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I. Rule Background 

On June 3, 1981, the State of Tennessee adopted Tennessee Air Pollution Control Regulations (TAPCR) 

1200-03-09-.01(4), Prevention of Significant Air Quality Deterioration. This Rule has been subsequently 

amended, with the latest amendments effective April 4, 2018. Under these regulations, a new major 

stationary source that is included in one of 28 source categories and has the potential or increased potential 

to emit 100 tons per year or more of any air pollutant regulated in the Clean Air Act must be reviewed with 

regard to significant deterioration prior to construction. In addition, any source having the potential or 

increased potential to emit 250 tons per year or more of any of these air pollutants must be reviewed with 

the same regard. 

To comply with the amended PSD regulations, a source with potential emissions greater than significant 

amounts of a regulated pollutant must meet several criteria. The first criterion is that Best Available Control 

Technology (BACT) must be applied to all emission points for the applicable PSD pollutant. The second 

criterion is that the proposed source or modification must not cause or contribute to any violation of the 

National Ambient Air Quality Standards (NAAQS – see Table 1). Finally, increases in ambient 

concentrations of sulfur dioxide, nitrogen dioxide and particulate matter resulting from emissions 

discharged by the proposed source must not exceed the increments specified by the PSD regulations (Table 

2). 

 

Table 1: National Ambient Air Quality Standards 

Pollutant Averaging Period Standard 

Particulate 

Matter 

(PM10) 24-hour 150 µg/m3  

(PM2.5) Annual 12.0 µg/m3 (primary) 

15.0 µg/m3 (secondary) 

24-hour 35 µg/m3  

Nitrogen Dioxide  

(NO2) 

Annual (primary and secondary) 53 ppb 

1-hour (primary) 100 ppb 

Carbon Monoxide (CO) 8-hour 9 ppm 

1-hour 35 ppm 

Sulfur Dioxide (SO2) 1-hour (primary) 75 ppb 

3-hour (secondary) 0.5 ppm 

Lead 3-month (primary and secondary) 0.15 µg/m3  

Ozone 8-hour (primary and secondary) 0.070 ppm 
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Table 2: Maximum Allowable Increases (µg/m3) for Class II Areas 

Pollutant µg/m3  

PM10, annual arithmetic mean 17 

PM10, 24-hour maximum 30 

PM2.5, annual arithmetic mean 4 

PM2.5, 24-hour maximum 9 

Sulfur dioxide: Annual arithmetic mean 20 

Sulfur dioxide: 24-hour maximum 91 

Sulfur dioxide: 3-hour maximum 512 

Nitrogen dioxide: Annual arithmetic mean 25 

 

II. Project Background and Description 

On March 30, 2022, Adient US LLC (Adient or Adient Pulaski) submitted an application for a construction 

permit to increase its emission limits for the production operations at the polyurethane foam manufacturing 

facility located at 1890 Mines Road, Pulaski, Giles County, Tennessee. This change will increase the 

Volatile Organic Compound (VOC) allowable emission limit from 308.0 tons per year (tpy) in Title V 

Operating Permit 569269 to 491.4 tpy. 

Adient operates three moisture curing, urethane foam injection lines at its Pulaski, Tennessee facility. The 

foam lines produce automotive seat cushions and other foam products in clamshell molds. The three 

molding lines each operate using racetrack-type conveyors, whereby the molds are presented to the various 

production stations for the foam process to produce a part in its final form. An open mold is presented to 

the mold release - spray application station where an operator sprays the mold with the mold release agent. 

The mold release agent is comprised of a wax in a solvent carrier which contains VOC. The mold advances 

to the pour station where a robot equipped with a urethane component mix head injects the mixed foam 

components into the open mold. The mold is automatically closed, and the foam reaction occurs in the mold 

cavity. As the mold advances through the production line, the foam expands, cures and is opened and 

presented to the extraction station. A worker team removes the molded part, cleans and prepares the mold 

for another cycle, and the process repeats. 

 

On April 29, 2004, the Technical Secretary issued Title V permit 556316 to the previous owner, Johnson 

Controls, Inc (Johnson Controls).  Condition E4-2 limited VOC emissions from the source to 248.0 tons 

during all intervals of  12 consecutive months. On May 8, 2006, the Division of Air Pollution Control issued 

a minor modification to that permit to increase the allowable VOC emissions to 258.0 tons during all 

intervals of 12 consecutive months.   

 

On February 18, 2010, the Division received an application from Johnson Controls dated February 16, 

2010, for a minor modification to Title V permit 556316 to increase the allowable VOC emission limit in 
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condition E4-2 to 276.7 tons during all intervals of  12 consecutive months. On March 4, 2010, the Division 

received a letter from Johnson Controls indicating that the baseline emissions used in the February 16, 

2010, application were incorrect. The letter stated that “Johnson Controls is requesting an increase in the 

VOC allowable for the Foam Production Line from 258.0 tons per year to 285.9 tons per year during all 

intervals of 12 consecutive months.” On June 4, 2010, the Division issued Title V renewal permit 562120 

which contained condition E4-2 that increased the VOC emission limit for the source to 285.9 tons during 

all intervals of 12 consecutive months. 

 

On January 15, 2016, the Technical Secretary issued Title V renewal permit 569269.  On May 26, 2016, 

the Division issued an Administrative Amendment to Title V permit 569269 changing the permittee to 

Adient US LLC (Adient).  Adient submitted an application dated July 15, 2016, requesting a Minor 

Modification for permit 560269 “to increase the VOC limit from 285.9 to 320 tons per year”. Adient 

submitted a revised application dated October 12, 2016, requesting a change to the VOC emission limit to 

308 tons per year.  On November 21, 2016, the Division issued Minor Modification #1 to Title V permit 

569249 which changed the VOC emission limit in condition E4-2 to 308.0 tons during all intervals of 12 

consecutive months. 

 

On June 15, 2020, the Division received a revised Title V permit renewal application dated June 11, 2020, 

from Adient.  The application states “During this renewal application process, Adient Pulaski is targeting 

an increase in Allowable AAP Emissions VOC’s from the current 308 tons per AAP to 346 AAP.” In June 

2021, Adient contacted the Division regarding increasing VOC emissions from the mold release operations 

to 491.4 tpy1. 

 

In accordance with 40 CFR 52.21(r)(4), and Division Rule 1200-03-09-.01(4)(a)6. states: 

 

If a particular source or modification becomes a major stationary source or major modification 

solely by virtue of a relaxation in any enforceable limitation which was established after August 7, 

1980, on the capacity of the source or modification otherwise to emit a pollutant, such as a 

restriction on hours of operation, then the requirements of this paragraph shall apply to the source 

or modification as though construction had not yet commenced on the source or modification. 

The Division determined that the VOC emission limit increase from 248.0 to 258.0 tons during all intervals 

of 12 consecutive months in 2006 was not the result of a modification to the source, and the facility became 

a major stationary source solely by relaxation of an enforceable limitation.  The Division determined that 

the VOC emission limit increases to 276.7 tons (during all intervals of 12 consecutive months) in 2010 and 

to 308.0 tons (during all intervals of 12 consecutive months) in 2016 further relaxed the enforceable 

emission limitation that kept the facility from being a major stationary source. Therefore, the 2006, 2010, 

and 2016 emissions increases should have been issued in accordance with paragraph 1200-03-09-.01(4), 

Prevention of Significant Air Quality Deterioration (PSD).   

The proposed modification will result in a significant emission increase for VOC. The project is therefore 

subject to review under the regulations governing the Prevention of Significant Air Quality Deterioration 

(PSD).  

 

 

 

 

1 Projected maximum emissions facility-wide are 502.85 tpy, but Adient will voluntarily accept a limit on facility-wide 

emissions of 491.40 tpy.  
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III. Information Used in Analysis 

The applicant provided the following information in their March 30, 2022, permit application (Appendix 

A).  

The proposed modification will affect the emission source listed in Table 3. 

Notes:  ESRN is the Emission Source Reference Number for the source point on the permit.   

 Stack parameters from Figure 3 in application dated 2022-03-30 

 

 

IV. Emissions Analysis 

Projected emissions increase from the proposed modification (Table 4) were obtained from the information 

and assumptions given in the March 30, 2022, permit application. 

 

 

Table 3: Source Description 

Emission 

Source  

Stack 

(Process 

Vent) ID 

Description 

Stack 

Height 

(ft) 

Stack Exit 

Flowrate 

(scfm) 

Stack 

Diameter 

(ft) 

      

Facility ID 

(ESRN):  

28-0076-01  

 

All stacks emit 

at ambient 

conditions of 

70°F, with 1% 

moisture from 

round 

discharge 

points 

unobstructed in 

the upward 

direction 

1 

Polyurethane Foam Manufacturing  

Foam line No. 2 

80 15,900 3’2” 

2 90 18,200 3’6” 

3 96 23,800 3’10” 

4 61 7,100 2’1” 

5 58 5,000 2’ 

6 

Polyurethane Foam Manufacturing  

Foam Line No. 1 

10’6” 25,000 5’6” 

7 10’6” 25,000 5’6” 

8 10’6” 25,000 5’6” 

9 10’6” 25,000 5’6” 

10 

Polyurethane Foam Manufacturing  

Foam Line No. 3 

10’6” 25,000 5’6” 

11 10’6” 25,000 5’6” 

12 10’6” 25,000 5’6” 

13 10’6” 25,000 5’6” 

Table 3: Projected Emissions Increases and Permit Emission Limits 

Pollutant Project Emissions  

Increase  

(tons/year) 

New Permit  

Allowable Emission 

Limits  

(tons/year) 

PSD Significance  

Threshold  

(tons/year) 

Subject to PSD  

Review? 

PM/PM10/PM2.5 9.45 9.90 25/15/10 No 

VOC 502.85 491.40 40 Yes 



 

5 

 

The company’s calculated VOC PTE is 502.85 tpy (see calcs in Appendix B of Adient’s application dated 

March 30, 2022), but they chose to request a limit of 491.4 tpy.  The facility-wide VOC emission rate is 

primarily generated by the use and operations associated with the mold release agent, and the balance of 

the VOC emissions are from other related foam manufacturing and cleaning operations. The VOC 

emissions from other related foam manufacturing and cleaning operations are relatively low enough that 

Adient is able to accept a VOC emissions cap of 491.4 tpy. The company provided a letter stating this 

agreement to the VOC limit of 491.4 tpy.   

 

Since the PSD application submitted by Adient is the result of the 2006 permit modification that made the 

Adient facility become a major stationary source (by virtue of a relaxation of an enforceable VOC limit), 

all three foam seating lines are considered new emission units for the purpose of determining baseline actual 

emissions.  Therefore, baseline actual emissions for this source are zero, as required by TAPCR 1200-03-

09-.01(4)(a)6.  

