines ≥10 MW that are not equipped with SCR). 

 The SJVUAPCD rule has emission limits for turbines >10 MW that are more 
stringent than Rule 413, as show in the table below. 

 

Turbine Classification 

NOx Limit, ppmv at 15% O2 
SJVUAPCD 
Rule 4703 

SMAQMD Rule 413 
(Corresponding Values)

>10 MW, Combined cycle. 5 w/ SCR: 9 
w/o SCR: 15 

>10 MW, Simple cycle, 
permit condition for ≤200 
hr/yr  

25 42 
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Turbine Classification 

NOx Limit, ppmv at 15% O2 
SJVUAPCD 
Rule 4703 

SMAQMD Rule 413 
(Corresponding Values)

>10 MW, Simple cycle, w/o 
permit condition for ≤200 hr/yr. 

5 >200 and <877 hr/yr 
42 

 
 

≥877 hr/yr 
w/ SCR: 9 

w/o SCR: 15 
 
 
CONCLUSION 
 
District Rule 413 is consistent with ARB’s RACT/BARCT determination and requires 
NOx emission limits that are in the range of achievable levels specified in the ACT 
document and are more stringent than the two NSPS. Rule 413 is at least as stringent 
as the VCAPCD and Baltimore rules and, for the turbines in the District located at major 
stationary sources of NOx, the YSAQMD, PCAPCD, SCAQMD and Texas rules. The 
NOx emission limits in Rule 413 are comparable to the most stringent of EPA’s menu of 
control measures (applicable to units with NOx emissions greater than or equal to 10 
tons per year, uncontrolled, approximately equivalent to a 3 MW gas-fired turbine 
operated 8,760 hours per year). 
 
The SJVUAPCD rule has standards for combined and simple cycle turbines >10 MW 
that are lower than those in Rule 413 and the rules in the other nonattainment areas. 
Staff considers these more stringent standards to be beyond RACT. The BACT 
determinations are more stringent than Rule 413; Staff also considers these standards to 
be beyond RACT. 
 
Rule 413 satisfies the RACT requirement for this source category. 
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Category: Gasoline Service Stations – Phase II Vapor Recovery 
 
 
Two major sources of VOC – Aerojet and UC Davis Medical Center – have non-retail 
gas stations that transfer gasoline into their own vehicles. This analysis will focus on the 
Phase II vapor requirements for non-retail gasoline transfer. Although the basic 
standards for retail and non-retail stations are the same, only non-retail stations are 
eligible for the ORVR exemption (described below). 
 
SMAQMD REQUIREMENTS 
 
District Rule 449, Transfer of Gasoline into Vehicle Fuel Tanks, requires that gasoline 
transfer from a stationary storage container with a capacity of 250 gallons or more, or 
mobile fueler with a capacity of 120 gallons or more, into any motor vehicle fuel tank with 
a capacity of at least 5 gallons be performed only when equipped with a Phase II vapor 
recovery system. The vapor recovery system must be CARB-certified and have a control 
efficiency of at least 95% by weight. 
 
Rule 449 prohibits operation of the gasoline dispensing equipment unless the vapor 
recovery system is operating in accordance with the applicable CARB Executive Orders, 
the manufacturer's specifications, and is maintained to be leak free, vapor tight, and in 
good working order; and the equipment is operated and maintained without any of the 
applicable defects listed in the Vapor Recovery Equipment Defects List, incorporated by 
reference in Title 17 CCR Section 94006. 
 
Maintenance inspections are required on each day that the dispensing equipment is 
operated. Vapor recovery systems not meeting the rule requirements must be removed 
from service and tagged to ensure that they are not used until repaired and brought into 
compliance before being returned to service. Installers and contractors who install or 
alter vapor recovery systems must be certified by the International Code Council (ICC) 
for Vapor Recovery System Installation and Repair. Testers must be certified by the ICC 
for Vapor Recovery System Testing and Repair, once a certification test becomes 
available. 
 
The operator of a gasoline dispensing facility using a Phase II vapor recovery system is 
required to post in a conspicuous location the operating instructions and the phone 
number for the District or CARB for complaints. The instructions must clearly describe 
how to fuel motor vehicles correctly with vapor recovery nozzles used at the station, and 
shall include a warning that topping off may result in spillage or recirculation of gasoline 
and therefore is prohibited. 
 
Rule 449 exempts fuel dispensing equipment for: 

 Emergency motor vehicles 
 Implements of husbandry 
 Dispensing of E85 (fuel with nominal 85% ethanol content) until CARB certifies 

Phase II vapor recovery systems for the dispensing of E85. 
 Gasoline dispensing at non-retail facilities where 100% of the vehicles being 

refueled are equipped with ORVR systems. This exemption is more stringent 
than the guidelines in the 2007 memo from EPA, which specified that Phase II 
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vapor recovery requirements may be removed where 95% or more of the 
vehicles are equipped with ORVR. 

 
FEDERAL GUIDANCE 
 
CTGs: None 
 
ACT: None 
 
NSPS: None 
 
NESHAP: None 
 
EPA Menu of Control Measures: None 
 
NSR/PSD Settlement Agreements: None 
 
Other Federal Guidance: 
 

Technical Guidance – Stage II Vapor Recovery Systems for Control of Vehicle 
Refueling Emissions at Gasoline Dispensing Facilities, EPA-450/3-91-022a&b, 
November 1991. 

 
The 1991 technical guidance applies to Stage II (a.k.a., “Phase II”) vapor recovery 
systems used at gasoline dispensing systems during the transfer of gasoline to vehicle 
fuel tanks. The guidance specifies that gasoline dispensing facilities use Phase II vapor 
recovery systems that have at least 95% control of displaced vapors. 
 

Gasoline Vapor Recovery Guidelines – Minimum SIP Requirements for EPA Region 
IX to Approve a Phase I or Phase II Gasoline Transfer Rule for Ozone 
Nonattainment Areas, EPA Region IX, April 24, 2000. 

 
The 2000 EPA Region IX guidelines specify that SIP-approvable RACT rules in 
California must include the following requirements for Phase II vapor recovery: 
 

 Require that Phase II systems use CARB-certified vapor recovery equipment. 
 List the Phase II vapor recovery system defects contained in Title 17 of the 

California Code of Regulations (CCR) Section 94006 or cite Title 17 CCR 
Section 94006 as a reference for these defects. 

 Prohibit operation of Phase II vapor recovery equipment that has liquid leaks, 
vapor leaks, fails to pass tests, or contains Title 17 CCR Section 94006 defects 
that substantially impair effectiveness of vapor recovery equipment. 

 Require that Phase II systems have a warning posted prohibiting topping-off, 
which may cause spillage of gasoline. 

 
Memorandum to EPA Regional Air Division Directors – Removal of Stage II Vapor 
Recovery from Refueling of Corporate Fleets, Steven D. Page, Office of Air Quality 
Planning and Standards, and Margo Tsirigotis Oge, Office of Transportation and Air 
Quality. November 28, 2007. 
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The 2007 memo provided guidance that Phase II vapor recovery requirements may be 
removed for corporate or commercial fleets where 95% or more of the vehicles are 
equipped with onboard refueling vapor recovery (ORVR). 
 
STATE GUIDANCE:  
 

Benzene Airborne Toxic Control Measure (ATCM) for Retail Service Stations, Title 
17 CCR), Section 93100, May 13, 1988. 

 
The ATCM requires CARB-certified Phase I and Phase II vapor recovery systems at 
retail service stations. 
 

California Health and Safety Code (HSC) Division 26, Part 4, Chapter 3, Article 5, 
Gasoline Vapor Control 

 
The HSC directs CARB to establish standards and procedures to certify vapor recovery 
systems. Only certified vapor control systems can be used. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
For gasoline storage and dispensing stations, the only BACT determination was made in 
2009. The determination was for a 3,700 gallon storage tank equipped with both Phase I 
and Phase II CARB-certified vapor recovery. 
 
ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations 
 
In 2011, a BACT determination was made for all retail gasoline dispensing stations. The 
BACT determination was CARB-certified equipment for Phase I and II. 
 
OTHER NONATTAINMENT AREA RULES 
 
The following rules from other nonattainment areas were evaluated and compared with 
SMAQMD Rule 449: 
 

 PCAPCD Rule 214 (2/21/13) 
 YSAQMD Rule 2.22 (1/14/15) 
 SCAQMD Rule 461 (4/6/12) 
 SJVUAPCD Rule 4622 (12/19/13) 
 VCAPCD Rule 70 (3/10/09) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.242 (10/31/13) 
 Baltimore Rule 26.11.24 (11/23/15) 

 
None of the other nonattainment area rules was more stringent than Rule 449. 
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CONCLUSION 
 
Rule 449 meets all of the federal and state requirements and guidance. In addition, Rule 
449 is at least as stringent as the rules of the other nonattainment areas. 
 
Rule 449 satisfies RACT for this source category. 
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Category: Internal Combustion Engines 
 
 
The only engines for which RACT must be demonstrated are located at Kiefer Landfill, 
where five 4,230-hp lean-burn, spark-ignited engines are fueled by landfill gas. All of the 
other engines located at major sources are either emergency standby engines or 
nonroad engines. The District is pre-empted from setting standards for nonroad engines 
by federal regulations. Therefore, this analysis will focus on NOx emission requirements 
for landfill gas-fueled, spark-ignited engines. 
 
SMAQMD REQUIREMENTS 
 
District Rule 412, Stationary Internal Combustion Engines Located at Major Stationary 
Sources of NOx, sets RACT and BARCT emission standards for engines greater than 50 
horsepower located at major sources of NOx. The rule establishes a RACT NOx 
emission limit of 125 ppmv @15% O2 for lean-burn, spark-ignited engines. 
 
In addition, engines are required to meet more stringent BARCT emission limits of 65 
ppmv @15% O2 for lean-burn, spark-ignited engines, such as the engines at Kiefer 
Landfill. 
 
As an alternative to meeting the NOx concentration limits, the engine may be equipped 
with emission controls that reduce NOx emissions by 90%. 
 
The following types of engines are exempt from Rule 412: 
 

 Emergency standby engines 
 Agricultural engines 
 Engines on test stands 
 Research engines 
 Nonroad engines 
 Motor vehicle engines 
 Engines used to support flight line operations 

 
FEDERAL GUIDANCE 
 
CTGs: None 
 
ACT:  
 

Alternative Control Techniques Document – NOx Emissions from Stationary 
Reciprocating Internal Combustion Engines, EPA-453/R-93-032, July 1993. 

 
The ACT applies to spark-ignited and compression-ignition stationary engines. The 
document does not establish presumptive RACT for this category. However, the ACT 
discusses the control techniques for NOx that can be applied to lean burn spark-ignited 
engines and estimates achievable performance as follows: 
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Lean Burn Engines, 200-hp to 11,000-hp 

 
Control Technique Achievable NOx Level 

Air/Fuel Adjustment 860 – 1,170 ppmv @15% O2 
Ignition Timing Retard 980 – 1,260 ppmv @15% O2 
Air/Fuel Adjustment plus Ignition Timing Retard 740 – 980 ppmv @15% O2 
Selective Catalytic Reduction 125 ppmv @15% O2 
Low-Emission Combustion 150 ppmv @15% O2 

 
NSPS: 
 

40 CFR Part 60, Subpart JJJJ - Standards of Performance for Stationary Spark 
Ignition Internal Combustion Engines 

 
Subpart JJJJ applies to all new stationary spark-ignition internal combustion engines 
combusting any fuel, including landfill gas. Engine manufacturers are required to test 
and certify newly manufactured engines to meet the emissions standards and other 
requirements for new non-road spark-ignition engines in the following groups: 

 All engines with maximum power of 25 horsepower (HP) or less; 
 Gasoline-fueled engines larger than 25 HP; 
 Liquefied petroleum gas (LPG)-fueled engines larger than 25 HP 

 
Manufacturers may participate in a voluntary certification program for engines that do not 
require mandatory certification. If an engine is certified and is operated in accordance 
with the manufacturer’s instructions, the owner or operator is not required to perform 
initial or subsequent testing. For lean-burn engines fueled on landfill gas, the NOx 
certification standard is 150 ppmv at 15% O2. 
 
NESHAP: 
 

40 CFR Part 63, Subpart ZZZZ - National Emissions Standards for Hazardous Air 
Pollutants for Stationary Reciprocating Internal Combustion Engines 

 
The NESHAP limits the emissions of formaldehyde, a hazardous air pollutant. There are 
no NOx standards. 
 
EPA Menu of Control Measures: The are no measures applicable to landfill gas-fueled 
IC engines 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE 
 

Determination of Reasonably Available Control Technology and Best Available 
Retrofit Control Technology for Stationary Spark-Ignited Internal Combustion 
Engines, Air Resources Board, November 2001. 
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In 1991, the ARB issued a RACT/BARCT determination for spark-ignited internal 
combustion engines. The document recommended a RACT NOx emission limit for lean-
burn engines of 125 ppmv @15% O2 or an 80% reduction in NOx emissions. CARB 
recommended a BARCT NOx emission limit of 65 ppmv @15% O2 or a 90% reduction in 
NOx emissions for lean-burn engines. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
From 2007 to 2013, there were ten BACT determinations for landfill gas-fueled engines 
larger than 1,000 hp. NOx limits ranged from 0.5 to 2 g/hp-hr, with eight of the limits 
within the range of 0.5 to 0.6 g/hp-hr (38 to 45 ppmv @ 15% O2). 
 
ARB BACT Clearinghouse 
 
From 2002 to 2012, there were five BACT determinations for landfill gas-fueled engines 
larger than 1,000 hp. NOx limits ranged from 0.5 to 0.6 g/hp-hr (38 to 45 ppmv @ 15% 
O2). 
 
SMAQMD BACT Determinations 
 
A BACT determination for 4,230 hp landfill gas-fueled engines set the NOx emission unit 
at 0.4 g/hp-hr (30 ppmv @ 15% O2). This determination was for the IC engines at the 
Kiefer Landfill. 
 
OTHER NONATTAINMENT AREA RULES 
 
The emission standards in Rule 412 for engines fired on landfill gas were compared to 
the standards in the following nonattainment area rules: 
 

 PCAPCD Rule 242 (4/10/03) 
 YSAQMD Rule 2.32 (10/10/01) 
 SJVUAPCD Rule 4702 (11/14/13) 
 SCAQMD Rule 1110.2 (6/3/16) 
 VCAPCD Rule 74.9 (11/8/05) 
 Dallas-Fort Worth and Houston-Galveston-Brazoria Rules 117.305 (6/14/07) and 

117.405 (6/25/15) 
 
Only the SCAQMD rule was more stringent than Rule 412. The SCAQMD rule requires 
landfill gas-fueled engines to meet an emission limit of 45 ppmv @ 15% O2 if rated <500 
hp and a limit of 36 ppmv @ 15% O2 if rated ≥500 hp. As of January 1, 2017, landfill 
gas-fueled engines must meet an emission limit of 11 ppmv @ 15% O2, regardless of 
horsepower. 
 
CONCLUSION 
 
Under District Rule 412, the IC engines at the Kiefer Landfill are subject to a NOx 
emission limit of 65 ppmv @15% O2. This standard is significantly lower than the 
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achievable levels specified in the ACT document and the applicable standard in the 
NSPS. Rule 412 is at least as stringent as the state RACT/BARCT guidance and all of 
the other nonattainment area rules, except for the SCAQMD rule. 
 
The SCAQMD rule has an applicable NOx emission standard that is lower than the Rule 
412 standard as well as the rules in the other nonattainment areas. Staff considers this 
more stringent standard to be beyond RACT. The BACT determinations are also more 
stringent than Rule 412, but the BACT standards reflect the emission levels achievable 
by new engines, and Staff considers these standards to be beyond RACT. 
 
Rule 412 satisfies the RACT requirement for this source category. 
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Category: Organic Chemical Manufacturing: Process Tanks, Liquid Transfer, 

and Storage Tanks (≤40,000 gallons) 
 
 
VOC emissions from the storage of petroleum liquids in fixed roof and floating roof tanks 
>40,000 gallons are covered under CTGs and are included in the analysis in Appendix 
C. The analysis presented below applies to process tanks, liquid transfer, and storage 
tanks with capacities ≤40,000 gallons at organic chemical manufacturing facilities.  
 
Procter and Gamble is the only major source in the District for which RACT must be 
demonstrated in this source category. 
 
SMAQMD REQUIREMENTS 
 
Process Tanks: District Rule 464, Organic Chemical Manufacturing Operations, 
requires a process tank containing a material with a VOC composite vapor pressure over 
0.5 psia to be a closed container that is kept tightly covered. Any such process tanks 
that emit more than 15 lb/day maximum uncontrolled VOC must be vented to a capture 
and control system with a combined system efficiency of at least 85% and a control 
efficiency of at least 90%. Process tanks include surge control vessels, bottoms 
receivers and other in-process tanks as defined in the rule. 
  
Liquid Transfer: Rule 464 requires control of transfer operations that load liquid with a 
VOC composite partial vapor pressure greater than 0.5 psia into tank trucks, trailers, 
railcars, or storage tanks of 2,000 gallons capacity or greater. There are 3 control 
options: (1) a vapor balancing system that captures and transfers at least 90% of the 
displaced vapors back to the supply tank, (2) a capture and control system with a 
combined efficiency of at least 85% and a VOC control efficiency of at least 90%, or (3) 
an internal floating roof (IFR) or external floating roof (EFR) that complies with 40 CFR 
63.119 and 63.120 (NESHAP storage vessel requirements). 
 
Storage Tanks (≤40,000 gallons): Rule 464 requires storage tanks with capacities of 
55 gallons or less and vapor pressures greater than 1.5 psia to be closed containers that 
are kept tightly covered. Storage tanks with capacities greater than 55 gallons and less 
than or equal to 40,000 gallons that store materials with a VOC composite partial vapor 
pressure greater than 1.5 psia must have a pressure/vacuum valve installed on all tank 
vents. 
 
Rule 464 exempts organic chemical plants that emit 15 lb/day or less of maximum 
uncontrolled VOC emissions. Procter and Gamble is not exempt. 
 
FEDERAL GUIDANCE 
 
CTGs: None 
 
ACT: None 
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NSPS: 
 

40 CFR Part 60, Subpart Kb - Standards of Performance for Volatile Organic Liquid 
Storage Vessels (Including Petroleum Liquid Storage Vessels) for Which 
Construction, Reconstruction, or Modification Commenced After July 23, 1984. 

 
The NSPS applies to organic liquid storage tanks with a volume between 19,800 gallons 
and 40,000 gallons. Tanks storing organic liquids with a vapor pressure between 27.6 
kPa (4 psia) and 76.6 kPa (11 psia) must be controlled with either an IFR, an EFR, or by 
routing emissions to a control device that achieves at least 95% VOC reduction. IFR 
tanks, or fixed roof tanks retrofitted with an IFR, must be equipped with a foam or liquid 
filled seal mounted in contact with the liquid or a mechanical shoe seal or 2 seals 
mounted one above the other to form a continuous enclosure. EFR tanks are to be 
equipped with a closure device that has specified types of seals between the wall of the 
tank and the roof edge. For IFR and EFR tanks, openings must be equipped with covers, 
seals, or lids. The NSPS specifies extensive fitting requirements for the various types of 
openings and cover penetrations. 
 
All tanks with volumes greater than 19,800 gallons storing liquids with vapor pressures 
greater than 76.6 kPa (11 psia) are required to route vent streams to a control device 
that achieves at least 95% VOC reduction. 
 
NESHAP: 
 

40 CFR Part 63, Subpart FFFF - National Emission Standards for Hazardous Air 
Pollutants: Miscellaneous Organic Chemical Manufacturing 

 
The Miscellaneous Organic NESHAP (MON) controls surge control vessels and bottoms 
receivers at existing sources. Controls are required if the vessel capacity is greater than 
or equal to 20,000 and less than 40,000 gallons and the HAP vapor pressure is greater 
than or equal to 1.9 psia; or if the vessel capacity is greater than or equal to 40,000 
gallons and the HAP vapor pressure is greater than or equal to 0.75 psia (see 40 CFR 
63.170). Such vessels must be either (1) routed through a closed vent system to a 95% 
efficient control device, or (2) equipped with an IFR or EFR with the seals and fittings 
specified in 40 CFR 63.119. 
 
The MON covers transfer racks that load liquid containing organic HAP into tank trucks 
or railcars. Control is required for racks that load at least 0.65 million liters/yr (170,000 
gallons/yr) and have average vapor pressures of at least 10.3 kPa (1.5 psia). These 
racks require vapor collection systems and controls. There are 3 control options: (1) 
control devices (e.g., combustion devices or recovery devices) that reduce organic HAP 
emissions by 98% or to 20 ppmv, (2) flares that meet the design and operational 
requirements of 40 CFR 60.18, or (3) a vapor balance system that routes collected 
vapors back to a storage vessel or to a process. 
 
The MON also applies to storage vessels in organic HAP service. The requirements for 
MON storage vessels are the same as in the NSPS. Tanks with volumes between 75 m3 
(19,800 gallons) and 151 m3 (40,000 gallons) containing organic liquids with vapor 
pressures greater than or equal to 13.1 kPa (1.9 psia) are required to be controlled. 
Procter and Gamble is subject to the MON. 
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EPA Menu of Control Measures: None. 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None. 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
Since 2004, only two BACT determinations have been made for organic liquid storage 
tanks in organic chemical manufacturing operations. In both cases, internal floating roof 
tanks were determined to be BACT. The capacities of the tanks and the VOC vapor 
pressures were not specified. 
 
Two BACT determinations have been made since 2004 for liquid transfer in organic 
chemical manufacturing operations. In both cases, BACT was determined to be add-on 
control with 98% efficiency. The storage tank sizes and VOC vapor pressures were not 
specified. 
 
ARB BACT Clearinghouse: None. 
 
SMAQMD BACT Determinations: None. 
 
OTHER NONATTAINMENT AREA RULES 
 
None of the other nonattainment areas have rules that are specific to organic chemical 
manufacturing. Nevertheless, the more general requirements for process tanks, liquid 
transfer, and small storage tanks in the rules listed below were compared to those in 
Rule 464. 
 

 Process tanks: None 
 Organic liquid transfer: 

- YSAQMD Rule 2.21 (9/14/16) 
- SJVUAPCD Rule 4624 (12/20/07) 
- SCAQMD Rule 462 (5/14/99) 
- VCAPCD Rule 71.3 (6/16/92) 
- Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.212 (1/19/01) 

 Storage tanks ≤40,000 gallons: 
- PCAPCD Rule 212 (6/19/97) 
- SJVUAPCD Rule 4623 (5/19/05) 
- SCAQMD Rule 463 (11/4/11) 
- VCAPCD Rule 71.2 (9/26/89) 
- Dallas-Fort Worth and Houston-Galveston-Brazoria Rule 115.112 (6/25/15) 

 
Some provisions for organic liquid transfer and small storage tanks in the rules of the 
other nonattainment areas more stringent than Rule 464, and some were less stringent. 
The more stringent provisions are shown in the following tables. 
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Organic Liquid Transfer 
 

SMAQMD 
Rule 464 

YSAQMD 
Rule 2.21 

SJVUAPCD 
Rule 4624 

SCAQMD 
Rule 462 

If liquid vapor 
pressure >0.5 psia, 
one of the following: 
 vapor balance 
≥90% efficiency 

 vapor control 
device ≥85% 
efficiency 

 IFR 
 EFR 

If liquid vapor 
pressure ≥1.5 psia: 
 vapor control 

device ≥95% 
efficiency 

If liquid vapor pressure ≥1.5 psia 
and facility transfers ≥4,000 and 
<20,000 gal/day: 
 reduce emissions by 95% 
 
If liquid vapor pressure ≥1.5 psia 
and facility transfers ≥20,000 
gal/day: 
 emit ≤0.08 lb/1,000 gal 

If liquid vapor pressure 
≥1.5 psia and facility 
transfers ≥20,000 
gal/day, both of the 
following: 
 CARB or district-

certified vapor 
recovery system 

 emit ≤0.08 lb/1,000 gal 

 
 

Storage Tanks ≤40,000 Gallons 
 

SMAQMD 
Rule 464 

PCAPCD 
Rule 212 

SJVUAPCD 
Rule 4623 

SCAQMD 
Rule 463 

Texas 
Rule 115.112 

If liquid vapor 
pressure >1.5 
psia and tank 
>55 gal: 
 pressure/ 
 vacuum 

valve 

If liquid vapor 
pressure ≥1.5 psia 
and tank >20,000 
gal, one of the 
following: 
 a pressure tank 
 IFR 
 EFR 
 CARB-certified 

vapor recovery 
system with a 
control efficiency 
of at least 95% 

If liquid vapor pressure ≥0.5 psia 
tank ≥1,100 and ≤19,800 gal, one of 
the following: 
 pressure-vacuum valve 
 IFR 
 EFR 
 vapor recovery system with a 

control efficiency of at least 95% 
 
If liquid vapor pressure ≥0.5 and 
<1.5 psia and tank >19,800 and 
≤39,600 gal, one of the following: 
 pressure-vacuum valve 
 IFR 
 EFR 
 vapor recovery system with a 

control efficiency of at least 95% 
 
If liquid vapor pressure ≥1.5 and tank 
>19,800 and ≤39,600 gal, one of the 
following:  
 IFR 
 EFR 
 vapor recovery system with a 

control efficiency of at least 95% 

If liquid vapor 
pressure ≥1.5 
psia and tank 
>19,815 gal, 
one of the 
following: 
 pressure 

tank 
 IFR 
 EFR 
 vapor 

recovery 
system with 
a control 
efficiency of 
at least 95% 

If liquid vapor 
pressure ≥1.5 
psia and tank 
>25,000 gal, 
one of the 
following: 
 IFR 
 EFR 
 vapor 

recovery 
system 
with a 
control 
efficiency 
of at least 
90% 
(Houston) 
or 95% 
(Dallas) 
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CONCLUSION 
 
Process Tanks: VOC emissions from process tanks are not addressed in the NSPS, 
BACT determinations, or the rules of other nonattainment areas. In some instances, the 
MON requires greater control efficiency than Rule 464; however, the MON applies to 
fewer process tanks than Rule 464 because it has higher applicability thresholds for both 
tank capacity and vapor pressure. Staff considers the level of control required by Rule 
464 for process tanks to satisfy RACT. 
  
Liquid Transfer: VOC emissions from liquid transfer at organic chemical plants are 
addressed by the MON and the BACT determinations. For some operations, the MON 
requires greater control efficiency than Rule 464; however, the MON applies to fewer 
loading operations than Rule 464 because it has higher applicability thresholds for both 
throughput and vapor pressure. The BACT determinations did not provide sufficient 
information about the throughput or vapor pressure to allow comparison with Rule 464.  
 
Rule 464 is at least as stringent as the VCAPCD and Texas rules. The YSAQMD, 
SJVUAPCD, and SCAQMD rules require slightly higher levels of control, but apply only 
to loading operations where the liquid vapor pressure is 1.5 psia or more (versus 0.5 
psia for Rule 464). In addition, the YSAQMD, SJVUAPCD, and SCAQMD rules are not 
specific to organic chemical manufacturing. 
 
Storage Tanks (≤40,000 gallons): Rule 464 requires storage tanks with capacities 
greater than 55 and less than or equal to 40,000 gallons, which store liquids with a VOC 
vapor pressure greater than 1.5 psia, to be equipped with pressure-vacuum valves. Both 
the NSPS and MON require greater levels of control than Rule 464; however, they apply 
to fewer storage tanks than Rule 464 because each has much greater thresholds for 
tank capacity and vapor pressure. The BACT determinations did not provide sufficient 
information about the throughput or vapor pressure to allow comparison with Rule 464. 
 
Rule 464 is at least as stringent as the VCAPCD rule for storage tanks. The PCAPCD, 
SJVUAPCD, SCAQMD and Texas rules require more stringent control than Rule 464 for 
larger tanks (ranging from >19,815 to >20,000 gallons). 
 
At the Procter and Gamble facility, the vapor pressures of the VOC liquids stored are all 
much less than 0.5 psia. As a practical matter, none of the rules and regulations 
evaluated would apply more stringent controls than Rule 464 on Procter and Gamble’s 
storage tanks. 
 
Rule 464 satisfies the RACT requirements for process tanks, liquid transfer, and storage 
tanks ≤40,000 gallons at the Procter and Gamble facility. 
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Category: Organic Chemical Manufacturing: Wastewater 
 
 
Procter and Gamble is the only major organic chemical manufacturing source in the 
District. The wastewater from Procter and Gamble is not treated on site; it is discharged 
to a publicly owned treatment works and treated there. Therefore, this analysis will focus 
on the requirements applicable to the wastewater collection and handling system at 
Procter and Gamble. 
 
SMAQMD REQUIREMENTS 
 
District Rule 464, Organic Chemical Manufacturing Operations, regulates any 
wastewater stream with a total VOC concentration of at least 500 ppmw and a flow rate 
of at least 1 liter per minute (lpm), or a total VOC concentration at least 10,000 parts per 
million by weight (ppmw) at any flow rate. The provisions of Rule 464 are summarized in 
Table A, where they are compared with the draft CTG and the MON regulation (see 
below). Rule 464 requires the same types of suppression and control techniques for 
wastewater collection system components as specified in the draft CTG and the MON.  
 
Rule 464 exempts organic chemical plants that emit 15 lb/day or less of maximum 
uncontrolled VOC emissions. Research and development operations that emit 15 lb/day 
or less of maximum uncontrolled VOC emissions also are exempt. Procter and Gamble 
is not exempt from the rule. 
 
FEDERAL GUIDANCE 
 
CTGs:  
 

Control Techniques Guidelines (CTG) Document - Control of Volatile Organic 
Compound Emissions from Industrial Wastewater, EPA-453/D-93-056, Draft. 
September 1992.  