 

V. Control Technology Review 

V.1 National Emission Standards for Hazardous Air Pollutants (NESHAP) 

EPA has promulgated National Emission Standards for Hazardous Air Pollutants (NESHAPs) for various 

industrial categories. Adient is an area source of hazardous air pollutants (HAPs), which emits less than 10 

tons per year of any single HAP and less than 25 tons per year of total HAPs. The application was evaluated 

to determine the applicability of 40 CFR Part 63 Subpart OOOOOO (National Emission Standards for 

Hazardous Air Pollutants for Flexible Polyurethane Foam Production and Fabrication Area Sources). 

The Adient polyurethane foam operations is an area source of HAPs and an existing source pursuant to 40 

CFR §63.11414(c). Accordingly, the operations are subject to 40 CFR Part 63, Subpart OOOOOO: National 

Emission Standards for Hazardous Air Pollutants for Flexible Polyurethane Foam Production and 

Fabrication Area Sources.  Being subject to 40 CFR Part 63 Subpart OOOOOO, the facility shall not use a 

material containing methylene chloride as an equipment cleaner to flush the mixhead, use a material 

containing methylene chloride elsewhere as an equipment cleaner, or use a mold release agent containing 

methylene chloride in the molded flexible polyurethane foam process.   

V.2 New Source Performance Standards (NSPS) 

Not Applicable 

V.3 Other Federal Regulations 

The Adient Pulaski facility operates processes which utilize toluene diisocyanate (TDI), Chemical Abstract 

System no. 26471-62-5. TDI is a regulated hazardous substance under Section 112(r) of the Clean Air Act, 

Accidental Release Prevention/Risk Management Plan Rule. Adient Pulaski is subject to Program 1 of the 

rule, which requires preparation and submittal of a Risk Management Plan (RMP) in accordance with 40 

CFR §68.12(a) and (b), updated every five years. Program 1 also requires a hazard assessment, which 

consists of a worst-case release scenario analysis as provided in §68.25 and a five-year accident history as 

provided in §68.42. 

V.4 Best Available Control Technology (BACT) Analysis 

Pursuant to TAPCR 1200-03-09-.01(4)(j), this proposed source is required to apply best available control 

technology for VOC since significant net emission increases are expected from the project as a whole. 
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Best Available Control Technology means an emission limitation (including a visible emission standard) 

based on the maximum degree of reduction for each regulated NSR pollutant which would be emitted from 

any proposed major stationary source or major modification which the Technical Secretary, 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 part 60 or 61. If the 

Technical Secretary determines that technological or economic limitations on the application of 

measurement methodology to a particular emissions unit would make the imposition of an emission 

standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may 

be prescribed instead to require 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 EPA policy memorandum dated December 1, 1987, directs applicants and permit reviewers to 

consider all technically feasible alternatives, including those more stringent than the BACT selection. 

This is referred to as the "top-down BACT analysis approach." EPA’s 1990 New Source Review manual 

summarizes the top-down BACT analysis in the following steps: 

1. Identify all control technologies. 

2. Eliminate technically infeasible options. 

3. Rank remaining control technologies by control effectiveness. 

4. Evaluate most effective controls and document results. 

5. Select BACT. 

The results of the BACT analysis are summarized in Table 5. Top-down BACT analysis provides that all 

available control technologies be ranked in descending order of control effectiveness. The most effective 

control technology is established as BACT unless the applicant demonstrates, and the permitting authority 

agrees, that technical considerations, or energy, environmental, or economic impacts indicate that the 

most effective technology is not achievable. If the most stringent technology is eliminated in this fashion, 

then the next most stringent alternative is considered until a BACT option is selected.  

V.4.1 Volatile Organic Compounds (VOC) Emissions – Three Polyurethane Foam Production 

Lines 

BACT applies to each regulated NSR pollutant which would be emitted from any proposed major 

stationary source or major modification, and BACT analyses are generally performed on each emissions 

Table 4: Summary of BACT Analysis 

Emission Source Pollutant Emission Limit Control Technology 

Three Polyurethane Foam Production 

lines 
VOC 

491.40 tons of VOC per 

12 consecutive months 

Utilize good work 

practice standards to 

reduce VOC emissions 
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unit subject to PSD review. Where appropriate, BACT analyses may be performed on groupings of 

emission units on a case-by-case basis. 

Step One: Identify all control technologies: Available control options are those air pollution control 

technologies or techniques with a practical potential for application to the emissions unit and the regulated 

pollutant under evaluation. Air pollution control technologies and techniques include the application of 

production processes or available methods, systems, and techniques, including fuel cleaning or treatment 

or innovative fuel combustion techniques for control of the affected pollutant. This includes technologies 

employed outside of the United States. In some circumstances inherently lower-polluting processes are 

appropriate for consideration as available control alternatives. The control alternatives should include not 

only existing controls for the source category in question, but also (through technology transfer) controls 

applied to similar source categories and gas streams, and innovative control technologies. Technologies 

required under lowest achievable emission rate (LAER) determinations are available for BACT purposes, 

must also be included as control alternatives, and usually represent the top alternative. 

Adient provided the following information in their March 30, 2022, permit application (Appendix A). The 

application identified the following options to control VOC emissions from the three polyurethane foam 

production lines: 

• Chemical adsorption (carbon and synthetic) 

• Recuperative thermal oxidizers coupled with a carbon absorber 

• Thermal oxidizer using flare technology 

• Scrubber technology 

• Refrigeration/condensing VOC control units 

• Recuperative thermal oxidizer 

• Regenerative thermal oxidizer 

• Catalytic thermal oxidizer 

The Division reviewed EPA’s RACT-BACT-LAER Clearinghouse (RBLC) categories 63.013 and 99.016; 

guidance documents and found no additional technologies.  After further review, the Division proposes 

Adient utilize good work practice standards to reduce VOC emissions. 

Step Two: Eliminate technically infeasible options: In the second step, the technical feasibility of the 

control options identified in step one is evaluated with respect to the source-specific (or emissions unit-

specific) factors. A demonstration of technical infeasibility should be clearly documented and should show, 

based on physical, chemical, and engineering principles, that technical difficulties would preclude the 

successful use of the control option on the emissions unit under review. Technically infeasible control 

options are then eliminated from further consideration in the BACT analysis. 

Adient provided the following information in their March 30, 2022, permit application (Appendix A). The 

application states that the following selected control technologies were rejected as technically infeasible. 

Chemical adsorption/Recuperative thermal oxidizers coupled with a carbon adsorber: For this 

application, large volumes of air are used to collect and transport the mold release solvents and wax 

overspray to the atmosphere. The wax content in the air will bind on chemically active media surfaces used 

in adsorber technologies, which makes carbon adsorption and synthetic adsorption incompatible and 

technically infeasible. For cost projection purposes, a hybrid control system using a carbon concentrator 

coupled with a [smaller volume] thermal oxidizer was evaluated but is not presented for cost analysis 

purposes since the concentrator technology is not compatible with the wax materials and thus is not feasible.  

Flare technology: Thermal treatment using open or closed flares are typically deployed to control process 

gases where the exhaust gas has a suitable combustible content and flammability ranges capable of 
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sustaining an open or closed flame. Since the volatile to air ratio for this application are significantly below 

the lower flammable limit, flare technology is not suitable and has been determined to be technically 

infeasible.  

Scrubber: The VOCs in this process are not water-soluble.  Typical wet and dry scrubbing systems are not 

capable of collecting and treating VOC airstreams and as a result those technologies are usually reserved 

or utilized as VOC pretreatment components in a VOC treatment system. Since these technologies do not 

[substantially] remove or treat VOC laden air, those technologies will not be further evaluated.  

Refrigeration/condensing technology: Condensing or refrigeration systems are typically used in low air 

flow, high VOC content air streams for condensation and collection of the VOC liquid components. For 

this application, the high-volume air stream and dilute VOC concentration are not compatible or technically 

feasible control options and are not considered further. 

 

Step Three: Rank remaining technologies by control effectiveness:   
 

Adient provided the following information in their March 30, 2022, permit application (Appendix A).  

 

Since the technologies remaining [not eliminated] are all based on the principle of thermal oxidation (TO), 

each category will be further evaluated for the economic benefit and cost/control determination. With the 

desire for a high level of VOC control, those technologies that involve TO have been ranked accordingly 

by their efficacy and ability to reduce VOCs in relatively dilute airstreams. Table 6 ranks the remaining 

control technologies. 

 

Recuperative Thermal Oxidation:  A recuperative TO is a large air-heating device that uses the exhaust 

temperature to preheat the incoming air using an air-to-air heat exchanger. Relatively low thermal efficiency 

of the recuperative design results in large fuel gas volume projections, and the relatively short heat of 

combustion contact time with the process gases (and the targeted VOC compounds) also requires higher 

treatment (combustion) temperatures to attain the targeted 95% VOC destruction performance.  

 

Regenerative Thermal Oxidization:  The regenerative thermal oxidization technology provides 

operational advantages over recuperative and catalytic technologies in that the thermal efficiency is greatly 

improved, thereby reducing the quantity of fuel gas needed to attain a specific treatment temperature. The 

thermal improvement is typically attained using ceramic media and the heat of combustion from the 

combustion chamber (in this case supplemental fuel burning) is conducted in multiple and sequencing beds 

in a series of cycles between pre-heat and heat recovery of the treatment beds on a regularly cyclical and 

frequent basis. The result of this design is fuel gas savings and reduced combustion gas emissions, when 

compared to other TO technologies.  

Table 5: Ranked Control Options 

Rank Control Option VOC Control Efficiency 

Equal Recuperative TO 95% 

Equal Regenerative TO 95% 

Equal Catalytic TO 95% 

4 Good Work Practice Standards N/A 
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Catalytic Incineration:  This technology allows a reactive catalyst to bring the air stream up to the target 

VOC oxidation temperature. For the catalyst to work properly, the process gas must be heated to 

approximately 800°F. Final VOC treatment (destruction) is attained as the reaction of the VOC compounds 

on the catalytic surface heats the VOC compounds which are then oxidized, and the targeted VOC 

destruction is complete without the need for additional fuel beyond the preheater section. Catalysts have 

finite life spans and are subject to catalyst poisoning from compounds in the airstream. Not included in this 

evaluation are the likely needs for special pretreatment filtration to isolate overspray wax from blinding or 

contaminating the reactive catalyst surface. Adient is concerned this technology may not be fully 

compatible with the wax overspray but has presented the US EPA values for comparative and full BACT 

treatment consideration. 

 

Good Work Practice Standards:  A work practice standard is any design, equipment, work practice, 

operational standard, or combination thereof to reduce air emissions.  Good work practice standards may 

be implemented to satisfy the requirement for the application of BACT when control technology is 

infeasible or economic limitations exist.    

 

Step Four: Evaluate most effective controls and document results: EPA’s 1990 NSR workshop manual 

states that after technically feasible control options are identified, the energy, environmental, and economic 

impacts are considered to arrive at the final level of control. If the applicant accepts the highest-ranked 

control option as BACT, the applicant proceeds to consider whether impacts of unregulated air pollutants 

or impacts in other media would justify selection of an alternative control option. If there are no outstanding 

issues regarding collateral environmental impacts, the analysis is ended, and the highest-ranked option is 

proposed as BACT. 