 
The draft CTG document addresses RACT for control of VOC emissions from the 
collection and treatment of industrial wastewater generated from the organic chemicals, 
plastics, and synthetic fibers industry and other industries. A final version of the CTG 
was not published. 
 
The draft CTG specifies presumptive RACT for suppression of emissions from the point 
of generation through final treatment and control of VOC emissions from any vents from 
the wastewater collection system or treatment devices. The presumptive RACT applies 
to wastewater streams with a VOC concentration of at least 500 ppmw and a flow rate of 
1 lpm or more, or a VOC concentration of at least 10,000 ppmw at any flow rate. Specific 
requirements are shown in Table A. 
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ACT: 
 

Alternative Control Technology (ACT) Document - Air Emissions from Industrial 
Wastewater. April 1994. 

 
The ACT document updates the draft CTG to be consistent with the provisions of the 
final NESHAP for the Synthetic Organic Chemical Manufacturing Industry (40 CFR 63, 
subparts F and G, known as the “HON”). The HON serves as the model rule for the draft 
CTG document. The ACT contains revised factors for estimating emissions from 
wastewater streams and treatment devices and revised impact tables (i.e., emissions, 
emission reductions, and control costs for various concentration and flow rate 
applicability cutoffs) for States to use in selecting RACT. Because HON requirements 
are incorporated into the NESHAP for Miscellaneous Organic Chemical Manufacturing 
(the “MON,” to which Procter and Gamble is subject), the specific requirements are 
included in the discussion in the MON below. 
 
NSPS: None 
 
NESHAP: 
 

40 CFR Part 63, Subpart FFFF - National Emission Standards for Hazardous Air 
Pollutants: Miscellaneous Organic Chemical Manufacturing 

 
This NESHAP, known as the MON, applies to wastewater streams generated by specific 
chemical processes located at major sources. The MON control requirements for HAPs 
are essentially the same as the draft CTG, and include 40 CFR 63 subparts F and G (the 
HON) by reference. Specific requirements are shown in Table A. The control 
requirements apply to wastewater streams with HAP concentrations of at least 1,000 
ppmw and flow rates of at least 10 lpm, and streams with HAP concentrations of 10,000 
ppmw or more at any flow rate. Different applicability cutoffs (10 ppmw and greater, 0.02 
lpm and greater) apply to wastewater streams containing very volatile HAP at new 
sources. 
 
EPA Menu of Control Measures: There are no measures applicable to wastewater 
from organic chemical manufacturing. However, a measure for control and treatment of 
petroleum wastewater is estimated to be 65% efficient in controlling VOC emissions. 
 
NSR/PSD Settlement Agreements: None 
 
STATE GUIDANCE: None 
 
BACT/LAER 
 
EPA RACT/BACT/LAER Clearinghouse 
 
No BACT determinations were found for control of emissions from wastewater generated 
from organic chemical manufacturing. A 2009 determination for wastewater generated at 
a refinery specified BACT to be compliance with 40 CFR Part 63 Subparts F and G 
(note: these requirements are incorporated by reference into the MON). 
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ARB BACT Clearinghouse: None 
 
SMAQMD BACT Determinations: None 
 
OTHER NONATTAINMENT AREA RULES 
 
The following table shows the applicable rules that have been adopted in other 
nonattainment areas. 
 

Agency Rule Last Amended Applicable Streams 

SCAQMD 1176 9/13/96 
VOC >5 mg/l (approx. 5 ppmw) 

Dallas-Fort Worth 
Ozone Nonattainment 
Area; and 
 
Houston-Galveston-
Brazoria Ozone 
Nonattainment Area 

115.142 1/17/03 

VOC ≥10,000 ppmw at any flow 
rate; or VOC ≥1,000 ppmw and 
flow rate ≥10 lpm 

 
For the wastewater streams to which they apply, the other nonattainment area rules are 
not more stringent than Rule 464, with one exception. The SCAQMD rule requires a 
VOC control device efficiency of at least 95% for any vent, which is greater than the 90% 
control efficiency required by Rule 464. However, Procter and Gamble does not use 
wastewater emission control methods with vents. 
 
CONCLUSION 
 
The Rule 464 criteria (i.e., concentration and flow rate) for determining which wastewater 
streams are subject to the control requirements are the same as the draft CTG and ACT, 
and are more stringent than the MON and the Texas rule. The SCAQMD rule applies to 
streams with >5 mg/l VOC at any flow rate, which is more stringent than Rule 464; 
however, Staff considers control of wastewater streams with such low VOC 
concentrations and flow rates to be beyond RACT. 
 
The Rule 464 suppression requirements provide for enclosed systems and covers to 
prevent VOC leaks, together with control of all vents. These requirements are consistent 
with the other rules and guidance. Rule 464 requires a control device efficiency of at 
least 90% for vented emissions, which is the same specified by the Texas rule. The 
ACT, MON, and SCAQMD rule require 95% control, while the draft CTG specifies a 
range of control from 95% to 99.5%. However, Procter and Gamble does not use 
wastewater emission control methods with vents, so this rule provision has no impact. 
 
Rule 464 satisfies the RACT requirements for VOC emission from wastewater at the 
Procter and Gamble facility. 
 



2017 RACT SIP 
January 23, 2017 
Page D-33 
 
 

 
 

 

 
 

Table A. Summary of Wastewater Management Unit Requirements
This type of 

equipment …  
Must be equipped with a . . .

Draft CTG Miscellaneous Organics NESHAP 
(40 CFR 63 Subpart FFFF) 

SMAQMD Rule 464

Tanks  Fixed roof, 
 Floating roof, or 
 Cover vented to a control device 

Fixed roofa Fixed roofa 

Surface 
impoundments 

Floating membrane cover  Floating membrane coverb, or  
 Cover vented to a control deviceb 

Cover vented to a control device 

Separators  Fixed roof, or  
 Floating roof 

 Fixed roof vented to a control device, or  
 Floating roof  

 Fixed roof vented to a control device, 
 Floating roof,  
 Solid, sealed, gasketed, fixed cover, or  
 Solid, vapor-tight, full-contact fixed cover 

Containersc Not addressed in the draft CTG  Leak-less cover, 
 Submerged fill pipec, 
 Container meeting Dept. of 

Transportation (DOT) standardsd, or  
 Cover vented to a control deviced 

Covered and submerged fill pipec 

Individual drain 
system 
components 

Leak-less cover  Leak-less covers, 
 Cover vented to a control device, or 
 Drains, junction boxes, and sewer lines 

that meet design standards  

 Vapor-tight cover, or 
 Cover vented to a control device 

Emission control 
devices 

95 - 99.5% destruction 95% destruction (or an outlet concentration of 
< 20 ppmv - for enclosed combustion devices 
only) 

90% destruction 

aIf used to mix (e.g., by air sparging), heat, or treat wastewater with an exothermic reaction, then the tank must be equipped with a floating roof or be vented to control device. 
bAir emission controls (e.g., covers) are not required for surface impoundments that are used for open biological treatment processes. 
cThe NESHAP and SMAQMD Rule 464 require submerged fill pipes for containers with capacities of 0.42 m3 or more.
dOnly for containers with capacities less than 0.42 m3. 
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Appendix E 
 

RACT Analysis of Major Sources 
 
 
 

 
Major Source 

Page 
Number

Aerojet – Sacramento Operations E-2 
Central Valley Financing Authority – Carson Cogeneration Project E-6 
Chevron Sacramento Terminal E-8 
Kiefer Landfill, Department of Waste Management and Recycling, County of 
Sacramento 

E-10 

Mitsubishi Rayon Carbon Fiber and Composites, Inc. E-12 
The Procter and Gamble Manufacturing Company E-14 
RagingWire Enterprise Solutions, Inc. E-17 
Sacramento Cogeneration Authority E-18 
Sacramento Municipal Utility District Financing Authority – Cosumnes Power Plant E-20 
Sacramento Power Authority E-22 
SFPP, L.P. Bradshaw Terminal E-24 
Silgan Can Company E-26 
University of California, Davis Medical Center E-28 
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Major Source: Aerojet – Sacramento Operations 
 
 
VOC Emissions:  Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
Aerojet manufactures liquid and solid propulsion systems, aerospace components, and 
ordnance items in support of government and commercial contracts. The facility is a major 
source of VOC and NOx. The plant consists of the following VOC and/or NOx emission units: 
 

 Emergency standby IC engines for generators and fire pumps (30): IC engines emit 
VOC and NOx, and are subject to Rule 412. The 30 emergency standby engines range 
in rating from 50 to 1,500 horsepower. All are designated for emergency use, and are 
limited by permit from 10 to 50 hours of operation per year for maintenance purposes 
and a maximum of 200 hours of operation per year including both maintenance and 
emergency use. They are exempt from emissions limits because they operate no more 
than 100 hours per year for maintenance purposes. 

 Prime power IC engine for abrasive blasting process (1): The IC engine emits VOC and 
NOx, and is subject to Rule 412. The gasoline engine is rated less than 50 horsepower 
and is not subject to any rule-based limits. 

 Boilers (45): The boilers at the facility are fired on natural gas and propane fuels and 
emit VOC and NOx. The boilers are used for either steam or hot water, and have rated 
heat input capacities ranging from 1.26 to 15.5 mmBtu/hr. The boilers are subject to 
emission limits under Rule 411. 

 Space heaters (60): The natural gas-fired space heaters are used to heat indoor spaces 
and emit VOC and NOx. The space heaters, ranging in capacity from 0.008 to 0.15 
mmBtu/hr, are not subject to any rule-based emissions limits. 

 Rocket testing stands (8): The rocket testing stands are used to test liquid-fueled and 
solid-fueled rocket engines, and emit VOC and NOx. The testing stands are not subject 
to any rule-based emissions limits. 

 Aerospace coating operations (18): The aerospace coating operations emit VOC. These 
operations are subject to emission limits under Rule 456. 

 Aerospace solvent cleaning operations (2): The solvent cleaning and surface preparation 
operations emit VOC. The solvents are subject to VOC limits under Rule 456, except 
when cleaning space vehicles. Solvents used to clean space vehicles are exempt from 
VOC limits under Rule 456. 

 Metal and wood coating operation (1): The metal and wood coating operation emits 
VOC. The coating operation is subject to emission limits under Rule 451 when coating 
metal substrates and Rule 463 when coating wood substrates. 

 RDX drying facility (1): The RDX (cyclotrimethylenetrinitramine) drying room emits VOC 
as the RDX dries. The room is equipped with a condenser for VOC control. It is not 
subject to any rule-based emissions limits. 
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 Cold cleaning operations (2): The cold cleaning operations are used to degrease parts 
and emit VOC from the solvents used. Both cold cleaning operations employ water 
covers for VOC control. They are subject to emission limits under Rule 454. 

 Bowl cleaning operations (2): The bowl cleaning operations are used to clean rocket fuel 
mixing bowls, and emit VOC from the cleaning solvents. The cleaning operations are 
subject to emission limits under Rule 456, which requires that the solvent either contains 
≤ 200 g/l of VOC or has a VOC composite vapor pressure ≤45 mmHg at 68 °F. 

 Gasoline dispensing facility (1): The gasoline dispensing facility emits VOC. The 
dispensing operation is subject to emission limits under Rule 448 and 449 and is 
equipped with Phase I and Phase II vapor recovery systems for VOC control. 

 Chemical manufacturing processes (2): There are two batch chemical manufacturing 
process at Aerojet. The first produces SX-2, a proprietary energetic material. The 
reaction of nitric acid with other materials emits NO2 during the SX-2 manufacturing 
process. The second is a pilot-scale process that can produce several different 
chemicals as Aerojet secures new contracts. There are no rule-based emissions limits 
for the process equipment. Related solvent cleaning operations for these processes are 
subject to Rule 466. 

 Soluble mandrel manufacturing process (1): The mandrel manufacturing process emits 
VOC. Emissions from the solvent cleaning activities are subject to Rule 466. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
The emission units at Aerojet that are subject to SIP-approved rules are shown in the table 
below. These rules have been demonstrated to satisfy RACT in Appendices C and D. 
 

 
Source Category 

Applicable 
Rules 

Boilers 411 
Emergency Standby IC Engines 412 
Aerospace Coating Operations 456 
Metal and Wood Coating Operations 451, 463 
Solvent Cleaning and Surface Preparation for Space 
Vehicles 

456 

Cold Cleaning Operations 454 
Bowl Cleaning Operations 466 
Gasoline Dispensing Facility 448, 449 
Chemical Manufacturing Processes 466 
Soluble Mandrel Manufacturing Process 466 
 
Rule 411 does not directly limit the emissions of VOC from boilers and process heaters. VOC 
emissions limits are not specified in the rules of other nonattainment areas, California BACT 
determinations, or in the guidance reviewed. Some determinations in EPA’s RACT/BACTLAER 
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Clearinghouse set VOC emission limits that are based on good combustion practices. Rule 411 
sets CO emission limits that ensure efficient fuel combustion for boilers and process heaters. 
 
Rule 412 does not apply to the IC engine used for the abrasive blasting process because the 
engine is less than 50 horsepower. Staff reviewed the rules of other nonattainment areas 
(PCAPCD. YSAQMD, SJVUAPCD, SCAQMD, VCAPCD and the Texas nonattainment areas) 
and found only one – SJVUAPCD Rule 4702 – that applies to engines smaller than 50 
horsepower. The SJVUAPCD rule regulates engines rated from 25 to 50 horsepower at “point-
of-sale” and does not set standards for existing engines in this size range. Therefore, Staff 
concludes that establishing standards for IC engines less than 50 horsepower is beyond RACT. 
 
There is no EPA guidance on RACT that is applicable to the rocket testing stands. There are no 
New Source Performance Standards (NSPS) or District rules that apply. There are no control 
technologies currently available to control emissions from the firing of rocket engines. 
 
There is no EPA guidance on RACT that is applicable to the small natural gas-fired space 
heaters. There are no New Source Performance Standards (NSPSs) or District rules that apply 
to these small units. Several other California districts (BAAQMD, SCAQMD, SDACPD, 
SJVUAPCD, SLOCAPCD, VCAPCD, and YSAQMD) have “point-of-sale” rules that require fan-
type, natural gas-fired central furnaces rated less than 175,000 But/hr to meet low-NOx 
standards upon sale or installation. However, none of these rules require the retrofit or 
replacement of existing units, and therefore Staff does not consider them to be RACT, which 
applies to existing sources. 
 
Rule 464, Organic Chemical Manufacturing Operations, applies only to facilities that have 28 as 
the first two digits of their Standard Industrial Classification (SIC) code, which Aerojet does not. 
The permitted emissions from these units are small: 0.8 lb/day and 10 lb/quarter of NOx for the 
SX-2 process and 3.1 lb/day and 38 lb/quarter of VOC for the pilot plant. In 2015, the most 
recent year for which emission inventory information is available, neither of these processes 
emitted any VOC or NOx. 
 
There are several sources with guidance on emission cut-off levels for RACT. EPA’s 
“Bluebook32” recommended a cut-off level of 15 lb/day. The most recent CTGs, published by 
EPA in 2006, 2007 and 2008, also recommend this level, based on actual emissions. Finally, 
the model rule included with the 1994 ACT for batch processes (EPA-453/R-93-017) exempts 
processes with emissions lower than 5 tons per year. In light of this guidance, Staff does 
consider RACT to apply to the chemical manufacturing processes at Aerojet. 
 
There are no District rules that apply to emissions from the soluble sand mandrel manufacturing 
process, although Rule 466 applies to all associated solvent cleaning activities. The permitted 
emissions from this process are small: 2.35 lb/day and 42 lb/quarter of VOC. In 2015, the most 
recent year for which emission inventory information is available, the sand mandrel process was 
not operated. For the same reasons stated above for the chemical manufacturing processes, 

                                                 
32 Issues Relating to VOC Regulation Cutpoints, Deficiencies, and Deviations, EPA. May 25, 1988, 

revised January 11, 1990. 
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Staff does consider RACT to apply to the very low level of emissions from the sand mandrel 
manufacturing process. 
 
There are no District rules that apply to emissions from the RDX drying facility, although Rule 
466 applies to all solvent cleaning associated with these processes. The permitted, uncontrolled 
emissions from this operation are 150 lb/day of VOC; however, the process is required to be 
controlled with a refrigerated condenser that reduces VOC emissions to much lower levels. This 
process has been used very sparingly in recent years. In 2015, the most recent year for which 
emission inventory information is available, the process was not operated. For the same 
reasons stated above for the chemical manufacturing processes, Staff does consider RACT to 
apply to the low level of emissions from the RDX drying facility. 
 
Conclusion 
 
The RACT requirements have been satisfied for the boilers, IC engines, aerospace coating, 
metal coating, wood coating, solvent cleaning/surface preparation, cold cleaning, bowl cleaning, 
and gasoline dispensing because these emission units are subject to SIP-approved rules that 
have been determined to satisfy RACT. 
 
Rocket testing stands, small space heaters, the chemical manufacturing processes, the soluble 
mandrel manufacturing process and the RDX dryer are not covered by a CTG or District rule. 
These units either have no RACT-level cost effective controls available, or have minimal 
emissions. 
 
The RACT requirement is satisfied for Aerojet. 
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Major Source: Central Valley Financing Authority – Carson Cogeneration Project 
 
 
VOC Emissions:  Non-Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
The Central Valley Financing Authority (CVFA) Carson Cogeneration Project is a combined 
cycle, cogeneration power plant with an electrical generating capacity of 109 MW. The facility 
also supplies up to 144,000 lb/hr of steam to the Sacramento Regional Wastewater Treatment 
Plant and to an adjacent ice production plant. This facility is a major source of NOx. 
 
The plant consists of the following NOx emission units: 
 

 Combined cycle gas turbine (1): The combined cycle turbine is rated at 50 MW (500 
mmBtu/hr input), and fired with a combination of natural gas and digester gas. NOx is 
emitted from the combustion process. The turbine is subject to emission limits under 
Rule 413. 

 Heat recovery steam generator (1): The heat recovery steam generator incorporates a 
duct burner system, rated at 99.9 mmBtu/hr, to produce steam from the hot turbine 
exhaust gas. NOx is produced from the combustion process. The duct burners fire into 
the hot turbine exhaust, forming a combined exhaust that is subject to emission limits 
under Rule 413. 

 Simple cycle peaking gas turbine (1): The simple cycle turbine is rated at 42 MW (450 
mmBtu/hr input), and fired with a combination of natural gas and digester gas. NOx is 
emitted from the combustion process. The turbine is subject to emission limits under 
Rule 413. 

 Emergency standby diesel engine (1): The 830-horsepower, emergency standby engine 
drives an emergency electrical generator. IC engines emit NOx, and are subject to Rule 
412. The engine is designated for emergency use, and is limited by permit to 30 hours of 
operation per year for maintenance purposes and 200 hours of operation per year 
including both maintenance and emergency use. It is exempt from emissions limits 
because it operates no more than 100 hours per year for maintenance purposes. 

 Boiler (1), pending: The Central Valley Financing Authority has submitted a permit 
application to install a 100 mmBtu/hr auxiliary boiler to continue providing steam during 
turbine shut downs. This application is currently being evaluated by the District. The 
boiler is subject to emission limits under Rule 411. 

 
Note: The emissions of each unit described above are limited by local permits (except for the 
planned auxiliary boiler, which has not been issued a permit), regardless of whether they are 
subject to rule-based emission limits. Best Available Control Technology has been applied 
under New Source Review, where applicable. 
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RACT Discussion 
 
The emission units at Carson Cogeneration Project that are subject to SIP-approved rules are 
shown in the table below. These rules have been demonstrated to satisfy RACT in Appendix D. 
 

 
Source Category 

Applicable 
Rules 

Boilers 411 
IC Engines 412 
Gas Turbines (and duct burners, if applicable) 413 
 
There is no EPA guidance on RACT that is applicable to the duct burners. There are, however, 
two New Source Performance Standards (NSPS) that apply to duct burners in combined cycle 
systems: Subparts Da and Db of 40 CFR Part 60. In each of these subparts, the NOx standard 
for duct burners is 0.2 lb/mmBtu, which is equivalent to approximately 55 ppmv @15% O2. 
 
The duct burners fire into the hot turbine exhaust, and their emissions are therefore combined 
with the emissions from the turbines upstream of the emission controls. It is not feasible to 
operate the duct burners without operating the turbines. Therefore, the emissions from the duct 
burners are also subject to the NOx limit of Rule 413, 9 ppmv @ 15% O2. This level of control 
satisfies the requirements of RACT for this source type. 
 
Conclusion 
 
The RACT requirements have been satisfied for the gas turbines, the emergency standby 
engine, and the planned auxiliary boiler because these units are subject to SIP-approved rules 
that have been determined to satisfy RACT. Because the emissions from the duct burners 
cannot be separated from those of the turbine, they are also limited by a SIP-approved rule. 
 
The RACT requirement is satisfied for Carson Cogeneration Project. 
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Major Source: Chevron Sacramento Terminal 
 
 
VOC Emissions:  Major Source 
NOx Emissions:  Non-Major Source 
 
Facility Description 
 
The Chevron Sacramento Terminal is a bulk gasoline terminal that receives, stores and 
distributes diesel fuel and gasoline in the Sacramento area, and is a major source of VOC. The 
terminal supplies products to a large area of northern California. 
 
The majority of fuel products are received via a pipeline from the Chevron Richmond refinery 
and pumped into large storage tanks. The Techroline and ethanol additives for gasoline are 
received by tank truck and are also pumped into large storage tanks. From the storage tanks, 
the fuel is loaded into cargo tank trucks at a loading rack equipped with vapor collection 
equipment vented to an absorption/carbon adsorption vapor processing system. Vapors from 
the loading racks at the nearby ConocoPhillips terminal are also routed to Chevron's vapor 
processing unit. 
 
The Chevron Sacramento Terminal consists of the following VOC emission units: 
 

 Storage tanks, internal floating roof (5): The internal floating roof tanks, ranging in 
capacity from 640,000 to 2,100,000 gallons, store organic liquid with a vapor pressure 
greater than 1.5 psia. The tanks are subject to emission limits under Rule 446. 

 Storage tank, fixed roof (1): The 110,000 gallon fixed roof storage tank stores organic 
liquid with a vapor pressure greater than 1.5 psia and is vented to the vapor processing 
system. The tank is subject to emission limits under Rule 446. 

 Organic liquid loading rack (1): The loading rack consists of 15 gasoline loading arms 
with three pumps and 8 diesel loading arms with two pumps, all vented to the vapor 
processing system. The loading rack is subject to emission limits under Rule 447. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
All emission units at the Chevron Sacramento Terminal are subject to SIP-approved rules, as 
shown in the table below. These rules have been demonstrated to satisfy RACT in Appendix C. 
 

 
Source Category 

Applicable 
Rules 

Organic Liquid Storage Tanks 446 
Organic Liquid Loading 447 
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Conclusion 
 
All VOC emission units are subject to SIP-approved rules that have been determined to satisfy 
RACT. The RACT requirement has been satisfied for the Chevron Sacramento Terminal. 
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Major Source: Kiefer Landfill, Department of Waste Management and Recycling, 
County of Sacramento 

 
 
VOC Emissions:  Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
The Kiefer Landfill is a municipal solid waste landfill owned and operated by the County of 
Sacramento, Department of Waste Management and Recycling. It is a major source of both 
VOC and NOx. Decomposing waste encapsulated within the landfill produces landfill gas that 
contains VOCs. A landfill gas collection system captures the landfill gas and sends it to be 
combusted in a set of two flares or to be used as a fuel in one of five internal combustion 
engines, which drive electrical generators designed to produce up to 15 MW of electricity. 
 
The Kiefer Landfill consists of the following VOC and/or NOx emission units: 
 

 Landfill gas collection system (1): The landfill gas collection system consists of perimeter 
wells, interior wells, associated piping, and two 125-horsepower blowers. The landfill gas 
contains VOC. The landfill gas collection system is subject to specific design and 
emission standards under both an NSPS (40 CFR Part 60, Subpart WWW) and a 
NESHAP (40 CFR Part 63, Subpart AAAA). 

 Landfill gas flares (2): The two enclosed landfill gas flares, non-assisted, designated as 
Flare No. 1 and Flare No. 2, control VOC emissions from the landfill gas collection 
system. Flare No. 1 has a maximum heat input of 150 mmBtu/hr and a maximum gas 
flow rate of 5,000 scfm. Flare No. 2 has a maximum heat input of 150 mmBtu/hr and a 
maximum gas flow rate of 4,000 scfm. Emissions from the flares are not subject to rule-
based limits; however, the local permits require that the flares maintain 98% destruction 
efficiency for VOC or emit less than 20 ppmv of VOC as hexane at 3% O2. The flares are 
exempt from Rule 485, Municipal Landfill Gas, because Rule 485 exempts sources that 
are subject to the NSPS. 

 IC engines, landfill gas-fired (5): The IC engines receive gas from the landfill gas 
collection system. Each engine is rated at 4,230 horsepower and drives a 3.05-MW 
electrical generator. The engines reduce VOC emissions from the landfill gas, and NOx 
is generated during the combustion process. The engines are subject to NOx and VOC 
emission limits under Rule 412. 

 Gasoline dispensing facility (1): The gasoline dispensing facility consists of a 2,500-
gallon aboveground storage tank and one dispensing nozzle. The gasoline dispensing 
facility emits VOC. The dispensing operation is subject to emission limits under Rule 448 
and 449 and is equipped with Phase I and Phase II vapor recovery systems for VOC 
control. 

 Nonroad portable IC engines, diesel (2): The nonroad engines provide power to portable 
equipment. A 225-horsepower engine drives a trommel screen. A 99-horsepower engine 
provides auxiliary power to a street sweeper to operate the vacuum system and 
sweeping brushes. Nonroad engines are exempt from RACT requirements because the 
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District is preempted from establishing emission standards by Section 209(e) of the 
federal Clean Air Act. 

 Emergency standby diesel engine (1): The 546-horsepower, emergency standby engine 
drives an emergency electrical generator. IC engines emit VOC and NOx and are 
subject to Rule 412. The engine is designated for emergency use, and is limited by 
permit to 50 hours of operation per year for maintenance purposes and 200 hours of 
operation per year including both maintenance and emergency use. It is exempt from 
emissions limits because it operates no more than 100 hours per year for maintenance 
purposes. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
The emission units at the Kiefer Landfill that are subject to SIP-approved rules are shown in the 
table below. These rules have been demonstrated to satisfy RACT in Appendices C and D. 
 

 
Source Category 

Applicable 
Rules 

IC Engines, Landfill Gas Fired 412 
IC Engines, Emergency Standby 412 
Gasoline Dispensing Facility 448, 449 
 
The landfill gas collection system and flares are exempt from Rule 485, Municipal Landfill Gas, 
because Rule 485 exempts sources that are subject to the NSPS. On August 28, 2016, the 
District adopted a SIP revision to include source-specific RACT emission limits for the landfill 
gas flares at the Kiefer Landfill. VOC-related conditions of the local operating permits for Flare 
No. 1 (PO 24630) and Flare No. 2 (PO 24361) were subsequently submitted to EPA for 
approval into the SIP. All conditions pertaining to the VOC emission limits and the associated 
source testing, test methods, monitoring, reporting, and recordkeeping requirements were 
included. The flare permits require 98% destruction efficiency for VOC or emissions less than 20 
ppmv of VOC as hexane at 3% O2. This is the same level of control required by the NSPS and 
the NESHAP. In addition, Staff, in the most recent analysis of Best Available Control 
Technology for a landfill gas flare, determined this to be the most effective emission limit that 
has been required or used for the type of equipment. Staff concludes that the emission limits 
required by the District permits satisfy RACT. 
 
Conclusion 
 
The RACT requirements have been satisfied for the emission units at the Kiefer landfill, with the 
exception of the flares. This deficiency will be remedied if EPA approves the permits into the 
SIP. 
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Major Source: Mitsubishi Rayon Carbon Fiber and Composites, Inc. 
 
 
Potential to Emit 
 
VOC Emissions:  Non-Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
Mitsubishi Rayon Carbon Fiber and Composites, Inc. manufactures carbon fiber at its facility in 
Sacramento, California. The carbon fiber is used by their customers to manufacture finished 
products such as sporting goods, satellites, helicopter rotor blades, drive shafts, pumps, valves 
and CNG tanks. 
 
Mitsubishi Rayon Carbon Fiber and Composites manufactures the carbon fiber from continuous 
polyacrylic fiber as the raw material. The carbon fiber is processed in three parallel production 
lines. Fiber is unwound from many spools simultaneously and processed through a sequence of 
production steps: 
 

1. Surface oxidation in natural gas-fired or electric ovens; 
2. Tar removal in natural gas-fired or electric ovens; 
3. Carbonization in natural gas-fired or electric ovens; and 
4. Surface treatment of the fibers with an electrolytic solution that promotes good 

adhesion. 
 
This facility consists of the following NOx-emitting equipment: 
 
At the Carbon Fiber Process Lines: 

 Oxidation ovens, natural gas-fired (6): The natural gas-fired ovens, rated from 2.39 to 
2.5 mmBtu/hr each, are used for surface oxidation, tar removal, and carbonization of the 
carbon fiber. NOx emissions are produced during combustion of the fuel. There is no 
District rule that applies to NOx emissions from these ovens. 

 Thermal oxidizers (7): The thermal oxidizers are used to reduce VOC emissions from the 
exhaust of the natural gas-fired ovens, electric ovens, and hoods. The thermal oxidizers 
are rated from 2.4 to 9.18 mmBtu/hr. NOx emissions are produced during the 
combustion process. There is no District rule that applies to NOx emissions from the 
thermal oxidizers. 

 
Other Equipment: 

 Boilers (2): The two natural gas-fired boilers at the facility are rated at 4.8 mmBtu/hr and 
6.124 mmBtu/hr. NOx is produced from the combustion process. The boilers are subject 
to emission limits under Rule 411. 