 

Adient provided the following information in their March 30, 2022, permit application (Appendix A).  

 

The production lines are equipped with existing process ventilation exhaust systems that total 

approximately 270,000 scfm to meet OSHA spray application requirements. The process exhaust is at room 

temperature and is comprised of (dilute) VOC concentrations with very low fuel value. The BACT 

demonstration indicates the VOC concentrations are considered very low for VOC – BACT control 

treatment considerations. Typical TO systems, treating low concentration VOC streams, require large 

volumes of fuel gas to maintain proper oxidation temperatures in the combustion chamber of the unit. 

 

The thermal and destruction efficiencies have been summarized and are presented in Table 7. The values 

presented have been calculated using US EPA Cost Control Manual factors. Other factors used in the BACT 

demonstration are also tabulated for relative comparison of features and benefits. For this BACT 

demonstration, the three selected TO technologies are believed to be the appropriate types of control for 

this application. 

 

Table 7: Operating Parameters for VOC Control Equipment  

Control 

Technology 

Gas Preheat of 

Treatment 

Temperature 

Thermal 

Efficiency 

Destruction 

Efficiency 

Fuel Flow 

Estimated Heat 

Input 

Recuperative TO 1, 450 F 70% 95% 3,553 scfm 217.4 MMBtu/hr 

Regenerative TO 1,600 F 95% 95% 431.4 scfm 26.4 MMBtu/hr 

Catalytic 

Incinerator 

800 F 70% 95% 

1,251.6 scfm 76.6 MMBtu/hr 

Heat inputs are estimated from a conversion factor of 1,020 Btu/scf 

 

EPA’s 1990 New Source Review manual addresses cost effectiveness as follows:  
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Cost effectiveness (dollars per ton of pollutant reduced) values above the levels 

experienced by other sources of the same type and pollutant, are taken as an indication that 

unusual and persuasive differences exist with respect to the source under review. In 

addition, where the cost of a control alternative for the specific source reviewed is within 

the range of normal costs for that control alternative, the alternative, in certain limited 

circumstances, may still be eligible for elimination. To justify elimination of an alternative 

on these grounds, the applicant should demonstrate to the satisfaction of the permitting 

agency that costs of pollutant removal for the control alternative are disproportionately 

high; when compared to the cost of control for that particular pollutant and source in recent 

BACT determinations. If the circumstances of the differences are adequately documented 

and explained in the application, and are acceptable to the reviewing agency, they may 

provide a basis for eliminating the control alternative. 

Capital costs include the purchase and installation of equipment items, foundations and supports, piping, 

insulation, structural steel, and instrumentation.  Annual operating costs include utilities, operating labor, 

and maintenance. The application submitted by Adient on March 30, 2022, states that costs for various 

control approaches was completed using current costs associated with fuel and electrical utility fees, labor 

rates, and methods and costs from US EPA’s Vatavuk Air Pollution Control Cost Indexes - updated using 

the U.S Department of Labor Statistics Inflation Calculator.  Table 8 includes the cost per ton of VOC 

treated for the technically feasible options identified. 

 

The application submitted by Adient on March 30, 2022, states that the high projected VOC treatment 

estimates summarized in Table 8 result from a variety of factors listed below: 

 

1) The process discharges large volumes of air which are needed to provide a safe working environment 

for workers in the foam operation area for each of the three foam seating lines. 

2) The spray mold release agent and solvent release rates result in low VOC concentrations in the exhaust 

stream. 

3) The high air volumes require extensive and high costs for VOC abatement equipment capable of handling 

270,000 scfm and also achieving the needed 95 percent destruction efficiency of the VOC compounds at 

relatively low concentration. 

4) The VOC abatement equipment will require large volumes of fuel in the form of natural gas to heat the 

large volume, low VOC content, ambient temperature exhaust stream to the target treatment temperatures 

for each of the targeted and respective TO devices evaluated. 

5) The COVID pandemic situation has raised the costs for TO manufacturers and components found in TO 

equipment. Delays in materials and operating system components have been experienced, along with 

fabrication and transportation delays. 

6) Inflation is at a 40-year high level. 

 

Step Five: Select BACT:   The application submitted by Adient on March 30, 2022, concludes that the 

projected costs per ton of VOC treated are in excess of what would be considered cost effective for VOC 

controls.  On that basis, Adient concluded the current configuration without VOC abatement is BACT for 

this project and for the existing process. 

Table 8:  Cost per Ton of VOC Treated 

Thermal Control Option Dollars per Ton of VOC Treated 

2006 Dollars CPI-Adjusted to 2022 Dollars 

Recuperative Thermal Oxidizer $42,261 $71,032 
Regenerative Thermal Oxidizer $10,734 $18,042 
Catalytic Incinerator $19,308 $32,453 
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TDEC-APC Review of Proposed BACT: The Division compared Adient proposed BACT with other 

control technology reviews for VOC. Table 9 includes cost information for PSD permits issued in 

Tennessee in the previous five years. Adient’s rejection of add-on controls is consistent with prior 

determinations issued in Tennessee. 

 

Table 9:  Previous BACT Determinations for VOC with Cost Information 

Facility Permit 

Number 
BACT Option Cost 

Effectiveness 

($/ton) 

Selected as BACT? 

Granges Americas Inc. 973712 Thermal Oxidation $29,963 No 

Hankook Tire  

Manufacturing Tennessee, 

LP 

971720 Regenerative 

Thermal Oxidation 
$19, 936 No 

Thermal Oxidation $61,017 No 

TVA Gleason  975023 Catalytic Oxidation $157,000 No 

Domtar Paper 978656 Thermal and 

Catalytic Oxidation 

$10,174 No 

$21,483 

 

The RACT-BACT-LAER Clearinghouse (RBLC) was reviewed to identify comparable processes (Table 

10). The Division identified seven processes for comparison with Adient’s proposed BACT. 

 

Table 10: RBLC Search Results – VOC Controls for Polyurethane Foam Manufacturing (Molds) 

RBLC ID Facility Name Date Process Name 
Control Method 

Description 
Efficiency 

IN-0208 
NHK Seating of 

America, Inc. 
  3/7/2019 

  Seat Foam 

Production Line 

Regenerative Thermal 

Oxidizer 
95% 

MI-0095 
Johnson Controls, 

Inc. 
12/18/2001 

MFG Process, 

Polyurethane Foam 

Airless spray gun for mold 

release/Emission limit 
NA 

IN-0137 
Foamex 

Innovations, Inc. 
10/12/2012 

Polyurethane Foam 

Coating Line 

Best Management 

Practices/Emission limit 
NA 

IN-0137 
Foamex 

Innovations, Inc. 
10/12/2012 

Polyurethane Foam 

Production Line 

Best Management 

Practices/Emission limit 
NA 

MI-0313 
Woodbridge 

Corporation 
11/18/2002 

Mold release 

application 

HVLP is used to yield 

good transfer efficiency. 

RTO costing $6500 per ton 

was not required. (Costs  

were not verified) / 

Emission limit  

NA 

MI-0163 Steelcase, Inc. 10/9/2002 
Mold Release 

Polyurethane Foam 
Water Base Mold Release 100% 

MI-0176 
International 

Foam and Trim 
3/25/1994 

IN-Mold coating of 

polyurethane parts.  

HVLP coating application 

equipment used.   

Dry filters/Emission limit 

NA 
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NHK Seating of America, Inc. (RBLC ID: IN-0208) uses a regenerative thermal oxidizer for VOC 

emissions control.  After review of the permit in the RBLC, this facility has one automobile seat foam 

production line, with a capacity of 56 seats per hour, that exhausts through ventilation hoods equipped with 

dry filters. This line has the capability to use water-based or solvent-based mold release.  If solvent-based 

mold release is used, the VOC emissions are controlled by a regenerative thermal oxidizer. The BACT 

Analysis (Appendix B of the permit) provided no details for the volume of exhaust air or VOC concentration 

in the exhaust air stream.  An economic impact analysis was not performed as part of BACT.  Since no 

direct comparison of the exhaust stream from the RBLC listing can be made to the Pulaski operation, the 

control options identified in this BACT demonstration will be used to determine the best available control 

for this application. 

 

Steelcase, Inc. (RBLC ID: MI-0163) uses water-based mold release agent. There are no details for the 

polyurethane process in the RBLC for Steelcase, Inc. Adient’s attempts to use low emitting alternatives 

such as co-solvent and water-based mold release agents have failed, resulting in high levels of damaged 

parts, requiring re-manufacturing and wasted raw materials. Specifically, the use of lower emitting mold 

release agents does not allow a clean release of the newly formed foam part and frequently causes the foam 

to stick to the mold, causing damage to the part upon extraction.  Therefore, water-based mold release 

agents cannot be used in Adient’s polyurethane foam process. 

Pursuant to TAPCR 1200-03-09-.01(4), the following requirements are established as BACT for VOC from 

source 01, polyurethane foam manufacturing:  

• Utilize good work practice standards to reduce VOC emissions  

Compliance with this requirement shall be assured by conducting the following daily work practice 

activities to ensure VOC emissions are minimized and reduced. These activities are outlined in Adient’s 

ISO 14001 Environmental Management System (EMS) Policies as well as internal Standard Work 

Guidelines: 

o All VOC containing mold release containers shall be kept in closed and sealed containers 

and piping systems at all times until end point usage. 

o Inventory storage of all mold release containers shall consist of a fully enclosed locked 

storage structure complete with self-contained spill containment. 

o Mold release material shall be transferred from the tank storage area to the end point 

discharge via a fully contained and closed loop piping conveyance system. 

o In the event of an inadvertent failure of the closed loop conveyance system, flow sensors 

shall continuously monitor abrupt or out of calibration flow rates to ensure mold release 

material spillage is kept at a minimum.  Spilled material is mitigated immediately by an 

internal quick reactionary team to ensure VOC containing mold release is contained 

quickly to not increase potential VOC emissions.  

o End point usage of VOC containing mold release material shall continuously be monitored 

by Line Operators and Line Technicians to ensure proper application at all times. 

o Utilizing the ISO14001 EMS Environmental Objectives Form, plant personnel shall 

participate in monthly mold release usage reduction activities with progress continuously 

tracked and compared with prior months records. 

 

• Limit of 491.40 tons of VOC per 12 consecutive months.   

Compliance with this limit shall be demonstrated by calculating VOC emissions during each calendar 

month and each period of 12-consecutive months. 
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VI. Ambient Air Quality Impact Analysis 

VI.1  Introduction 

 

On March 30, 2022, Adient submitted an application to expand its operations at 1890 Mines Road in Pulaski, 

TN by increasing VOC emissions from its currently permitted 308 TPY to 491.4 TPY.  The increase in 

emissions will be due to an increase in the facility’s usage of its mold release agent at its three urethane foam 

injection lines.  Figure 1 shows an aerial photo of the plant and its immediate surroundings which is about 

5 km NW of the center of Pulaski.  Figure 2 also shows the near-field within 1 km surrounding the facility. 