 Emergency standby IC engines (2): A 197-horsepower diesel engine is used to drive an 
emergency fire pump. It is designated for emergency use, and is limited by permit to 50 
hours of operation per year for maintenance purposes and 200 hours of operation per 



2017 RACT SIP 
January 23, 2017 
Page E-13 
 

 
 

year including both maintenance and emergency use. A 231-horsepower natural gas-
fired engine is used to drive an emergency electrical generator. It is designated for 
emergency use, and is limited by permit to 100 hours of operation per year for 
maintenance purposes and 200 hours of operation per year including both maintenance 
and emergency use. IC engines emit NOx, and are subject to Rule 412. The two 
emergency standby engines at the facility are exempt from emissions limits because 
they operate no more than 100 hours per year for maintenance purposes. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
The emission units at Mitsubishi Rayon that are subject to SIP-approved rules are shown in the 
table below. These rules have been demonstrated to satisfy RACT in Appendix D. 
 

 
Source Category 

Applicable 
Rules 

Boilers 411 
IC Engines 412 
 
There are no District rules that apply to NOx emissions from the natural gas-fired ovens. This 
has been identified as a RACT deficiency. 
 
The thermal oxidizers are VOC control devices and NOx is a secondary pollutant. According to 
EPA, RACT is not applicable to secondary pollutant emissions from control devices33. 
 
Conclusion 
 
The RACT requirements have been satisfied for the boilers and the emergency standby IC 
engines at Mitsubishi Rayon, and NOx RACT is not required for the thermal oxidizers. There are 
no District rules that apply to NOx emissions from the natural gas-fired ovens, which has been 
identified as a RACT deficiency. Therefore, the District is committing to adopt a NOx RACT rule 
for natural gas-fired ovens and submit the rule to EPA for approval. 
 
The natural gas-fired ovens are limited by permit to emit no more than 30 ppmv of NOx at 3% 
O2. This is the same standard contained in the most stringent district/state rule compared, 
SCAQMD Rule 1147 – NOx Reductions from Miscellaneous Sources, which Staff considers to 
satisfy RACT. Therefore, the natural gas-fired ovens at Mitsubishi Rayon will not be affected by 
the adoption of NOx RACT standards. 
.  

                                                 
33 Email from Stanley Tong, U.S. EPA Region IX, to Kevin Williams, SMAQMD, September 22, 2015. 
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Major Source: The Procter and Gamble Manufacturing Company 
 
 
VOC Emissions:  Major Source 
NOx Emissions:  Non-Major Source 
 
Facility Description 
 
The Procter and Gamble Manufacturing Company (Procter and Gamble) Sacramento site is a 
complex industrial facility with many emission units and fugitive sources. It processes oils, such 
as coconut and palm kernel oil, to make a number of products. Products include fatty alcohols, 
glycerin, fatty acids, and fatty esters. Incoming oil is converted into methyl esters and glycerin. 
The glycerin is processed to remove some of the residual fatty materials and water. Crude 
esters are sent to distillation where methyl ester is separated into various fractions. Distilled 
esters are hydrogenated into fatty alcohol. The resulting crude alcohol is distilled and separated 
into various fractions. Another process in the plant converts fatty esters into fatty acids. This 
involves both reaction and purification steps. The plant sometimes processes intermediates 
shipped to and from other plants. The site contains emission sources generated from the 
oleochemical process as well as miscellaneous support equipment. 
 
Procter and Gamble uses two centrifuge systems (each consisting of a centrifuge, slurry tank 
and effluent tank) to separate catalyst from fatty alcohol. Air, methanol vapor, and small 
amounts of entrained fatty alcohol are pulled from each process tank under a slight vacuum, 
combined in a single vent header, and drawn through the methanol absorber. The methanol 
absorber consists of a packed-column unit where the methanol is absorbed by temperature 
controlled water. The resulting alcohol/methanol/water mixture is pumped to an oil/water 
separator to recover the fatty alcohol. The methanol/water mixture is then recovered back into 
the manufacturing process. 
 
The Procter and Gamble facility contains the following VOC emission units: 
 

 Organic liquid storage tanks, fixed roof (48): The storage tanks range in capacity from 
3,087 gallons to 523,661 gallons and store crude vegetable oil feedstock and products 
such as fatty alcohols, fatty esters, and fatty acids. Rule 446 applies to storage tanks 
with capacities greater than 40,000 gallons storing liquids with composite VOC vapor 
pressure greater than 1.5 psia. Based on printouts from EPA’s Tanks 4.0 program that 
were provided by Procter and Gamble, all the materials stored in the storage tanks have 
vapor pressures well below 1.5 psia and are exempt from Rule 446. Rule 464 applies to 
storage tanks with capacities greater than 55 gallons and less than or equal to 40,000 
gallons, storing liquids with composite VOC vapor pressure greater than 1.5 psia. Again, 
because of the low vapor pressures of the material being stored, all of the tanks are also 
exempt from Rule 464. 

 Tank farm loading rack (1): The tank farm loading rack is used to pump crude vegetable 
from tanker trucks into the storage tanks and products from storage tanks into rail cars. 
Organic liquid loading at chemical manufacturing operations is subject to Rule 464 and 
requirements apply if the capacity of the tank truck, trailer, railroad tank car, or storage 
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tank being loaded is 2,000 gallons or greater and the composite VOC vapor pressure is 
greater than 0.5 psia. Based on printouts from EPA’s Tanks 4.0 program that were 
provided by Procter and Gamble, all the materials loaded have vapor pressures well 
below 0.5 psia, so the tank farm loading rack is exempt from requirements under Rule 
464. 

 Methanol loading rack (1): The methanol loading rack is used to transfer methanol from 
the process into railcars when part of the plant experiences downtime. The methanol 
loading rack is subject to emission limitations under Rule 464. 

 Physically refined oil process (1): This process consists of activated carbon and 
bleaching earth filter vessels, mixers, condensers, and process tanks. This process is 
subject to emission limitations under Rule 464. 

 Methyl ester and glycerin manufacturing process (1): This process consists of reactor 
vessels, centrifuges, absorbers, condensers, and process tanks. This process is subject 
to emission limitations under Rule 464. 

 Fatty acids manufacturing process (1): This process consists of reactor vessels, 
strippers, distillation columns, condensers, and process tanks. This process is subject to 
emission limitations under Rule 464. 

 Fatty alcohol manufacturing process (1): This process consists of reactor vessels, 
strippers, distillation columns, filters, centrifuges, condensers, and process tanks. This 
process is subject to emission limitations under Rule 464. 

 Process heaters (4): Two natural gas-fired fired process heaters, rated at 32 mmBtu/hr 
and 9.9 mmBtu/hr, are used to heat thermal fluid. There is also a 4.85 mmBtu/hr natural 
gas-fired hydrogen heater at the facility. The fourth process heater, rated at 3.75 
mmBtu/hr, is fired on natural gas and heats process fluids in the physically refined oil 
process. The process heaters are subject to emissions limitations under Rule 411. 

 Fire pit (1): Several processes are vented into the fire pit, where water is sprayed into 
the vented flammable gases. The fire pit is classified as a production exhaust system 
under Rule 464 and is subject to emissions limitations. 

 Vent seal tanks (2): In the vent seal tanks, vented gas is forced through a liquid barrier 
that prevents the surrounding air from flowing back into the vent. These are classified as 
production exhaust systems under Rule 464 and are subject to emissions limitations. 

 Emergency standby IC engine (1): A 146 horsepower diesel engine is used to drive an 
emergency fire pump. It is designated for emergency use, and is limited by permit to 50 
hours of operation per year for maintenance purposes and 200 hours of operation per 
year including both maintenance and emergency use. IC engines emit VOC as well as 
NOx. At major sources of NOx (which Procter and Gamble is not), IC engines are 
subject to Rule 412. Even if Procter and Gamble were a major source of NOx, the 
emergency standby engine at the facility would be exempt from emissions limits 
because it operates no more than 100 hours per year for maintenance purposes. 

 Wastewater collection and treatment system (1): The wastewater treatment system 
consists of drains, surface impoundments, oil/water separators, and process tanks. 
Wastewater treatment systems at chemical manufacturing facilities are subject to 
emissions limitations under Rule 464. 

 Fugitive emissions from equipment leaks: The facility has a large number of potential 
sources of fugitive leaks, including valves, pumps, compressors, flanges, agitators, 
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sampling connections, and pressure relief devices. Fugitive leaks at chemical 
manufacturing facilities are subject to emissions limitations under Rule 443 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
The emission units at Procter and Gamble that are subject to SIP-approved rules are shown in 
the table below. These rules have been demonstrated to satisfy RACT in Appendices C and D. 
 

 
Source Category 

Applicable 
Rules 

Process Heaters 411 
Emergency Standby IC Engines Exempt* 
Fugitive Leaks 443 
Organic Liquid Storage Tanks 446, 464 
Organic Liquid Loading 464 
Chemical Manufacturing Processes 464 
Wastewater Treatment Systems 464 
* Rule 412 is not applicable to Procter and Gamble because the facility is not a major source of NOx. 
However, Rule 412 exempts emergency standby engines from emissions standards. 
 
Rule 411 does not directly limit the emissions of VOC from boilers and process heaters. VOC 
emissions limits are not specified in the rules of other nonattainment areas, California BACT 
determinations, or in the guidance reviewed. Some determinations in EPA’s RACT/BACTLAER 
Clearinghouse set VOC emission limits that are based on good combustion practices. Rule 411 
sets CO emission limits that ensure efficient fuel combustion for boilers and process heaters. 
 
Conclusion 
 
The RACT requirement has been satisfied for Procter and Gamble. 
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Major Source: RagingWire Enterprise Solutions, Inc. 
 
 
VOC Emissions:  Non-Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
RagingWire Enterprise Solutions, Inc. (RagingWire) operates a data center in Sacramento. The 
facility contains data process servers that provide digital storage and computing capabilities to 
RagingWire’s clients. Specific environmental and electrical parameters are required for housing 
the data process servers. To ensure uninterrupted operation of the data servers and HVAC 
equipment, the facility has 40 standby electrical generators, driven by diesel-fueled internal 
combustion (IC) engines, which can be used in the event of a loss of utility power. 
 
This facility consists of the following NOx emission units: 
 

 Emergency standby diesel engines (40): The emergency standby engines drive 
electrical generators and range in size from 2,876 to 2,922 horsepower. IC engines emit 
NOx and are subject to Rule 412. The engines are designated for emergency use, and 
are limited by permit to 50 hours of operation per year for maintenance purposes and 
200 hours of operation per year including both maintenance and emergency use. They 
are exempt from emissions limits because they operate no more than 100 hours per 
year for maintenance purposes. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
All emission units at RagingWire are subject to SIP-approved rules, as shown in the table 
below. The rule has been demonstrated to satisfy RACT in Appendix D. 
 

 
Source Category 

Applicable 
Rules 

IC Engines 412 
 
Conclusion 
 
All NOx emission units are subject to SIP-approved rules that have been determined to satisfy 
RACT. The RACT requirement has been satisfied for RagingWire.  
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Major Source: Sacramento Cogeneration Authority 
 
 
VOC Emissions:  Non-Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
The Sacramento Cogeneration Authority is a combined cycle, cogeneration power plant with an 
electrical generating capacity of 171 MW. The facility also supplies up to 90,000 lb/hr of steam 
to a nearby chemical plant. This facility is a major source of NOx. 
 
The plant consists of the following NOx emission units: 
 

 Combined cycle gas turbines (2): The combined cycle turbines are rated at 50 MW (500 
mmBtu/hr input) each, and fired with natural gas. NOx is emitted from the combustion 
process. The turbines are subject to emission limits under Rule 413. 

 Heat recovery steam generator (2): The heat recovery steam generators incorporate a 
duct burner system, rated at 83.2 mmBtu/hr each, to produce steam from the hot turbine 
exhaust gas. NOx is produced from the combustion process. The duct burners fire into 
the hot turbine exhaust, forming a combined exhaust that is subject to emission limits 
under Rule 413. 

 Simple cycle gas turbine (1): The simple cycle turbine is rated at 50 MW (500 mmBtu/hr 
input), and fired with natural gas. NOx is emitted from the combustion process. The 
turbine is subject to emission limits under Rule 413. 

 Boilers (2): Two 108.7 mmBtu/hr auxiliary boilers provide steam when the combined 
cycle turbines are not operating. They are fueled with natural gas and produce NOx 
during the combustion process. The boilers are subject to emission limits under Rule 
411. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
The emission units at Sacramento Cogeneration Authority that are subject to SIP-approved 
rules are shown in the table below. These rules have been demonstrated to satisfy RACT in 
Appendix D. 
 

 
Source Category 

Applicable 
Rules 

Boilers 411 
Gas Turbines 413 
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There is no EPA guidance on RACT that is applicable to the duct burners. There are, however, 
two New Source Performance Standards (NSPSs) that apply to duct burners in combined cycle 
systems: Subparts Da and Db of 40 CFR Part 60. In each of these subparts, the NOx standard 
for duct burners is 0.2 lb/mmBtu, which is equivalent to approximately 55 ppmv @15% O2. 
 
The duct burners fire into the hot turbine exhaust, and their emissions are therefore combined 
with the emissions from the turbines upstream of the emission controls. It is not feasible to 
operate the duct burners without operating the turbines. Therefore, the emissions from the duct 
burners are also subject to the NOx limit of Rule 413, 9 ppmv @ 15% O2. This level of control 
satisfies the requirements of RACT for this source type. 
 
Conclusion 
 
The RACT requirements have been satisfied for the gas turbines and the boilers because these 
units are subject to SIP-approved rules that have been determined to satisfy RACT. Because 
the emissions from the duct burners cannot be separated from those of the turbines, they are 
also limited by a SIP-approved rule. 
 
The RACT requirement is satisfied for Sacramento Cogeneration Authority. 
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Major Source: Sacramento Municipal Utility District Financing Authority –
Cosumnes Power Plant 

 
 
VOC Emissions:  Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
The SMUD Cosumnes Power Plant is a combined cycle power plant with an electrical 
generating capacity of 530 MW. This facility is a major source of VOC and NOx. 
 
The plant consists of the following VOC and/or NOx emission units: 
 

 Combined cycle gas turbines (2): The two combined cycle turbines are rated at 170 MW 
(1,865 mmBtu/hr input) each, and fired with a combination of natural gas and digester 
gas. VOC and NOx are emitted in the turbine exhaust. The turbines are subject to NOx 
emission limits under Rule 413. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
The emission units at SMUD Cosumnes Power Plant that are subject to SIP-approved rules are 
shown in the table below. The rule has been demonstrated to satisfy RACT in Appendix D. 
 

 
Source Category 

Applicable 
Rules 

Gas Turbines 413 
 
In addition to Rule 413, the gas turbines are also subject to the less stringent requirements of 
Title 40 of the Code of Federal Regulations, Part 60, Subpart GG – Standards of Performance 
for Stationary Gas Turbines. The applicable NOx limit from this regulation in 96 ppmv @ 15% 
O2, based on a heat input rate of 11.3 kJ/w-hr. 
 
The gas turbines at the facility are equipped with oxidation catalysts to control CO and VOC 
emissions, and are limited by permit conditions to emit no more than 1.4 ppmv VOC at 15% O2. 
However, there are no District rules that limit the emissions of VOC from gas turbines. VOC 
emissions limits are not specified in the rules of other nonattainment areas or in the guidance 
reviewed. Some determinations in ARB’s BACT Clearinghouse and in EPA’s RACT/BACTLAER 
Clearinghouse set VOC emission limits that are based on control with oxidation catalysts. 
However, these determinations have been made in conjunction with BACT limits for CO 
emissions, for which oxidation catalysts are cost effective controls. For the control of VOC 
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emissions, oxidation catalysts are not cost effective and Staff does not consider them to be 
RACT for VOC. 
 
Conclusion 
 
The RACT requirements for NOx have been satisfied for the gas turbines because these units 
are subject to a SIP-approved rule that has been determined to satisfy RACT. There are no 
applicable RACT controls for VOC emissions from the gas-fired turbines. 
 
The RACT requirement is satisfied for SMUD Cosumnes Power Plant  
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Major Source: Sacramento Power Authority 
 
 
VOC Emissions:  Non-Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
Sacramento Power Authority (SPA) is a cogeneration plant which generates electricity for the 
Sacramento Municipal Utility District (SMUD) and is also capable of supplying process steam to 
a steam host. The cogeneration plant consists of a combined cycle unit, its associated emission 
control equipment and a cooling tower. This facility is a major source of NOx 
 
The plant consists of the following NOx emission units: 
 

 Combined cycle gas turbine (1): The combined cycle turbine is rated at 103 MW and is 
fired with natural gas. NOx is emitted from the combustion process. The turbine is 
subject to emission limits under Rule 413. 

 Heat recovery steam generator (1): The heat recovery steam generator incorporates a 
200 mmBtu/hr duct burner system to produce steam from the hot turbine exhaust gas. 
NOx is produced from the combustion process. The duct burners fire into the hot turbine 
exhaust, forming a combined exhaust that is subject to emission limits under Rule 413. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
The emission units at Sacramento Power Authority that are subject to SIP-approved rules are 
shown in the table below. The rule has been demonstrated to satisfy RACT in Appendix D. 
 

 
Source Category 

Applicable 
Rules 

Gas Turbines 413 
 
There is no EPA guidance on RACT that is applicable to the duct burners. There are, however, 
two New Source Performance Standards (NSPSs) that apply to duct burners in combined cycle 
systems: Subparts Da and Db of 40 CFR Part 60. In each of these subparts, the NOx standard 
for duct burners is 0.2 lb/mmBtu, which is equivalent to approximately 55 ppmv @15% O2. 
 
The duct burners fire into the hot turbine exhaust, and their emissions are therefore combined 
with the emissions from the turbines upstream of the emission controls. It is not feasible to 
operate the duct burners without operating the turbines. Therefore, the emissions from the duct 
burners are also subject to the NOx limit of Rule 413, 9 ppmv @ 15% O2. This level of control 
satisfies the requirements of RACT for this source type. 
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Conclusion 
 
The RACT requirements have been satisfied for the gas turbine because it is subject to a SIP-
approved rule that has been determined to satisfy RACT. Because the emissions from the duct 
burners cannot be separated from those of the turbine, they are also limited by a SIP-approved 
rule. 
 
The RACT requirement is satisfied for Sacramento Power Authority.  
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Major Source: SFPP, L.P. Bradshaw Terminal 
 
 
VOC Emissions:  Major Source 
NOx Emissions:  Non-Major Source 
 
Facility Description 
 
The SFPP Bradshaw Terminal is a bulk terminal that receives refined fuels via SFPP's 10" 
pipeline. These fuels are held temporarily in storage tanks and then loaded into tank trucks to 
resupply surrounding retail gas stations and public/private businesses. Additional product can 
be transferred by 4" pipeline to the property that was formally Mather Air Force Base but is now 
a non-military airport. The petroleum products stored and dispensed at Bradshaw Terminal are 
not owned by SFPP. SFPP only stores and provides tank truck loading equipment for the 
amount of petroleum products requested by the companies that use its services. The facility is a 
major source of VOC. 
 
The SFPP Bradshaw Terminal consists of the following VOC emission units: 
 

 Storage tanks, internal floating roof (5): The internal floating roof tanks, ranging in 
capacity from 193,284 to 1,515,318 gallons, store organic liquid with a vapor pressure 
greater than 1.5 psia. The tanks are subject to emission limits under Rule 446. 

 Storage tanks, external floating roof (6): The external floating roof tanks, ranging in 
capacity from 547,092 to 1,986,390 gallons, store organic liquid with a vapor pressure 
greater than 1.5 psia. The tanks are subject to emission limits under Rule 446. 

 Organic liquid loading racks (3): Three loading racks provide 14 loading spots for 
gasoline, diesel fuel, transmix, and jet fuel. The loading racks are vented to a vapor 
recovery system. The loading racks are subject to emission limits under Rule 447. 

 Tank truck unloading system (1): The facility has an unloading system that transfers 
organic liquids from tank trucks into stationary storage tanks. It is equipped with a vapor 
balance system. The unloading operation is subject to emission limits under Rule 448. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
All emission units at the SFPP Bradshaw Terminal are subject to SIP-approved rules, as shown 
in the table below. These rules have been demonstrated to satisfy RACT in Appendix C. 
 

 
Source Category 

Applicable 
Rules 

Organic Liquid Storage Tanks 446 
Organic Liquid Loading 447 
Tank Truck Unloading 448 
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Conclusion 
 
All VOC emission units are subject to SIP-approved rules that have been determined to satisfy 
RACT. The RACT requirement has been satisfied for the SFPP Bradshaw Terminal. 



2017 RACT SIP 
January 23, 2017 
Page E-26 
 

 
 

Major Source: Silgan Can Company 
 
 
VOC Emissions:  Major Source 
NOx Emissions:  Non-Major Source 
 
Facility Description 
 
Silgan Can Company manufactures steel cans for the food canning industry. Silgan produces 
both two-piece and three-piece cans. The facility is a major source of VOC. The three-piece can 
manufacturing process no longer produces air pollutant emissions and is exempted from the 
District’s permitting requirements. The two-piece can manufacturing process produces the 
majority of the facility’s emissions. 
 
The two-piece can manufacturing process is also known as the Drawn and Ironed (D and I) can 
manufacturing process. It begins with the receipt of steel coil stock. The coil is unwound, fed 
through the lubricator, and finally fed through the cupping press. The formed cups are fed to the 
bodymakers where, through a punch and ring assembly, the can body is formed by the draw 
and ironing technique with an integral bottom. Lubrication oils are applied to facilitate the 
mechanical action and act as a coolant. 
 
Following this operation, the cans enter the trimmer where excess metal around the can rim is 
removed to give a uniform height to the can body. After trimming, the unfinished can is 
transported to the washer where the lubricator oils are removed. The can body is then treated 
by a flow coating application of a water borne enamel. This is referred to as the wash coating. 
After the wash coating, the enameled can body enters the wash coat oven. 
 
After the oven, the can body goes to the flanger where the rim of the can body is flanged. The 
can then goes to the beader where concentric rings are impressed on the side wall of the can. 
The can body is then passed to the test area to approve the integrity of the container. 
 
The next step of the process is to apply a water-borne enamel to the inside of the can body. 
This coating is similar in composition to the washcoat enamel. This coating is applied in an 
enclosed machine, where overspray and solvent flash-off is captured and ducted to the thermal 
oxidizer. The cans are then conveyed in a covered conveyor to the inside bake oven. Both 
ovens, the spray machine manifold, and the covered conveyor are vented to the thermal 
oxidizer. 
 
Silgan Can Company consists of the following emission units: 
 

 Drawn and Ironed Can Manufacturing Process consisting of: 
- Various bodymaking equipment 
- Washcoat application equipment 
- Inside spray coating equipment (vented to thermal oxidizer) 

 
This process is subject to emission limits under Rule 452. 
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 Natural Gas-Fired Washcoat Oven with a rated heat input of 6.4 mmBtu/hr (vented to 
thermal oxidizer). NOx RACT is not required because Silgan is not a major source of 
NOx. 

 Natural Gas-Fired Inside Bake Oven with a rated heat input of 14 mmBtu/hr (vented to 
thermal oxidizer). NOx RACT is not required because Silgan is not a major source of 
NOx. 

 Thermal Oxidizer with a rated heat input of 4.8 mmBtu/hr. The oxidizer reduces VOC 
from the coating operation. NOx RACT is not required, both because Silgan is not a 
major source of NOx and because RACT is not applicable to secondary pollutant 
emissions from control devices. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
 
RACT Discussion 
 
All VOC emission units at Silgan are subject to SIP-approved rules, as shown in the table 
below. These rules have been demonstrated to satisfy RACT in Appendix C. 
 

 
Source Category 

Applicable 
Rules 

Can Coating 452 
 
Conclusion 
 
All VOC emission units are subject to SIP-approved rules that have been determined to satisfy 
RACT. The RACT requirement has been satisfied for Silgan. 
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Major Source: University of California, Davis Medical Center 
 
 
VOC Emissions:  Major Source 
NOx Emissions:  Major Source 
 
Facility Description 
 
The University of California, Davis (UC Davis) operates the UC Davis Medical Center in 
Sacramento. The UC Davis Medical Center is a health care provider for the community and a 
teaching hospital for the UC Davis School of Medicine. The facility is a major source of both 
VOC and NOx. 
 
The facility consists of the following VOC and/or NOx emission units: 
 

 Gas turbine (1): An on-site cogeneration plant includes a gas turbine with an input 
capacity of 260 mmBtu/hr (approximately 26 MW). The turbine is fired on natural gas 
and provides electrical power to the facility. Heat from the hot turbine exhaust is used to 
produce steam for the facility. VOC and NOx are emitted in the turbine exhaust. The 
turbine is subject to NOx emission limits under Rule 413. 

 Large boilers (4): Four natural gas-fired boilers, rated at 31.5 mmBtu/hr each, provide 
steam when the gas turbine capacity is exceeded or the gas turbine is out of service. 
Boilers emit NOx and VOC and are subject to Rule 411. The four large boilers are 
subject to emission limits under Rule 411. 

 Small boilers (8): Eight natural gas-fired boilers, rated at 0.4 mmBtu/hr each, are used 
for hot water heating. Boilers emit NOx and VOC. The small boilers are not subject to 
Rule 411 because they are rated less than 1 mmBtu/hr each. Rule 414 applies to units 
less than 1 mmBtu/hr, but it is a “point-of-sale” rule that does not apply to existing units. 

 Emergency standby diesel engines (7): The seven emergency standby engines drive 
emergency electrical generators and range in size from 890 to 2,876 horsepower. IC 
engines emit VOC and NOx and are subject to Rule 412. The engines are designated for 
emergency use, and are limited by permit to either 40 or 50 hours of operation per year 
for maintenance purposes and either 200 or 750 hours of operation per year including 
both maintenance and emergency use. They are exempt from emissions limits because 
they operate no more than 100 hours per year for maintenance purposes. 

 Gasoline dispensing facility (1): The gasoline dispensing facility emits VOC. The 
dispensing operation is subject to emission limits under Rule 448 and 449 and is 
equipped with Phase I and Phase II vapor recovery systems for VOC control. 

 
Note: The emissions of each unit described above are limited by local permits, regardless of 
whether they are subject to rule-based emission limits. Best Available Control Technology has 
been applied under New Source Review, where applicable. 
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RACT Discussion 
 
The emission units at UC Davis Medical Center that are subject to SIP-approved rules are 
shown in the table below. These rules have been demonstrated to satisfy RACT in Appendices 
C and D. 
 

 
Source Category 

Applicable 
Rules 

Boilers 411 
IC Engines 412 
Gas Turbines 413 
Gasoline Dispensing Facility 448, 449 
 
Rule 411 does not directly limit the emissions of VOC from boilers and process heaters. VOC 
emissions limits are not specified in the rules of other nonattainment areas, California BACT 
determinations, or in the guidance reviewed. Some determinations in EPA’s RACT/BACTLAER 
Clearinghouse set VOC emission limits that are based on good combustion practices. Rule 411 
sets CO emission limits that ensure efficient fuel combustion for boilers and process heaters. 
 
The gas turbine at the facility is equipped with an oxidation catalyst to control CO and VOC 
emissions. However, Rule 413 does not limit the emissions of VOC from gas turbines. VOC 
emissions limits are not specified in the rules of other nonattainment areas or in the guidance 
reviewed. Some BACT determinations in ARB’s BACT Clearinghouse and in EPA’s 
RACT/BACTLAER Clearinghouse set VOC emission limits that are based on control with 
oxidation catalysts. However, these determinations have been made in conjunction with BACT 
limits for CO emissions, for which oxidation catalysts are cost effective controls. For the control 
of VOC emissions, oxidation catalysts are not cost effective and Staff does not consider them to 
be RACT for VOC. 
 
The eight 0.4 mmBtu/hr boilers are exempt from the requirements of Rule 411 because they 
have heat input ratings less than 1 mmBtu/hr. No California district or other nonattainment area 
rules reviewed have a rule requirement applicable to existing boilers of this size, and there is no 
federal guidance for such controls. Staff is not aware of any cost effective controls for existing 
boilers of this size. If these boilers are replaced in the future, District Rule 414 – Water Heaters, 
Boilers and Process Heaters Rated Less than 1,000,000 Btu per Hour, will require the 
replacement units to meet the NOx emissions standards at the time they are purchased and 
installed.  
 
Conclusion 
 
The RACT requirements for NOx have been satisfied for the gas turbine, boilers, and 
emergency standby engines at the UC Davis Medical Center, because all emission units are 
subject to or exempt from SIP-approved rules that have been determined to satisfy RACT for 
NOx. 
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The RACT requirement for VOC has been satisfied for the gasoline dispensing facility and 
engines because they are subject to SIP-approved rules that have been determined to satisfy 
RACT for VOC. There are no applicable RACT controls for VOC emissions from the gas-fired 
boilers and turbine. 
 
The RACT requirement is satisfied for the UC Davis Medical Center. 













































































































(1) (1) Applicability.Applicability.

(a) WAC 173-400-110, (a) WAC 173-400-110, 173-400-111173-400-111, , 173-400-112173-400-112, and , and 173-400-113173-400-113 apply statewide apply statewide 

except where a permitting authority has adopted its own new source review regulations.except where a permitting authority has adopted its own new source review regulations.

(b) This section applies to new sources and stationary sources as defined in RCW (b) This section applies to new sources and stationary sources as defined in RCW 

70.94.03070.94.030, and WAC , and WAC 173-400-030173-400-030, but does not include nonroad engines., but does not include nonroad engines.