 

Figure 1 – Adient US, LLC – Pulaski Tennessee Facility  

in relationship to Pulaski, TN (Google Maps image) 
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Figure 2 – Adient US, LLC – Pulaski Tennessee Facility  

Near field with 1 km UTM Grid overlay (Google Earth image) 

 

 
 

 

VI.2 Project Overview 

 

Adient designs, engineers, and manufactures seats for the automotive industry. The manufacturing process 

includes the production of automotive cushions, backrests, head restraints and other automotive 

components formulated with polyurethane foam. As part of an overall program to reduce its environmental 

footprint, Adient has developed a lightweight seating foam and has pioneered the creation of low-emission 

foams using renewable resources and natural oil polyols. These advancements not only have a direct 

positive impact on the local community, but also serve to support the automotive industry in lowering the 

weight of cars, which has a direct effect on improved gas mileage. 

 

Adient - Pulaski operates under Tennessee Division of Air Pollution Control (TDAPC) Title V Permit 

Number 569269.  Federally enforceable emission limits make Adient a major source under Prevention of 

Significant Deterioration (PSD) regulations [40 CFR 52.21(b)(1)(i)(b)]. Adient proposes to increase annual 

emissions such that the facility emits more than the PSD Significant Emission Rate (SER) thresholds for 

the New Source Review (NSR) pollutant category of VOCs. Therefore, increasing the annual emission 

limitations for this facility will be subject to PSD review (including modeled impact assessment and review) 

under TAPCR rule 1200-03-09-.01(4)(a)(6). 

 

This section of the PSD Analysis describes the assessment of ambient impacts resulting from the increase 

in emissions from the proposed permitting action and existing equipment.  Section V above discusses the 

required best available control technology (BACT) analysis.  Sections in Volume VI below provide the air 

quality analysis and analysis of other impacts, respectively.  The permit application forms, emission 
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calculations, BACT survey results, and modeling output and plots are contained in the application 

appendices.  With this application, TDAPC proposes to approve Adient’s requests for issuance of a PSD 

Permit for the new operating scenario at their Pulaski facility. 

 

The facility, in Giles County, is located at 1890 Mines Rd in Pulaski, TN 38478, which is about 66 miles 

south-southwest of downtown Nashville, TN. The area is considered a rural Class II area. The closest Class 

I areas are: The Sipsey Wilderness Area in north central Alabama (60 mi or 97 km SSW) and Cohutta 

Wilderness Area in southeastern Tennessee and northern GA (135 mi or 218 km East),  

 

The application describes the process as follows in Section 1.2.2:  

“The three molding lines each operate using racetrack-type conveyors, whereby the molds are presented 

to the various production stations for the foam process to produce a part in its final form. An open mold 

is presented to the mold release - spray application station where an operator sprays the mold with the 

mold release agent. The mold advances to the pour station where a robot equipped with a urethane 

component mix head injects the mixed foam components into the open mold. The mold automatically 

closes and the foam reaction occurs in the mold cavity. As the mold advances through the production 

line, the foam expands, cures and is opened and presented to the extraction station. A worker team 

removes the molded part, cleans and prepares the mold for another cycle, and the process repeats. A 

process flow diagram is attached in Figure 2 of the appendix. 

 

Prior to injecting the foam components into the mold, the molds are sprayed with a wax mold release 

agent to allow removal of the cured foam. The mold release wax is suspended in an aliphatic (non-

halogenated) solvent, which contains VOC.  

 

The two-part foam components are moisture-cured producing a polyurethane automotive seat cushion. 

Halogenated compounds are not used as blowing agents. The foam components are mixed at the gun 

head, injected/poured into the clamshell molds, the molds are closed and the foam reaction occurs in the 

mold cavity.” 

 

Listed below are the potential emissions from the project compared to the PSD applicability levels for those 

pollutants emitted at the facility, which require an initial modeling analysis of the facility’s projected emissions.  

Emissions greater than the applicability level necessitate preliminary modeling analyses for those pollutants.   

 

Table 11:  Potential Emissions (Tons/Year) Subject to PSD Modeling 

Pollutant 

Existing 
Emissions 
 (tpy) [1] 

Project Emissions 
Increases (tpy)[2] 

PSD Significant 

Emission Rate 

(tpy) 

PSD 

Triggered? 

(Yes/No) 

Filterable Particulate Matter (PM) 113.93 0.0 

(9.9 total) 
25 No 

Total PM ≤ 10 microns (PM10) 113.93 
0.0 

(9.9 total) 
15 

No 

Total PM ≤ 2.5 microns (PM2.5) 113.93 
0.0 

(9.9 total ) 
10 

No 

Sulfur Dioxide (SO2) 0.0 0.0 40 No 

Nitrogen Oxides (NOx) 0.0 0.0 40 No 

Volatile Organic Compounds (VOC) 308.0 
183.4 

(491.4 total) 
40 Yes 

Carbon Monoxide (CO) 0.0 0.0 100 No 
Notes: 

1. From existing Title V Operating Permit 569269, Condition E1. 

2. Total VOC and PM is from Table 2 in Section 3.1.4 of the permit application. 
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3.  PM existing emissions previously based on the allowable regulatory limit of 0.02 gr/dscf 

 

As required by the PSD regulations, after it is determined that a facility has significant impacts, a typical 

air quality impact assessment may include some or all of the following steps: 

1. Determination of the Significant Impact Area (SIA) if any for each pollutant with a Class II SIL & 

2. monitoring de minimis analysis for the proposed emission increase. 

 

Also when proposed new impacts are significant: 

3. a comprehensive PSD increment consumption analysis for the surrounding Class II area, and any Class 

I areas close enough to have significant impacts, 

4. a comprehensive Ambient Air Quality Standards impact analysis, and 

5. an additional airshed impact assessment of the effects on Visibility, Soils, Vegetation, Associated 

Growth, and Nonattainment Areas, as well as Class I area Air Quality Related Values (AQRV’s) 

if applicable. 

 

The emission rate of PM10 is below the significant emission rate (SER) of 15 tpy for PSD applicability, and it 

is also below the SER threshold for PM (25 tpy) and PM2.5 (10 tpy). Also, since the facility process is not 

heated in a separate curing oven, PM2.5 is not an anticipated air pollutant.  Hence, all forms of PM maybe 

considered below the SERs for PM, which makes further PM analysis unnecessary for this permit application. 

 

Since Table 11 above indicates that this facility is only a major PSD source for VOC, many of the typical 

ambient PSD analysis steps involving refined modeling with the latest version (v21112) of the refined 

AERMOD dispersion model were unnecessary for this analysis.  For this case only an analysis using Modeled 

Emission Rates for Precursors (MERPs) was necessary to evaluate the facility’s impact on ozone creation 

from the sources existing VOC emissions. 

 

As a result, VOC emissions were assessed using MERPs and comparing the screening level impact to that 

of the significant impact level (SIL) associated with the National Ambient Air Quality Standards 

(NAAQS) for Ozone. Additionally, a breakout of individual source emissions and discharge parameters 

is unnecessary since MERPs analyses are based on total facility emissions in tons per year.  

 

Finally, representative ozone background data for the MERPs analysis was found, so the preconstruction 

monitoring requirement was waived based on the availability of representative data from the regional ozone 

monitor at Fairview Middle School (FMS) in Fairview, Tennessee. Specifically, the regional ozone monitor 

located at FMS in Fairview, Tennessee was found to be representative of the project site. TDAPC staff 

agrees with this assessment. The application also describes the monitor as follows:  

 

“The FMS monitor is located approximately 80 kilometers (km) north of Adient’s Pulaski 

facility. Fairview and Pulaski have similar populations of approximately 8,700 and 7,600, 

respectively. For ozone, a large component of background concentration can be attributed to 

vehicle use. With similar sized populations, vehicle use can be expected to occur at a similar rate. 

The two areas also have similar terrain and land use.”   

 

Design value data for the FMS monitor is available for the previous ten years (2011 – 2020). FMS monitor 

information and data for 2020 is provided below.  

 

 

 

 

 



 

17 

 

Table 12: Representative Ozone Monitor 

Monitor Location Monitor ID 2020 Design Value (ppb) 

Fairview Middle School, 

Crow Cut Road, Fairview, 

TN 37062 

471870106 60 

 

Since VOC is regulated from the facility versus emissions of other pollutants from individual processes and 

emission points, a summary of the facility-wide emissions for each pollutant and for each modeled scenario, 

each process and each emission point were unnecessary. Hence Table 11 emissions above will suffice 

instead of a detailed description of emission sources and locations which would be pertinent to many other 

PSD analyses for criterial pollutants.  

 

Similarly, consideration of stack parameters and emissions (based on unit expected maximum capacity) is 

only pertinent regarding the general release height and annual facility tonnage when comparing them with 

the general release heights and annual facility tonnages used in EPA’s MERPs analysis work.  Table 11 

above indicates that the facility’s total VOC emissions of 491 TPY is best comparable to the 500 TPY level 

in EPA’s MERPs analyses.  Also above, Table 3:  Source Description indicates that the facility’s general 

emissions release height is less than 100 feet which is most comparable to lower release height of 10 meters, 

used in EPA’s MERPs analyses. 

 

VI.3 CLASS II MODELING: SINGLE-SOURCE IMPACT ANALYSIS 

 

The following sections summarize the methodology used to evaluate the facility’s air quality impacts in 

Class II areas. The dispersion modeling described was performed in accordance with the EPA “Guideline 

on Air Quality Models” (GAQM, contained in 40 CFR Part 51, Appendix W) (EPA, 2017a), the New 

Source Review (NSR) Workshop Manual (EPA, 1990), all applicable EPA clarification memorandums and 

guidance documents, and direction and regulatory guidance provided by the Tennessee Department of 

Environment and Conservation (TDEC) and EPA Region IV. The modeling analysis focused on 

demonstrating that the ambient impact of proposed emissions from the Adient project will be in compliance 

with all applicable NAAQS and PSD Class II increments. 

 

VI.3.1 Dispersion Modeling Methodology 

 

Since VOC emissions are the target of this analysis, EPA’s work to define a screening methodology to 

evaluate precursor emission impacts on ozone formation using EPA’s work with photochemical grid 

modeling (PGM) methods was relied on for this analysis, instead of using the American Meteorological 

Society / Environmental Protection Agency Regulatory Model (AERMOD) gaussian dispersion model, 

which is typically used to determine predicted impacts in the Class II area surrounding the facility.   