(c) For purposes of this section:(c) For purposes of this section:

(i) "Establishment" means to begin actual construction;(i) "Establishment" means to begin actual construction;

(ii) "New source" includes:(ii) "New source" includes:

(A) A modification to an existing stationary source, as "modification" is defined in WAC (A) A modification to an existing stationary source, as "modification" is defined in WAC 

173-400-030173-400-030::

(B) The construction, modification, or relocation of a portable source as defined in WAC (B) The construction, modification, or relocation of a portable source as defined in WAC 

173-400-030173-400-030, except those relocating in compliance with WAC , except those relocating in compliance with WAC 173-400-036173-400-036; ; 

(C) The establishment of a new or modified toxic air pollutant source, as defined in WAC (C) The establishment of a new or modified toxic air pollutant source, as defined in WAC 

173-460-020173-460-020; and; and

(D) A major modification to an existing major stationary source, as defined in WAC (D) A major modification to an existing major stationary source, as defined in WAC 173-173-

400-710400-710 and and 173-400-810173-400-810..

(d) New source review of a modification is limited to the emission unit or units proposed to (d) New source review of a modification is limited to the emission unit or units proposed to 

be modified and the air contaminants whose emissions would increase as a result of the be modified and the air contaminants whose emissions would increase as a result of the 

modification. Review of a major modification must comply with WAC modification. Review of a major modification must comply with WAC 173-400-700173-400-700 through through 

173-400-750173-400-750 or or 173-400-800173-400-800 through through 173-400-860173-400-860, as applicable., as applicable.

(e) The procedural requirements pertaining to NOC applications and orders of approval for (e) The procedural requirements pertaining to NOC applications and orders of approval for 

new sources that are not major stationary sources, as defined in WAC new sources that are not major stationary sources, as defined in WAC 173-400-710173-400-710 and and 173-173-

400-810400-810, shall not apply to any person conducting a remedial action at a facility pursuant to a , shall not apply to any person conducting a remedial action at a facility pursuant to a 

consent decree, order, or agreed order issued pursuant to chapter consent decree, order, or agreed order issued pursuant to chapter 70.105D70.105D RCW, Model RCW, Model 

Toxics Control Act, or to the department of ecology when it conducts a remedial action under Toxics Control Act, or to the department of ecology when it conducts a remedial action under 

chapter chapter 70.105D70.105D RCW. The department of ecology shall ensure compliance with the RCW. The department of ecology shall ensure compliance with the 

substantive requirements of this chapter through the consent decree, order, or agreed order substantive requirements of this chapter through the consent decree, order, or agreed order 

issued pursuant to chapter issued pursuant to chapter 70.105D70.105D RCW using the procedures outlined in WAC RCW using the procedures outlined in WAC 173-340-710173-340-710

(9) or during a department-conducted remedial action, through the procedures outlined in (9) or during a department-conducted remedial action, through the procedures outlined in 

WAC WAC 173-340-710173-340-710(9).(9).

(2) (2) Preconstruction approval requirements.Preconstruction approval requirements. The applicant must evaluate the proposed The applicant must evaluate the proposed 

project and submit an application addressing all applicable new source review requirements of project and submit an application addressing all applicable new source review requirements of 

this chapter.this chapter.

(a) A notice of construction application must be filed and an order of approval must be (a) A notice of construction application must be filed and an order of approval must be 

issued by the permitting authority prior to the establishment of any new source or modification issued by the permitting authority prior to the establishment of any new source or modification 

except for those new sources or modifications exempt from permitting under subsections (4), except for those new sources or modifications exempt from permitting under subsections (4), 

(5), and (6) of this section.(5), and (6) of this section.

(b) If the proposed project is a new major stationary source or a major modification, (b) If the proposed project is a new major stationary source or a major modification, 

located in a designated nonattainment area, and if the project emits the air pollutant or located in a designated nonattainment area, and if the project emits the air pollutant or 

precursors of the air pollutant for which the area is designated nonattainment, and the project precursors of the air pollutant for which the area is designated nonattainment, and the project 

meets the applicability criteria in WAC meets the applicability criteria in WAC 173-400-820173-400-820, then the project is subject to the , then the project is subject to the 

permitting requirements of WAC permitting requirements of WAC 173-400-800173-400-800 through through 173-400-860173-400-860..

WAC 173-400-110WAC 173-400-110

New source review (NSR) for sources and portable sources.New source review (NSR) for sources and portable sources.
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(c) If the proposed project is a new major stationary source or a major modification that (c) If the proposed project is a new major stationary source or a major modification that 

meets the applicability criteria of WAC meets the applicability criteria of WAC 173-400-720173-400-720, then the project is subject to the PSD , then the project is subject to the PSD 

permitting requirements of WAC permitting requirements of WAC 173-400-700173-400-700 through through 173-400-750173-400-750..

(d) If the proposed project will increase emissions of toxic air pollutants regulated under (d) If the proposed project will increase emissions of toxic air pollutants regulated under 

chapter chapter 173-460173-460WAC, then the project must meet all applicable requirements of that WAC, then the project must meet all applicable requirements of that 

program.program.

(3) (3) Modifications.Modifications.

New source review is required for any modification to a stationary source that requires:New source review is required for any modification to a stationary source that requires:

(a) An increase in a plant-wide cap; or (a) An increase in a plant-wide cap; or 

(b) An increase in an emission unit or activity specific emission limit.(b) An increase in an emission unit or activity specific emission limit.

(4) (4) Emission unit and activity exemptions.Emission unit and activity exemptions.

The construction or modification of emission units or an activity in one of the categories The construction or modification of emission units or an activity in one of the categories 

listed below is exempt from new source review, provided that the modified unit continues to listed below is exempt from new source review, provided that the modified unit continues to 

fall within one of the listed categories. The construction or modification of an emission unit or fall within one of the listed categories. The construction or modification of an emission unit or 

an activity exempt under this subsection does not require the filing of a notice of construction an activity exempt under this subsection does not require the filing of a notice of construction 

application.application.

(a) Maintenance/construction:(a) Maintenance/construction:

(i) Cleaning and sweeping of streets and paved surfaces;(i) Cleaning and sweeping of streets and paved surfaces;

(ii) Concrete application, and installation;(ii) Concrete application, and installation;

(iii) Dredging wet spoils handling and placement;(iii) Dredging wet spoils handling and placement;

(iv) Paving application and maintenance. This provision does not exempt asphalt plants (iv) Paving application and maintenance. This provision does not exempt asphalt plants 

from this chapter;from this chapter;

(v) Plant maintenance and upkeep activities (grounds keeping, general repairs, house (v) Plant maintenance and upkeep activities (grounds keeping, general repairs, house 

keeping, plant painting, welding, cutting, brazing, soldering, plumbing, retarring roofs, etc.);keeping, plant painting, welding, cutting, brazing, soldering, plumbing, retarring roofs, etc.);

(vi) Plumbing installation, plumbing protective coating application and maintenance (vi) Plumbing installation, plumbing protective coating application and maintenance 

activities;activities;

(vii) Roofing application and maintenance;(vii) Roofing application and maintenance;

(viii) Insulation application and maintenance;(viii) Insulation application and maintenance;

(ix) Janitorial services and consumer use of janitorial products;(ix) Janitorial services and consumer use of janitorial products;

(x) Construction activities that do not result in new or modified stationary sources or (x) Construction activities that do not result in new or modified stationary sources or 

portable stationary sources.portable stationary sources.

(b) Storage tanks:(b) Storage tanks:

Note:Note: It can be difficult to determine requirements for storage tanks. Ecology strongly It can be difficult to determine requirements for storage tanks. Ecology strongly 

recommends that an owner or operator contact the permitting authority to determine recommends that an owner or operator contact the permitting authority to determine 

the exemption status of storage tanks prior to their installation.the exemption status of storage tanks prior to their installation.

(i) Lubricating oil storage tanks. This provision does not exempt wholesale distributors of (i) Lubricating oil storage tanks. This provision does not exempt wholesale distributors of 

lubricating oils from this chapter;lubricating oils from this chapter;

(ii) Polymer tanks and storage devices and associated pumping and handling equipment, (ii) Polymer tanks and storage devices and associated pumping and handling equipment, 

used for solids dewatering and flocculation;used for solids dewatering and flocculation;

(iii) Storage tanks, reservoirs, pumping and handling equipment of any size containing (iii) Storage tanks, reservoirs, pumping and handling equipment of any size containing 

soaps, vegetable oil, grease, animal fat, and nonvolatile aqueous salt solutions;soaps, vegetable oil, grease, animal fat, and nonvolatile aqueous salt solutions;

(iv) Process and white water storage tanks;(iv) Process and white water storage tanks;

(v) Operation, loading and unloading of storage tanks and storage vessels, with lids or (v) Operation, loading and unloading of storage tanks and storage vessels, with lids or 

other appropriate closure and less than 260-gallon capacity (35 cubic feet);other appropriate closure and less than 260-gallon capacity (35 cubic feet);

(vi) Operation, loading and unloading of storage tanks, ≤ 1100 gallon capacity, with lids or (vi) Operation, loading and unloading of storage tanks, ≤ 1100 gallon capacity, with lids or 

other appropriate closure, not for use with materials containing toxic air pollutants, as listed in other appropriate closure, not for use with materials containing toxic air pollutants, as listed in 

chapter chapter 173-460173-460WAC, max. VP 550 mm mercury at 21°C;WAC, max. VP 550 mm mercury at 21°C;
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(vii) Operation, loading and unloading storage of butane, propane, or liquefied petroleum (vii) Operation, loading and unloading storage of butane, propane, or liquefied petroleum 

gas with a vessel capacity less than 40,000 gallons;gas with a vessel capacity less than 40,000 gallons;

(viii) Tanks, vessels and pumping equipment, with lids or other appropriate closure for (viii) Tanks, vessels and pumping equipment, with lids or other appropriate closure for 

storage or dispensing of aqueous solutions of inorganic salts, bases and acids.storage or dispensing of aqueous solutions of inorganic salts, bases and acids.

(c) New or modified emission units with combined aggregate heat inputs to combustion (c) New or modified emission units with combined aggregate heat inputs to combustion 

units (excluding emergency engines exempted by subsection (4)(h)(xxxix) of this section), less units (excluding emergency engines exempted by subsection (4)(h)(xxxix) of this section), less 

than or equal to all of the following, as applicable:than or equal to all of the following, as applicable:

(i) ≤ 500,000 Btu/hr using coal with ≤ 0.5% sulfur or other solid fuels with ≤ 0.5% sulfur;(i) ≤ 500,000 Btu/hr using coal with ≤ 0.5% sulfur or other solid fuels with ≤ 0.5% sulfur;

(ii) ≤ 500,000 Btu/hr using used oil, per the requirements of RCW (ii) ≤ 500,000 Btu/hr using used oil, per the requirements of RCW 70.94.61070.94.610;;

(iii) ≤ 400,000 Btu/hr using wood waste or paper;(iii) ≤ 400,000 Btu/hr using wood waste or paper;

(iv) ≤ 1,000,000 Btu/hr using gasoline, kerosene, #1, or #2 fuel oil and with ≤0.05% sulfur;(iv) ≤ 1,000,000 Btu/hr using gasoline, kerosene, #1, or #2 fuel oil and with ≤0.05% sulfur;

(v) ≤ 4,000,000 Btu/hr using natural gas, propane, or LPG.(v) ≤ 4,000,000 Btu/hr using natural gas, propane, or LPG.

(d) Material handling:(d) Material handling:

(i) Continuous digester chip feeders;(i) Continuous digester chip feeders;

(ii) Grain elevators not licensed as warehouses or dealers by either the Washington state (ii) Grain elevators not licensed as warehouses or dealers by either the Washington state 

department of agriculture or the U.S. Department of Agriculture;department of agriculture or the U.S. Department of Agriculture;

(iii) Storage and handling of water based lubricants for metal working where organic (iii) Storage and handling of water based lubricants for metal working where organic 

content of the lubricant is ≤ 10%;content of the lubricant is ≤ 10%;

(iv) Equipment used exclusively to pump, load, unload, or store high boiling point organic (iv) Equipment used exclusively to pump, load, unload, or store high boiling point organic 

material in tanks less than one million gallon, material with initial atmospheric boiling point not material in tanks less than one million gallon, material with initial atmospheric boiling point not 

less than 150°C or vapor pressure not more than 5 mm mercury at 21°C, with lids or other less than 150°C or vapor pressure not more than 5 mm mercury at 21°C, with lids or other 

appropriate closure.appropriate closure.

(e) Water treatment:(e) Water treatment:

(i) Septic sewer systems, not including active wastewater treatment facilities;(i) Septic sewer systems, not including active wastewater treatment facilities;

(ii) NPDES permitted ponds and lagoons used solely for the purpose of settling suspended (ii) NPDES permitted ponds and lagoons used solely for the purpose of settling suspended 

solids and skimming of oil and grease;solids and skimming of oil and grease;

(iii) De-aeration (oxygen scavenging) of water where toxic air pollutants as defined in (iii) De-aeration (oxygen scavenging) of water where toxic air pollutants as defined in 

chapter chapter 173-460173-460WAC are not emitted;WAC are not emitted;

(iv) Process water filtration system and demineralizer vents;(iv) Process water filtration system and demineralizer vents;

(v) Sewer manholes, junction boxes, sumps and lift stations associated with wastewater (v) Sewer manholes, junction boxes, sumps and lift stations associated with wastewater 

treatment systems;treatment systems;

(vi) Demineralizer tanks;(vi) Demineralizer tanks;

(vii) Alum tanks;(vii) Alum tanks;

(viii) Clean water condensate tanks.(viii) Clean water condensate tanks.

(f) Environmental chambers and laboratory equipment:(f) Environmental chambers and laboratory equipment:

(i) Environmental chambers and humidity chambers using only gases that are not toxic air (i) Environmental chambers and humidity chambers using only gases that are not toxic air 

pollutants listed in chapter pollutants listed in chapter 173-460173-460WAC;WAC;

(ii) Gas cabinets using only gases that are not toxic air pollutants regulated under chapter (ii) Gas cabinets using only gases that are not toxic air pollutants regulated under chapter 

173-460173-460WAC;WAC;

(iii) Installation or modification of a single laboratory fume hood;(iii) Installation or modification of a single laboratory fume hood;

(iv) Laboratory research, experimentation, analysis and testing at sources whose primary (iv) Laboratory research, experimentation, analysis and testing at sources whose primary 

purpose and activity is research or education. To be exempt, these sources must not engage purpose and activity is research or education. To be exempt, these sources must not engage 

in the production of products, or in providing commercial services, for sale or exchange for in the production of products, or in providing commercial services, for sale or exchange for 

commercial profit except in a de minimis manner. Pilot-plants or pilot scale processes at these commercial profit except in a de minimis manner. Pilot-plants or pilot scale processes at these 

sources are not exempt.sources are not exempt.

(v) Laboratory calibration and maintenance equipment.(v) Laboratory calibration and maintenance equipment.