 

In December 2016, the EPA developed a simple screening methodology to estimate single source impacts 

on secondary pollutants which they described as: Modeled Emission Rates for Precursors and debuted using 

the acronym “MERPs”. MERPs reflect levels of increased precursor emissions that are not expected to 

cause a significant contribution to O3  for PSD applications. A MERP can relate: 

VOC emissions to O3; and  

NOX emissions to O3. 

 

MERPs modeling methods are intended to conservatively estimate secondary pollutant impacts in what is 

also termed a Tier 1 screening analysis to demonstrate ambient compliance, before a more refined and 

resource intensive Tier 2 analysis using detailed photochemical grid modeling is necessary. 
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VI.3.2 Assessment of Secondary Pollutant Impacts 

 

The SIL for ozone (O3) which EPA recommended in their April 2018, guidance on SIL’s, was used to 

demonstrate that the proposed potential impacts from Adient do not cause or contribute to a violation of the 

NAAQS for ozone. The recommended SIL for O3 was used to assess potential impacts from secondary 

pollutants emitted from Adient. 

 

The EPA December 2016, guidance memorandum provided a framework on how to develop source-specific 

or site-specific MERPs. The guidance document did not endorse a specific MERP value, though it did 

provide illustrative MERPs from the EPA’s modeling of two hypothetical sources in various locations 

across the United States.   

 

EPA’s initial 2016 MERPs guidance memorandum was finalized by EPA in April of 2019.  Tennessee has 

also provided more customized MERPs guidance for sources in Tennessee since the 2019 memorandum.  

According to EPA and Tennessee guidance, sources are required to estimate both the impacts of primarily 

emitted and secondarily formed pollutants as part of the PSD program.  This is normally done using a Tier 

1 MERPs analysis first, and if a Tier 1 analysis fails to demonstrate ambient compliance, a Tier 2 analysis 

using PGM techniques may be used if necessary. 

 

Tennessee’s guidance regarding MERPs was used to assess potential impact of secondarily formed O3 

which could be expected from the chemical interaction of Adient’s potential emissions of VOCs with 

nitrogen oxides emitted from off-site combustion sources in the vicinity. 

 

The precursors to ground-level ozone formation are VOC and NOx. However, since this project only 

exceeded the SER for VOC and not NOx, Adient only needed to consider VOC contributions to ozone as a 

part of this assessment.   

 

VI.3.2.1 Ozone Assessment  

 

TDEC documentation titled “Tennessee Guidance on the Use of EPA’s MERPs to Account for Secondary 

Ozone and Fine Particulate Formation in Tennessee Under the New Source Review (NSR) Prevention of 

Significant Deterioration Program (PSD)” was customized for sources in Tennessee by the Division of Air 

Pollution Control using the PGM results EPA used in their MERPs guidance. The secondary ozone analysis 

in this report specifically relied upon the Tennessee Guidance document to conservatively predict impacts 

resulting from VOC emissions at the Adient- Pulaski facility.  Below is a quote from the pertinent part of 

Tennessee’s latest MERPs guidance on page 4. 

 

“The significant Impact Level (SIL) for ozone is 1 ppb . . . .  The units for the Maximum Model 

Impact are parts per billion (ppb) for ozone . . . .  The most conservative (lowest) MERP values 

from the six (6) nearby hypothetical sources (in or near Tennessee) by precursor and pollutant are 

contained in table. . . . These default MERP values can be used for Tier 1 demonstrations in 

Tennessee without further justification.” 

 

The abbreviated Table 13 from the Tennessee guidance contains the following default MERP values for 

8-hour ozone impacts resulting from NOx and VOC emissions. 

 

Table 13: “Default MERP values (TPY) for Tennessee PSD applications” 

Precursor 8-hour Ozone 

NOx  156 
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VOC 1,542 

Note: The default values are the lowest (conservative) MERP values for hypothetical 

sources in and near Tennessee.” 

 

In the Tennessee MERPs Guidance on pages 12 and 13 it states: 

 

SILs Analysis  

MERPs can be used to determine if a facility’s proposed emission increases will result in secondary 

impacts that are above the SILs. Once either one of the precursor pollutants triggers this analysis 

because their emissions are above the PSD Significant Emission Rates (SERs), then emissions of 

the other precursor pollutant must be included in the analysis to determine the synergistic impact 

that both pollutants have together, even though the other pollutant’s emissions may fall below the 

SER. The analysis is unnecessary only when emissions of both precursor pollutants are below the 

respective SERs.  

 

For ozone, the following equation should be used:  

 
𝐸𝑀𝐼𝑆_𝑁𝑂𝑥

𝑀𝐸𝑅𝑃_𝑁𝑂𝑥
+ 

𝐸𝑀𝐼𝑆_𝑉𝑂𝐶

𝑀𝐸𝑅𝑃_𝑉𝑂𝐶
< 1 

 

EMIS_NOx and EMIS_VOC are the proposed emission increases for NOx and VOC (tpy). 

MERP_NOx and MEPR_VOC are the MERPs for NOx and VOC (tpy). If the sum of the ratios is 

less than 1, then the secondary ozone impacts are below the ozone SIL and the applicant does not 

need to perform a cumulative analysis for ozone. If the sum of the ratios is equal to or greater than 

1, the applicant must perform a cumulative analysis for ozone. 

 

 

VI.3.2.2 Single-Source Impact Modeling Results 

 

Summary results for each significantly emitted pollutant and avg time. 

 

O3  –  The NAAQS for Ozone (O3) is 70 ppb, which equates to 140 µg/m3, for an 8-hour average.  The 

SIL for Ozone is 1 ppb.  Since O3 is a secondary pollutant formed in the atmosphere by precursor VOC 

and NOx pollutants, the source was evaluated using single source MERPs methodology below in this 

section to demonstrate that the source will not cause or contribute to a violation of the NAAQS for O3. 

 

Resultant details for secondary Ozone resulting from VOC emissions. 

 

The secondary O3 impact assessment is compared to the established SIL for Ozone of 1 part per billion 

(ppb).  As outlined in Table 7 of the TDEC November 2019 guidance (seen above), the default MERP 

values (tpy) for Tennessee PSD applications are 156 tpy of NOx and 1542 tpy of VOC.  Per equations 

provided above from page 13 of the TDEC guidance 

(https://www.tn.gov/content/dam/tn/environment/air/documents/apc-modeling-

page/apc_TN%20Guidance%20on%20the%20Use%20of%20EPAs%20MERPs%20to%20Account%20f

or%20Secondary%20Formation%20in%20Tennessee_11222019.pdf), the SIL analysis demonstration for 

the proposed project at Adient is as follows: 

 

For the Class II significant impact modeling analysis, the maximum predicted impact was compared to the 

only pertinent PSD Class II SIL, which was the SIL for ozone. The modeled impacts for the Tier 1 

secondary pollutant analysis scenario are summarized below. 

https://www.tn.gov/content/dam/tn/environment/air/documents/apc-modeling-page/apc_TN%20Guidance%20on%20the%20Use%20of%20EPAs%20MERPs%20to%20Account%20for%20Secondary%20Formation%20in%20Tennessee_11222019.pdf
https://www.tn.gov/content/dam/tn/environment/air/documents/apc-modeling-page/apc_TN%20Guidance%20on%20the%20Use%20of%20EPAs%20MERPs%20to%20Account%20for%20Secondary%20Formation%20in%20Tennessee_11222019.pdf
https://www.tn.gov/content/dam/tn/environment/air/documents/apc-modeling-page/apc_TN%20Guidance%20on%20the%20Use%20of%20EPAs%20MERPs%20to%20Account%20for%20Secondary%20Formation%20in%20Tennessee_11222019.pdf
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Since the source does not emit primary ozone and only emits one precursor to secondary ozone formation, 

the analysis centers around the single precursor VOC. In the Tennessee MERPs equation above, the value 

for EMIS_VOC is 491.4 TPY, while the value for EMIS_NOx is zero.  The MERP value for VOC related 

to 8-hour ozone is 1,542 TPY from the MERPs table, so the computed ratio for NOx is zero while the 

computed ratio for VOC is less than one as seen below.   

 
𝐸𝑀𝐼𝑆_𝑁𝑂𝑥

𝑀𝐸𝑅𝑃_𝑁𝑂𝑥
+  

𝐸𝑀𝐼𝑆_𝑉𝑂𝐶

𝑀𝐸𝑅𝑃_𝑉𝑂𝐶
=  

0 𝑇𝑃𝑌 𝑜𝑓 𝑁𝑂𝑥

156 𝑁𝑂𝑥 𝑀𝐸𝑅𝑃
+  

491.4 𝑇𝑃𝑌 𝑜𝑓 𝑉𝑂𝐶

1542 𝑉𝑂𝐶 𝑀𝐸𝑅𝑃
= 0.32 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 < 1 

 

Hence, an evaluation of the equation indicates that the sum of the computed ratios of emissions to MERPs 

is also less than 1.  Therefore, the 491.4 TPY of VOC emitted by the Adient facility would be expected to 

have an impact less than the SIL of 1 ppb for ozone.  As a result, any further cumulative analysis for VOC 

is unnecessary to approve the company’s ambient assessment for VOC. 

 

Additionally, since the predicted ozone value is less than the threshold value of 1, a cumulative analysis for 

ozone was unnecessary, and it is not necessary to include the background ozone concentration in a more 

refined cumulative evaluation for ozone described on page 13 of the Tennessee MERPs guidance. 

 

VI.4 CLASS I AREA AMBIENT AIR QUALITY IMPACT ASSESSMENT  

 

Class I areas are federally protected areas for which more stringent air quality standards apply to protect 

unique natural, cultural, recreational, and/or historic values. Air quality dispersion modeling analyses to 

support the PSD application for the Adient-Pulaski Class I analysis include the following assessments: 

 

1. Determination of the facility potential pollutant emission quantities relative to PSD significant 

emission rates (SER) as defined in PSD rules (40 CFR 52.21).  

 

2. Determination of the source location and distance within 300 km of any Class I area. Facility 

impacts at Class I areas located beyond 300 km from the PSD source are considered insignificant. 

 

3. Determination of compliance with the Federal Land Managers (FLMs) Air Quality Related Values 

(AQRVs) in addressing regional haze visibility and acidic deposition. 

 

4. Determination of whether facility impacts at Class I areas located within 300 km from the PSD 

source are considered significant.  If so, a determination of compliance with the EPA’s NAAQS 

and PSD increments for those triggered criteria pollutants that have Class I area increments. 

 

The Adient facility submitted separate analyses to assess impacts on AQRVs and on the Class I 

SILs for the NAAQS and PSD increments. 

 

 

VI.4.1  Initial Screening Criteria for AQRVS 

 

The Federal Land Managers (FLM) have the authority & responsibility to protect air quality related values 

(AQRVs) in Class I areas, and to consider in consultation with the permitting authority whether a proposed 

major emitting facility will have an adverse impact on such values. Class I AQRVs for which PSD 

modeling is typically conducted include visibility impairment, ozone (O3) effects on vegetation, and 

effects of sulfur and nitrogen deposition on soils and surface waters. 
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The FLMs developed an Initial Screening Criteria, Q/D, to determine if sources greater than 50 km away 

from a Class I area need to perform any further Class I AQRV impact analyses. The Q/D ratio is calculated 

by summing the annual VOC, SO2, NOx, PM, and H2SO4 emissions (in tons per year, based on 24-hour 

maximum allowable emissions and adjusted as if it were operated for 8,760 hours per year then dividing 

by the distance (in kilometers) to the nearest Class I area. If the Q/D value is less than or equal to 10, the 

source is considered to have negligible impacts on AQRVs in the Class I area and no further analyses are 

needed. 

 

The Initial Screening Criteria for Adient emissions were calculated for the five Class I areas within 300 

km of the Adient facility below (with the approximate distance to the facility listed): 

► Sipsey National Wilderness Area (~ 97 km) 

► Cohotta Wilderness Area (~218 km) 

► Mammoth Cave National Park (~ 226 km) 

► Joyce Kilmer-Slickrock Wilderness Area (~278 km) 

► Great Smoky Mountain National Park (~281 km) 

 

All other Class I areas are located at distances greater than 300 km from the facility.  

 

A Class I area analysis includes a Class I PSD increment assessment for pollutants subject to PSD review 

(increasing above the SER) and an AQRV analysis for visibility, ozone, and deposition that could impact 

a Class I area’s resources. 

 

Class I AQRV Analysis 

The Class I AQRV analysis was prepared in accordance with the FLM’s Air Quality Related Values Work 

Group (FLAG) Phase I Report – Revised (2010). The FLMs developed a screening-level criteria involving 

facility emissions and distance to the Class I area (Q/D ratio) for sources greater than 50 km from a Class 

I area to determine whether adverse impacts could occur to AQRV from a pollutant. The equation used is 

provided below: 

 

Q/D ratio = 
Facility Emissions (Q)

Distance to Class I Area (D)
 

 

If the Q/D ratio is below 10, it is presumed that no adverse impact will occur, and no further AQRV 

analysis is required. An AQRV analysis for the Class I Areas of concern can be found below. 

 

Table 14: Q/D ratios for Class I Areas within 300 km of Adient-Pulaski 

(From Table 7: Class I AQRV Analysis in permit application) 

 

Class I Area Pollutant Q  

(tpy) 

D (km) Q/D Q/D sum 

Sipsey 

Wilderness 

Area 

PM 9.90 

97 

0.10 

5.17 
VOC 491.4 5.07 

PM 9.90 218 0.05 2.30 
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Cohotta 

Wilderness 

Area 

VOC 491.4 2.25 

Mammoth Cave 

National Park 

PM 9.90 
226 

0.04 
2.21 

VOC 491.4 2.17 

Joyce Kilmer-

Slickrock 

Wilderness 

Area 

PM 9.90 

278 

0.04 

1.81 
VOC 491.4 1.77 

Great Smoky 

Mountain 

National Park 

PM 9.90 

281 

0.04 

1.79 
VOC 491.4 1.75 

 

The Q/D ratios for PM and VOC and their sums for each of the Class I Areas are well below the threshold 

of 10; therefore, it is presumed there are no adverse impacts from Adient, and no further analysis is 

required.  

 

Class I Increment Analysis 

Adient does not have a significant increase of PM/PM10/PM2.5, above the corresponding SERs, so an 

analysis of significant PM impacts vs. PM increments or PM NAAQS was not necessary.  Additionally, 

since there is no Class I PSD increment established for VOC, any other increment analysis for this project 

would not be applicable.  

 

Class I NAAQS Analysis 

Finally, since the computed MERP ratio in the Class II area for NOx is zero and the corresponding ratio 

for VOC is much less than one, then the combined MERP ratio at the much increased distances to the 

Class I areas is assumed to be even less, making anticipated Class I ozone impacts insignificant as well. 

 

 

VII. ADDITIONAL IMPACTS ANALYSIS 

PSD applies to new major sources or major modifications at existing sources for pollutants where the area 

the source is located is in attainment or unclassifiable with the NAAQS. Adient is a major source of VOCs, 

a precursor to ozone. Adient is located in the City of Pulaski, County of Giles in the State of Tennessee, 

which is designated attainment for ozone. 

 

A PSD major source subject to PSD review is required to conduct an air quality analysis and an additional 

impacts analysis, among other requirements. Pursuant to 40 CFR §52.21(o), the additional impacts 

analysis consists of three parts: Growth Analysis, Soils and Vegetation Impacts Analysis and Visibility 

Impairment Analysis. Each of these analyses is addressed below. 

 

VII.1 GROWTH ANALYSIS 

 

The Adient plant is located in an industrial park setting on the north side of Pulaski, Tennessee. Pulaski is 

located in the south central portion of the state nearly equidistant between Memphis and Chattanooga. The 
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general vicinity outside of the industrial development is mainly agricultural pastureland and woodland 

with some residential development east of the plant (Figure 1). The workforce consists of 305 employees 

living within commuting distance of the plant. The size of the workforce has resulted in little impact on 

population growth in Giles County, which has a population of 29,503 as of 2018. A review of historical 

aerial photos dating back to 1998, indicate that there has been little industrial or commercial development 

in the immediate vicinity of the Adient plant, and no substantive residential growth in the general area.  

 

VII.2 SOIL AND VEGETATION ANALYSIS 

 

Particulate Matter and Volatile Organic Compounds 

The criteria for evaluating impacts on soils and vegetation is taken from EPA’s, A Screening Procedure 

for the Impacts of Air Pollution Sources on Plants, Soils, and Animals, EPA, 1980. According to US EPA, 

“…sources more than 10 km from any Class I areas, exemptions provide that no analysis of impairment 

need be done if emission increases are below specified limits.” Specified limits are de minimis values 

found at 40 CFR 52.21(b)(23)(i).   

 

The Adient operations are located more than 10 km from any Class I areas in the region. The criteria air 

pollutants emitted by the Adient Pulaski operations include PM and PM10. Emissions of PM and PM10 are 

below the significance levels (de minimis values) found at 40 CFR 52.21(b)(23)(i).  

 

The Adient operations generating particulate matter emissions are not the direct result of combustion or 

combustion byproducts and therefore, Adient assumes there are no emissions of PM2.5, but in any event, 

all PM emitted by the source is less than the respective thresholds, including the threshold for PM2.5. 

 

Adient emits VOC at an annual rate above the de minimis value of 40 tpy, but screening concentrations 

are not available for VOC. VOC is a precursor to ozone and while ozone is identified as a “Regulated 

Pollutant”, EPA indicates that a screening concentration [for O3 is] available, and now a simple procedure 

for estimating the ozone impact of a single source is currently available through the use of MERPs.  

 

Additionally, the secondary NAAQS were established at concentration levels below which no harmful 

effects to either soil or vegetation is expected (per US EPA, Office of Air Quality Planning and Standards, 

New Source Review Workshop Manual (Draft), U.S. EPA, Research Triangle Park, NC, October, 1990).6 

As discussed above, EPA has developed a two-tiered evaluation for secondary ozone formation from 

VOC. As demonstrated by this application, the VOC emissions from Adient’s facility are below the default 

TDEC MERPs value, indicating that no adverse impact to compliance with the ozone NAAQS is expected. 

As such, VOC emissions from the facility will not negatively affect soil and vegetation in the surrounding 

area. 

 

Other than VOC, Adient does not emit any criteria air pollutants above their respective significance 

thresholds. 

 

VII.3 VISIBILITY IMPAIRMENT ANALYSIS 

 

US EPA prescribes the use of its Workbook for Plume Visual Screening and Analysis (Revised), October 

1992 (EPA-454/R92-023), methodologies for purposes of conducting a visibility impairment analysis. A 
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visibility impairment analysis is generally required to determine the impact on sensitive areas such as state 

parks, wilderness areas, airports, scenic sites and overlooks. Three levels of screening procedures are 

outlined by US EPA. If the criteria for the first screening level, the most conservative level, are met, no 

further analysis is needed. 

 

The VISCREEN model is recommended for the Level 1 screen. The VISCREEN model primarily 

considers NO2 and particulate emission increases associated with a project. VISCREEN does not consider 

or calculate visibility impacts from ozone. 

 

Level 1 Screen Analysis 

Level 1 analysis incorporates conservative parameters to determine plume impacts. Default values for 

particle size and density, and a default of worst-case meteorological condition of F stability and 1.0 meters 

per second (m/s) wind speed are used for the analysis, while all emissions are assumed to exit the plant 

from one point. The worst-case meteorological condition is expected to persist for 12 hours with a wind 

direction that would transport the plume directly to the sensitive area being analyzed. 

 

A maximum particulate matter emission rate of 2.64 lb/hour, based on a maximum emission rate of 9.9 

tpy assuming an operating schedule of 7,488 hours/year (6 days per week, 24 hours per day, 52 

weeks/year), was input to the model. It was assumed that there were no emissions of NOx, soot, primary 

nitrogen dioxide and primary sulfate. A background visual range of 25 kilometers was used. All other 

inputs relied on the default parameters. 

 

While the Pulaski facility is greater than 10 km from any Class I area, a distance of 10 km was assumed 

in order to run the most conservative analysis of visibility impairment. 

 

Level 1 modeling results indicate that the Adient operations do not adversely impact visibility within or 

beyond a 10 km radius. 
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VIII CONCLUSIONS AND CONDITIONS OF APPROVAL FOR AMBIENT AIR QUALITY 

IMPACT ANALYSIS 

 

Projected emissions of VOC from the proposed modification exceed the PSD significance levels at 

maximum operating rate and maximum hours of operation.  This major modification is subject to review 

under the regulations for the Prevention of Significant Deterioration contained in 1200-03-09-.01(4). The 

proposed control technology satisfies the requirement to install BACT, as required by the PSD regulations. 

The BACT requirements are incorporated into the permit to be issued for the proposed modification.  The 

proposed changes will not result in ambient impacts that would exceed any National Ambient Air Quality 

Standards or PSD Increments and will not cause or contribute to adverse impacts on Air Quality Related 

Values in nearby Class I areas. 

 

After review of the information submitted with the PSD application, it is concluded that the proposed 

modification qualifies for approval, subject to the terms and conditions of the proposed PSD construction 

permit (Appendix A). 
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Appendix A –PSD Construction Permit 980244 

 



 

 

Appendix B – Emission Summary for Proposed PSD Permit 980244 

 

  



 

 

Emission Summary 
 
Source 01 

Permit Number:   980244 

 

Source Status:  New   Modification   Expansion   Relocation    Permit Status:  New    Renewal  

 

  PSD    NSPS    NESHAPs  Previous Permit Number: Construction  Operating 569269 

 

 Pounds/Hour  Tons/Year 

Date of 

Data 

Applicable Standard 

TAPCR 1200-03- Pollutant Actual 
Uncontrolled 

Potential 

Allowable/ 

Permitted 

Potential 

Actual 
Uncontrolled 

Potential 

Allowable/ 

Permitted 

Potential 

VOC [1]     502.85 491.4 3/30/2022 
09-.01(4) 

07-.07(2) 

PM[2] 2.16 2.16 3.00 6.22 9.46 9.90 3/30/2022 07-.01(5) 

 

1. VOC emissions are uncontrolled and are based on the data in Page 36 of the application (3/30/22). The 

facility has agreed to limit (through recordkeeping and good work practice standards) VOC emissions to 491.4 

tons per any period of 12-consecutive months. The emission limit is based on an agreement letter dated July 18, 

2022, from the permittee.  