(g) Monitoring/quality assurance/testing:(g) Monitoring/quality assurance/testing:
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(i) Equipment and instrumentation used for quality control/assurance or inspection (i) Equipment and instrumentation used for quality control/assurance or inspection 

purpose;purpose;

(ii) Hydraulic and hydrostatic testing equipment;(ii) Hydraulic and hydrostatic testing equipment;

(iii) Sample gathering, preparation and management;(iii) Sample gathering, preparation and management;

(iv) Vents from emission monitors and other analyzers.(iv) Vents from emission monitors and other analyzers.

(h) Miscellaneous:(h) Miscellaneous:

(i) Single-family residences and duplexes;(i) Single-family residences and duplexes;

(ii) Plastic pipe welding;(ii) Plastic pipe welding;

(iii) Primary agricultural production activities including soil preparation, planting, fertilizing, (iii) Primary agricultural production activities including soil preparation, planting, fertilizing, 

weed and pest control, and harvesting;weed and pest control, and harvesting;

(iv) Comfort air conditioning;(iv) Comfort air conditioning;

(v) Flares used to indicate danger to the public;(v) Flares used to indicate danger to the public;

(vi) Natural and forced air vents and stacks for bathroom/toilet activities;(vi) Natural and forced air vents and stacks for bathroom/toilet activities;

(vii) Personal care activities;(vii) Personal care activities;

(viii) Recreational fireplaces including the use of barbecues, campfires, and ceremonial (viii) Recreational fireplaces including the use of barbecues, campfires, and ceremonial 

fires;fires;

(ix) Tobacco smoking rooms and areas;(ix) Tobacco smoking rooms and areas;

(x) Noncommercial smokehouses;(x) Noncommercial smokehouses;

(xi) Blacksmith forges for single forges;(xi) Blacksmith forges for single forges;

(xii) Vehicle maintenance activities, not including vehicle surface coating;(xii) Vehicle maintenance activities, not including vehicle surface coating;

(xiii) Vehicle or equipment washing (see (c) of this subsection for threshold for boilers);(xiii) Vehicle or equipment washing (see (c) of this subsection for threshold for boilers);

(xiv) Wax application;(xiv) Wax application;

(xv) Oxygen, nitrogen, or rare gas extraction and liquefaction equipment not including (xv) Oxygen, nitrogen, or rare gas extraction and liquefaction equipment not including 

internal and external combustion equipment;internal and external combustion equipment;

(xvi) Ozone generators and ozonation equipment;(xvi) Ozone generators and ozonation equipment;

(xvii) Solar simulators;(xvii) Solar simulators;

(xviii) Ultraviolet curing processes, to the extent that toxic air pollutant gases as defined in (xviii) Ultraviolet curing processes, to the extent that toxic air pollutant gases as defined in 

chapter chapter 173-460173-460 WAC are not emitted;WAC are not emitted;

(xix) Electrical circuit breakers, transformers, or switching equipment installation or (xix) Electrical circuit breakers, transformers, or switching equipment installation or 

operation;operation;

(xx) Pulse capacitors;(xx) Pulse capacitors;

(xxi) Pneumatically operated equipment, including tools and hand held applicator (xxi) Pneumatically operated equipment, including tools and hand held applicator 

equipment for hot melt adhesives;equipment for hot melt adhesives;

(xxii) Fire suppression equipment;(xxii) Fire suppression equipment;

(xxiii) Recovery boiler blow-down tank;(xxiii) Recovery boiler blow-down tank;

(xxiv) Screw press vents;(xxiv) Screw press vents;

(xxv) Drop hammers or hydraulic presses for forging or metal working;(xxv) Drop hammers or hydraulic presses for forging or metal working;

(xxvi) Production of foundry sand molds, unheated and using binders less than 0.25% free (xxvi) Production of foundry sand molds, unheated and using binders less than 0.25% free 

phenol by sand weight;phenol by sand weight;

(xxvii) Kraft lime mud storage tanks and process vessels;(xxvii) Kraft lime mud storage tanks and process vessels;

(xxviii) Lime grits washers, filters and handling;(xxviii) Lime grits washers, filters and handling;

(xxix) Lime mud filtrate tanks;(xxix) Lime mud filtrate tanks;

(xxx) Lime mud water;(xxx) Lime mud water;

(xxxi) Stock cleaning and pressurized pulp washing down process of the brown stock (xxxi) Stock cleaning and pressurized pulp washing down process of the brown stock 

washer;washer;

(xxxii) Natural gas pressure regulator vents, excluding venting at oil and gas production (xxxii) Natural gas pressure regulator vents, excluding venting at oil and gas production 

facilities and transportation marketing facilities;facilities and transportation marketing facilities;
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(xxxiii) Solvent cleaners less than 10 square feet air-vapor interface with solvent vapor (xxxiii) Solvent cleaners less than 10 square feet air-vapor interface with solvent vapor 

pressure not more than 30 mm mercury at 21°C where no toxic air pollutants as listed under pressure not more than 30 mm mercury at 21°C where no toxic air pollutants as listed under 

chapter chapter 173-460173-460WAC are emitted;WAC are emitted;

(xxxiv) Surface coating, aqueous solution or suspension containing ≤ 1% (by weight) (xxxiv) Surface coating, aqueous solution or suspension containing ≤ 1% (by weight) 

VOCs, or ≤ 1% (by weight) toxic air pollutants as listed in chapter VOCs, or ≤ 1% (by weight) toxic air pollutants as listed in chapter 173-460173-460WAC;WAC;

(xxxv) Cleaning and stripping activities and equipment using solutions having ≤ 1% VOCs (xxxv) Cleaning and stripping activities and equipment using solutions having ≤ 1% VOCs 

(by weight) or ≤ 1% (by weight) toxic air pollutants. Acid solutions used on metallic substances (by weight) or ≤ 1% (by weight) toxic air pollutants. Acid solutions used on metallic substances 

are not exempt;are not exempt;

(xxxvi) Dip coating operations, using materials less than 1% VOCs (by weight) or ≤ 1% (by (xxxvi) Dip coating operations, using materials less than 1% VOCs (by weight) or ≤ 1% (by 

weight) toxic air pollutants as listed in chapter weight) toxic air pollutants as listed in chapter 173-460173-460WAC.WAC.

(xxxvii) Abrasive blasting performed inside a booth or hangar designed to capture the blast (xxxvii) Abrasive blasting performed inside a booth or hangar designed to capture the blast 

grit or overspray.grit or overspray.

(xxxviii) For structures or items too large to be reasonably handled indoors, abrasive (xxxviii) For structures or items too large to be reasonably handled indoors, abrasive 

blasting performed outdoors that employs control measures such as curtailment during windy blasting performed outdoors that employs control measures such as curtailment during windy 

periods and enclosure of the area being blasted with tarps and uses either steel shot or an periods and enclosure of the area being blasted with tarps and uses either steel shot or an 

abrasive containing less than one percent (by mass) which would pass through a No. 200 abrasive containing less than one percent (by mass) which would pass through a No. 200 

sieve.sieve.

(xxxix) Stationary emergency internal combustion engines with an aggregate brake (xxxix) Stationary emergency internal combustion engines with an aggregate brake 

horsepower that is less than or equal to 500 brake horsepower.horsepower that is less than or equal to 500 brake horsepower.

(xl) Gasoline dispensing facilities with annual gasoline throughputs less than those (xl) Gasoline dispensing facilities with annual gasoline throughputs less than those 

specified in WAC specified in WAC 173-491-040173-491-040 (4)(a). Gasoline dispensing facilities subject to chapter (4)(a). Gasoline dispensing facilities subject to chapter 173-173-

491491WAC are exempt from toxic air pollutant analysis pursuant to chapter WAC are exempt from toxic air pollutant analysis pursuant to chapter 173-460173-460WAC.WAC.

(5) (5) Exemptions based on emissions.Exemptions based on emissions.

(a) Except as provided in this subsection:(a) Except as provided in this subsection:

(i) Construction of a new emissions unit that has a potential to emit below each of the (i) Construction of a new emissions unit that has a potential to emit below each of the 

levels listed in Table 110(5) Exemption levels is exempt from new source review.levels listed in Table 110(5) Exemption levels is exempt from new source review.

(ii) A modification to an existing emissions unit that increases the unit's actual emissions (ii) A modification to an existing emissions unit that increases the unit's actual emissions 

by less than each of the threshold levels listed in Table 110(5) Exemption levels of this by less than each of the threshold levels listed in Table 110(5) Exemption levels of this 

subsection is exempt from new source review.subsection is exempt from new source review.

(b) Greenhouse gas emissions are exempt from new source review requirements except (b) Greenhouse gas emissions are exempt from new source review requirements except 

to the extent required under WAC to the extent required under WAC 173-400-720173-400-720, prevention of significant deterioration. The , prevention of significant deterioration. The 

owner or operator of a source or emission unit, may request that the permitting authority owner or operator of a source or emission unit, may request that the permitting authority 

impose emission limits and/or operation limitations for greenhouse gas in any new source impose emission limits and/or operation limitations for greenhouse gas in any new source 

review order of approval.review order of approval.

Table 110(5) Exemption levels:Table 110(5) Exemption levels:

POLLUTANTPOLLUTANT

LEVEL (TONSLEVEL (TONS

PER YEAR)PER YEAR)

Carbon monoxideCarbon monoxide 5.05.0

LeadLead 0.0050.005

Nitrogen oxidesNitrogen oxides 2.02.0

PM-10PM-10 0.750.75

PM-2.5PM-2.5 0.50.5

Total suspended Total suspended 

particulatesparticulates

1.251.25

Sulfur dioxideSulfur dioxide 2.02.0
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POLLUTANTPOLLUTANT

LEVEL (TONSLEVEL (TONS

PER YEAR)PER YEAR)

Volatile Organic Volatile Organic 

Compounds, totalCompounds, total

2.02.0

Ozone Depleting Ozone Depleting 

Substances, totalSubstances, total

1.01.0

Toxic Air PollutantsToxic Air PollutantsThe de minimis emission rate The de minimis emission rate 

specified for each TAP in specified for each TAP in 

WAC 173-460-150.WAC 173-460-150.

(6) (6) Portable source with order of approval.Portable source with order of approval. A portable source is authorized to operate A portable source is authorized to operate 

without obtaining a site-specific or a permitting authority specific approval order to relocate if without obtaining a site-specific or a permitting authority specific approval order to relocate if 

the portable source complies with the provisions of WAC 173-400-036.the portable source complies with the provisions of WAC 173-400-036.

[Statutory Authority: Chapter [Statutory Authority: Chapter 70.9470.94 RCW. WSR 12-24-027 (Order 11-10), § 173-400-110, filed RCW. WSR 12-24-027 (Order 11-10), § 173-400-110, filed 

11/28/12, effective 12/29/12; WSR 11-06-060 (Order 09-01), § 173-400-110, filed 3/1/11, 11/28/12, effective 12/29/12; WSR 11-06-060 (Order 09-01), § 173-400-110, filed 3/1/11, 

effective 4/1/11. Statutory Authority: Washington Clean Air Act, RCW effective 4/1/11. Statutory Authority: Washington Clean Air Act, RCW 70.94.15270.94.152. WSR 09-11-. WSR 09-11-

131 (Order 05-19), § 173-400-110, filed 5/20/09, effective 6/20/09. Statutory Authority: RCW 131 (Order 05-19), § 173-400-110, filed 5/20/09, effective 6/20/09. Statutory Authority: RCW 

70.94.39570.94.395 and and 70.94.33170.94.331. WSR 07-11-039 (Order 06-03), § 173-400-110, filed 5/8/07, . WSR 07-11-039 (Order 06-03), § 173-400-110, filed 5/8/07, 

effective 6/8/07. Statutory Authority: RCW effective 6/8/07. Statutory Authority: RCW 70.94.15270.94.152. WSR 05-03-033 (Order 03-07), § 173-. WSR 05-03-033 (Order 03-07), § 173-

400-110, filed 1/10/05, effective 2/10/05. Statutory Authority: Chapter 400-110, filed 1/10/05, effective 2/10/05. Statutory Authority: Chapter 70.9470.94 RCW, RCW RCW, RCW 

70.94.14170.94.141, [70.94.]152, [70.94.]331, [70.94.]510 and , [70.94.]152, [70.94.]331, [70.94.]510 and 43.21A.08043.21A.080. WSR 01-17-062 (Order 99-. WSR 01-17-062 (Order 99-

06), § 173-400-110, filed 8/15/01, effective 9/15/01. Statutory Authority: RCW 06), § 173-400-110, filed 8/15/01, effective 9/15/01. Statutory Authority: RCW 70.94.86070.94.860, , 

70.94.51070.94.510 and and 70.94.33170.94.331. WSR 98-15-129 (Order 98-04), § 173-400-110, filed 7/21/98, . WSR 98-15-129 (Order 98-04), § 173-400-110, filed 7/21/98, 

effective 8/21/98. Statutory Authority: RCW effective 8/21/98. Statutory Authority: RCW 70.94.15270.94.152. WSR 98-01-183 (Order 96-01), § 173-. WSR 98-01-183 (Order 96-01), § 173-

400-110, filed 12/23/97, effective 1/23/98. Statutory Authority: Chapter 400-110, filed 12/23/97, effective 1/23/98. Statutory Authority: Chapter 70.9470.94 RCW. WSR 93-RCW. WSR 93-

18-007 (Order 93-03), § 173-400-110, filed 8/20/93, effective 9/20/93; WSR 91-05-064 (Order 18-007 (Order 93-03), § 173-400-110, filed 8/20/93, effective 9/20/93; WSR 91-05-064 (Order 

90-06), § 173-400-110, filed 2/19/91, effective 3/22/91. Statutory Authority: Chapters 90-06), § 173-400-110, filed 2/19/91, effective 3/22/91. Statutory Authority: Chapters 43.21A43.21A

and and 70.9470.94 RCW. WSR 83-09-036 (Order DE 83-13), § 173-400-110, filed 4/15/83. Statutory RCW. WSR 83-09-036 (Order DE 83-13), § 173-400-110, filed 4/15/83. Statutory 

Authority: RCW Authority: RCW 70.94.33170.94.331, , 70.94.51070.94.510, and , and 70.94.78570.94.785. WSR 81-03-002 (Order DE 80-53), § . WSR 81-03-002 (Order DE 80-53), § 

173-400-110, filed 1/8/81. Statutory Authority: RCW 173-400-110, filed 1/8/81. Statutory Authority: RCW 70.94.33170.94.331. WSR 80-11-059 (Order DE . WSR 80-11-059 (Order DE 

80-14), § 173-400-110, filed 8/20/80. Statutory Authority: RCW 80-14), § 173-400-110, filed 8/20/80. Statutory Authority: RCW 43.21A.08043.21A.080 and and 70.94.33170.94.331. . 

WSR 79-06-012 (Order DE 78-21), § 173-400-110, filed 5/8/79; Order DE 76-38, § 173-400-WSR 79-06-012 (Order DE 78-21), § 173-400-110, filed 5/8/79; Order DE 76-38, § 173-400-

110, filed 12/21/76. Formerly WAC 18-04-110.]110, filed 12/21/76. Formerly WAC 18-04-110.]
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