 

2. PM emissions are uncontrolled and are based on the data in Page 37 of the application (3/30/22).  The 

regulatory allowable limit (TAPCR 1200-03-07-.03(1)) for PM is 46.29 lb/hr. The facility has agreed to limit 

(through recordkeeping) PM emissions to 3.00 lb/hr and 9.90 tons per year based on an agreement letter dated July 

18, 2022, from the permittee. 

 

The actual TPY is based on the facility’s operating hours of 5,760 hr/yr from APC 10 form in the application 

(3/30/22). 

  



 

 

Appendix C – Application for Proposed PSD Permit 980244 
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Aemilia Hamel

From: Air.Pollution Control
Sent: Wednesday, 30 March, 2022 20:43
To: APC Permitting
Subject: FW: Email 1 of 2 - Construction Permit Application_Source ID 28-0076 Adient US, LLC
Attachments: Adient_Air Quality Construction Permit Application_March 2022_final_PART 1 OF 2.pdf

 
 

From: O'Brien, Ann <AOBrien@scsengineers.com>  
Sent: Wednesday, March 30, 2022 5:02 PM 
To: Air.Pollution Control <Air.Pollution.Control@tn.gov> 
Cc: Kris Patrick Foster <kris.patrick.foster@adient.com> 
Subject: [EXTERNAL] Email 1 of 2 ‐ Construction Permit Application_Source ID 28‐0076 Adient US, LLC 
 
 
*** This is an EXTERNAL email. Please exercise caution. DO NOT open attachments or click links from unknown senders 
or unexpected email - STS-Security. ***  

To Whom It May Concern, on behalf of Adient US, LLC, Source ID No. 28‐0076, attached please find a construction permit 
application, which includes all sections except for the Safety Data Sheets. Given the size of the application, which exceeds 25 
MB, we are sending it in two separate emails. Please let me know if you have any questions. Or, you can contact Kris P. Foster, 
EHS Analyst with Adient US, LLC. He can be reached at kris.patrick.foster@adient.com. 
 
Attached to this email are all application documents EXCEPT the Safety Data Sheets. They will be sent as an attachment to a 
second email (Email 2 of 2 – Construction Permit Application_Source ID 28‐0076 Adient US, LLC). 
 
An original application is being sent to the Department by way of certified mail. Best regards, Ann O’Brien 
 
Ann P. O’Brien 
Project Manager 
SCS Engineers 
6215 North Lundy Avenue 
Chicago, IL  60646  USA 
773‐775‐6362 (W) 
773‐540‐5199 (C) 
aobrien@scsengineers.com 
 

Driven by Client Success  
www.scsengineers.com 
 







 
 

 

 

 
 

Air Quality Construction Permit 
Application 

 
Prevention of Significant Deterioration 

 

 

Adient US, LLC 
1890 Mines Road 

Pulaski, Tennessee 38478 
 

March 30, 2022 
 

 
 

 

 

 
 
 
 
 



 
 

 

i | P a g e  
 

Table of Contents 

Section Page 

  Introduction...................................................................................................................................... 1 
  Site Location and Contacts ...................................................................................................... 1 
  Process Overview ..................................................................................................................... 1 

  Process Description, Pulaski Operations ................................................................... 2 
  Air Permit History ............................................................................................................................. 2 
  Construction Permit Application ...................................................................................................... 3 

  Facility-Wide Emission Rates ................................................................................................... 3 
  Volatile Organic Compounds (VOCs) .......................................................................... 3 
  Particulate Matter Emissions...................................................................................... 4 
  Hazardous Air Pollutant (HAP) Emissions .................................................................. 5 
  Criteria Air Pollutant and HAP Emissions – Summary ............................................... 5 

  Regulatory Applicability ................................................................................................................... 6 
  New Source Performance Standards ...................................................................................... 6 
  National Emission Standards for Hazardous Air Pollutants .................................................. 6 
  Other Federal Regulations ....................................................................................................... 7 
  Federal and State Recordkeeping, Reporting and Monitoring Requirements and 

Emission Standards ................................................................................................................. 7 
  Best Available Control Technology (BACT) Analysis ........................................................................ 8 

  Identification of All Control Technologies ................................................................................ 8 
  Elimination of Technically Infeasible Options ......................................................................... 9 
  Ranking of Remaining Control Technologies .......................................................................... 9 
  Evaluate Most Effective Controls and Document Results .................................................. 11 

  Recuperative Thermal Oxidation ............................................................................. 11 
  Regenerative Thermal Oxidization ........................................................................... 12 
  Catalytic Incineration ................................................................................................ 12 

  Cost/Benefit Evaluation ........................................................................................................ 12 
  Other Considerations ............................................................................................................ 13 
  Findings and Conclusions ..................................................................................................... 14 

  Air Quality Analysis ........................................................................................................................ 14 
  Ozone Analysis ....................................................................................................................... 14 

  Preconstruction Monitoring ..................................................................................... 14 
  Secondary Impact Analysis ...................................................................................... 15 

  Class I Area Analysis .............................................................................................................. 16 
  Class I Increment Analysis ....................................................................................... 16 
  Class I AQRV Analysis ............................................................................................... 16 

  Additional Impacts Analysis .......................................................................................................... 17 
  Growth Analysis ..................................................................................................................... 17 
  Soil and Vegetation Analysis ................................................................................................. 17 

  Particulate Matter and Volatile Organic Compounds ............................................. 17 
  Visibility Impairment Analysis ............................................................................................... 18 

  Level 1 Screen Analysis ........................................................................................... 18 
  TDEC Construction Permit Application Forms .............................................................................. 19 



 
 

 

ii | P a g e  
 

Tables 
Table 1. Contemporaneous VOC Emission Decreases and Increases 
Table 2. Facility-wide Emissions Summary 
Table 3. Fuel Flow Rates 
Table 4. BACT Cost/Benefit Evaluation 
Table 5. Representative Ozone Monitor 
Table 6. MERPs Analysis 
Table 7. Class I AQRV Analysis 
 
 
 

Figures 
Figure 1. Site Location Map 
Figure 2. Process Flow Diagram 
Figure 3. Stack Exhaust Flow Rates 
Figure 4. Aerial View 
Figure 5. Map – Visibility Impairment Analysis 
 
 

Appendices 

Appendix A Safety Data Sheets 
Appendix B Emission Calculations 
Appendix C BACT Analysis – Backup Calculations 
Appendix D RACT/BACT/LAER Clearinghouse Search Results 
Appendix E TDEC Construction Permit Application Forms 
 

  



 

1 | P a g e  
 

 INTRODUCTION 
This air quality construction permit application has been prepared in accordance with the requirements of 
the Tennessee Department of Environment & Conservation (TDEC), Air Pollution Control Regulations, 
Tennessee Code: Title 68: Chapter 201. Adient US, LLC (Adient) is a major source of air pollution, specifically 
as to volatile organic compounds (VOC) and is seeking authority to expand its operations located in Pulaski, 
Tennessee (Figure 1). 

 SITE LOCATION AND CONTACTS 
Company name: Adient US, LLC 
Street address: 1890 Mines Road 

City, State, Zip Code: Pulaski, Tennessee 38478 
Telephone number: (931) 363 - 5666 

Website: https://www.adient.com 
  

Responsible official: Mr. Ryan Speck 
Job title: Plant Manager 

Electronic mailing address: Ryan.speck@adient.com 
  

Environmental contact: Mr. Kris Patrick Foster 
Job title: EHS Analyst 

Electronic mailing address: kris.patrick.foster@adient.com 
  

Corporate environmental contact: Mr. Rick H. Palmer 
Job title: Regional EHS Manager 

Electronic mailing address: ricki.h.palmer@adient.com 
 

 PROCESS OVERVIEW 
Adient designs, engineers and manufactures seats for the automotive industry. The manufacturing process 
includes the production of automotive cushions, backrests, head restraints and other automotive 
components formulated with polyurethane foam. As part of an overall program to reduce its environmental 
footprint, Adient has developed a lightweight seating foam and has pioneered the creation of low-emission 
foams using renewable resources and natural oil polyols. These advancements not only have a direct 
positive impact on the local community, but also serve to support the automotive industry in lowering the 
weight of cars, which has a direct effect on improved gas mileage. 

Standard Industrial Classification: 2821: Plastics Materials, Synthetic Resins and 
Nonvulcanizable Elastomers 

North American Industrial Classification System: 
326150: Urethane and Other Foam Product 
(except Polystyrene) Manufacturing 

Establishments primarily engaged in manufacturing synthetic resins, plastics materials, and 
nonvulcanizable elastomers. Important products of this industry include: cellulose plastics materials; 
phenolic and other tar acid resins; urea and melamine resins; vinyl resins; styrene resins; alkyd resins; 
acrylic resins; polyethylene resins; polypropylene resins; rosin modified resins; coumarone-indene and 
petroleum polymer resins; miscellaneous resins, including polyamide resins, silicones, polyisobutylenes, 
polyesters, polycarbonate resins, acetal resins, and fluorohydrocarbon resins; and casein plastics. 
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 Process Description, Pulaski Operations 
Adient operates three moisture curing, urethane foam injection lines at its Pulaski, Tennessee facility. The 
foam lines produce automotive seat cushions and other foam products in clamshell molds. 

The three molding lines each operate using racetrack-type conveyors, whereby the molds are presented to 
the various production stations for the foam process to produce a part in its final form. An open mold is 
presented to the mold release - spray application station where an operator sprays the mold with the mold 
release agent. The mold advances to the pour station where a robot equipped with a urethane component 
mix head injects the mixed foam components into the open mold. The mold is automatically closed and the 
foam reaction occurs in the mold cavity. As the mold advances through the production line, the foam 
expands, cures and is opened and presented to the extraction station. A worker team removes the molded 
part, cleans and prepares the mold for another cycle, and the process repeats. A process flow diagram is 
attached (Figure 2). 

Prior to injecting the foam components into the mold, the molds are sprayed with a wax mold release agent 
to allow removal of the cured foam. The mold release wax is suspended in an aliphatic (non-halogenated) 
solvent, which contains VOC. 
 
The two-part foam components are moisture-cured producing a polyurethane automotive seat cushion. 
Halogenated compounds are not used as blowing agents. The foam components are mixed at the gun head, 
injected/poured into the clamshell molds, the molds are closed and the foam reaction occurs in the mold 
cavity. 
 
Copies of the Safety Data Sheets (SDSs) for the wax mold release agent and other raw materials containing 
regulated air pollutants (Appendix A) are attached. 

 AIR PERMIT HISTORY 
April 29, 2004: TDEC issued Title V operating permit number 556316 (“Permit 556316”), to Johnson 
Controls, Inc. (28-0076) for a polyurethane foam manufacturing operation. Condition E4-2 of Permit 556316 
limited the VOC emissions to 248.0 tons during any 12-consecutive months.  
 
May 8, 2006: TDEC issued Minor Modification #2 to Permit 556316, to Johnson Controls, Inc. to increase 
the allowable VOC emissions from 248.0 to 258.0 tons during any 12-consecutive months. According to 
TDEC, documentation attached to Minor Modification #2 indicated that the increase was based on a letter 
dated January 23, 2006 from Kathy Arnold. The Division has no copy of the January 23, 2006 letter. 
 
February 18, 2010: TDEC received an application from Johnson Controls, Inc. dated February 16, 2010, for 
a minor modification to Permit 556316, to increase the allowable VOC emissions from 258.0 to 276.7 tons 
per 12-consecutive months.  
 
March 4, 2010: According to TDEC, it received a letter from Johnson Controls, Inc. that indicated the 
baseline emissions used in the February 16, 2010 application was incorrect. The letter stated, “Johnson 
Controls is requesting an increase in the VOC allowable for the Foam Production.” 
 
June 4, 2010: TDEC issued renewal Title V operating permit number 562120 to Johnson Controls, Inc. which 
contained condition E4-2 that increased the VOC emission limit to 285.9 tons during any 12-consecutive 
months.  
 
January 15, 2016: TDEC issued renewal Title V operating permit number 569269 (“Permit 569269”), to 
Johnson Controls, Inc. for the polyurethane foam manufacturing operation.  
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May 26, 2016: TDEC issued Administrative Amendment #1 to Permit 569269, for the ownership change of 
the polyurethane foam manufacturing operation from Johnson Controls, Inc. to Adient US, LLC, which 
occurred on May 1, 2016.  
 
November 21, 2016: TDEC issued Minor Modification #1 to Permit 569269, to Adient US, LLC, to increase 
the VOC emissions from 285.9 tons during all intervals of 12-consecutive months to 308 tpy during all 
intervals of 12-consecutive months. 
 
June 15, 2020: TDEC received a revised Title V permit renewal application dated June 11, 2020 from 
Adient US, LLC. The application stated, “During this renewal application process, Adient Pulaski is 
targeting an increase in Allowable AAP Emissions VOC’s from the current 308 tpy per AAP to 346 AAP.” 
 
In June 2021, Adient approached TDEC regarding increasing VOC emissions from the mold release 
operations to 491.4 tpy1. Discussions regarding this increase continued during the remainder of 2021 
and into the spring of 2022. In October 2021, TDEC alleged that Adient had not met certain permit 
requirements. Adient denied these allegations and discussions between the parties ensued. As a result 
of these discussions, the parties entered into a Consent Order on February 24, 2022. Pursuant to the 
discussions, Adient is submitting this PSD permit application.  

 CONSTRUCTION PERMIT APPLICATION 
As a result of increased business related to a new automotive program, Adient is seeking a construction air 
permit for the existing Pulaski foam operations. Adient is a major source of VOC and accordingly, this permit 
application is being submitted under the Prevention of Significant Deterioration (PSD) permitting program. 
Pursuant to 1200-03-09-.01(4), Prevention of Significant Air Quality Deterioration (PSD), the following 
elements are addressed: 

1. Emission calculations for applicable regulated air pollutants, namely criteria air pollutants and 
hazardous air pollutants (HAPs); 

2. Applicable federal and state air pollution control regulations and rules and standards; 
3. Top-down Best Available Control Technology (BACT) analysis; 
4. Air quality assessment; 
5. Additional impact analysis including potential growth impacts, soil and water impacts and visibility 

impacts; 
6. Additional information and data provided on TDEC permit application forms. 

Adient understands that this construction permit application is subject to public participation pursuant to 
1200-03-09-.01(4). Adient further understands that the Department accomplishes the requirement 
associated with public participation by electronic notice on the Department’s website on a monthly basis 
including applicants seeking authority to construct, modify and/or operate air pollution emission sources. 

 FACILITY-WIDE EMISSION RATES 

 Volatile Organic Compounds (VOCs) 
As described above, projected VOC emissions are the result of in-mold release agents used to produce 
polyurethane foam seating systems for the automotive industry. The mold release agents may be sprayed or 

                                                      
1 Projected maximum emissions facility-wide are 502 tpy, but Adient will voluntarily accept a limit on facility-wide 
emissions of 491.4 tpy. 
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manually applied to the mold surface, prior to foam component application. The mold release agent is 
comprised of wax in a solvent carrier. 

Attempts to use low emitting alternatives such as co-solvent mold release agents have failed, resulting in 
high levels of damaged parts, requiring re-manufacturing and wasted raw materials. Specifically, the use of 
lower emitting mold release agents does not allow a clean release of the newly formed foam part and 
frequently causes the foam to stick to the mold, causing damage to the part upon extraction. 

Adient is proposing to increase the allowable facility-wide VOC emission rate to 491.4 tons per year (tpy). The 
facility-wide VOC emission rate is primarily generated by the use and operations associated with the mold 
release agent, and the balance of the VOC emissions are from other related foam manufacturing and 
cleaning operations. The VOC emissions from other related foam manufacturing and cleaning operations are 
relatively low enough that Adient is able to accept a VOC emissions cap of 491.4 tpy. 

The project net emissions increases and decreases are summarized below. Pursuant to TDEC’s request, 
baseline emissions in this application are 0.0 tpy.  

Table 1. Contemporaneous VOC Emission Decreases and Increases 

VOC Emissions - Netting Exercise 
Baseline VOC emissions: 0.0 tpy (past actual) 

Proposed VOC emission increases: 491.4 tpy 
Contemporaneous VOC emission decreases: 0.0 tpy 

Net VOC emission increases: 491.4 tpy 
 

Detailed VOC emissions calculations are included with this application (Appendix B). Because the existing 
operation is considered a PSD major source of VOC emissions (greater than 250 tons), the requested VOC 
increases (the project) are greater than 250 tpy, and the emissions increases and net emissions increases 
are also greater than the PSD significance level of 40 tons, this request requires a major source PSD review. 

 Particulate Matter Emissions 
The wax mold release agents (subject of the VOC increases) contain wax solids suspended in a solvent 
carrier. The solids portion of the mold release agents are sprayed or manually applied.  

Particulate emissions result from overspray of the mold release agent. The purpose of the mold release 
application is to apply the release wax to the mold which prevents the foam from sticking to the mold 
surface. The process uses high volume, low pressure (HVLP) spray applicators for improved transfer 
efficiency. Overspray in the form of total suspended particulate (TSP) has been equated to particulate matter 
10 microns and smaller (PM10 filterable) particulates. The spray wax particles are highly cohesive such that 
they stick to the mold surface as larger agglomerated overspray particles. Since the process is not heated in 
a separate curing oven and does not involve combustion or by-products of incomplete combustion, it is 
assumed PM2.5 is negligible, if emitted at all. 

HVLP applicators are typically equated to a transfer efficiency of 65 percent. For purposes of determining 
worst case/highest particle emissions, a transfer efficiency of 55 percent has been assumed in the 
calculation of particle emissions. 
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Adient has calculated a maximum PM/PM10 (and PM2.5) emission rate of 9.455 tpy, but is seeking authority 
to emit up to 9.90 tpy of particulate matter emissions for which emission calculations are attached 
(Appendix B).2 

The emission rate of PM10 is below the significant emission rate (SER) of 15 tpy for PSD applicability, and it 
is also below the SER threshold for PM (25 tpy) and PM2.5 (10 tpy). Reference is made to PM2.5 although as 
mentioned above, the process is not heated in a separate curing oven and accordingly, PM2.5 is not an 
anticipated air pollutant. 

No other criteria pollutants are associated with the process so potential emissions for criteria pollutants 
other than VOC and PM and PM10 are considered negligible. Detailed criteria air pollutant emission 
calculations, including emission rates for all processed raw materials are included in Appendix B. 

 Hazardous Air Pollutant (HAP) Emissions 
Some raw materials contain low concentrations of federal hazardous air pollutants (HAPs) and consequently, 
Adient is an area source of HAPs. The calculation of HAP emission rates is included in Appendix B. 

 Criteria Air Pollutant and HAP Emissions – Summary 
Total facility-wide criteria air pollutant and HAP emission rates are summarized below. 

Table 2. Facility-wide Emissions Summary 

Criteria Air Pollutant and HAP Emissions 

Regulated 
Air Pollutant3 

Baseline 
Emissions 

Emission 
Increases 

(Decreases) 

Proposed 
Allowable 
Emissions 

PSD 
Significance 

Threshold 
Comments Tons per Year 

SO2 NA 0.00 0.00 40 <SER 
NOx NA 0.00 0.00 40 <SER 
CO NA 0.00 0.00 100 <SER 
PM total 0.00 0.00 9.90 25 <SER 
PM10 NA 0.00 9.90 15 <SER 
PM2.5 NA 0.00 9.90 10 <SER 
VOC4 0.00 0.00 491.4 40 >SER 
Pb NA 0.00 0.00 0.6 <SER 

                                                      
2 The current maximum allowed particulate matter (TSP) for the mold release operation is 113.9 tpy. However, this 
particulate emission rate is much higher than currently sought as part of this permit application on the belief that at the 
time the existing PM emissions were established, a different PM estimating method and/assumptions of emissions 
factors were used. Careful reconsideration of the materials using mass balance with inclusion of EPA established spray 
gun transfer efficiency guidelines results in much lower worst-case maximum potential particulate emissions 
projections. Further, equating total particulate matter to PM10 is believed to also present worst case PM10 
projected/potential emissions. 

3 The Pulaski foam manufacturing facility is currently permitted to emit 113.90 tpy of PM (total) and 308.00 tpy of VOC. 
4 Projected maximum VOC emission rates are estimated to be 502 tpy, but Adient will accept a voluntary limit on 
emissions of 491.40. 
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Criteria Air Pollutant and HAP Emissions 

Regulated 
Air Pollutant3 

Baseline 
Emissions 

Emission 
Increases 

(Decreases) 

Proposed 
Allowable 
Emissions 

PSD 
Significance 

Threshold 
Comments Tons per Year 

CO2e NA 0.00 0.00 75,000 <SER 
HF NA 0.00 0.00 3 <SER 
H2SO4 NA 0.00 0.00 7 <SER 
H2S NA 0.00 0.00 10 <SER 
Highest single HAP NA NA <10 tpy NA NA 
Total HAPs NA NA <25 tpy NA NA 

 

 REGULATORY APPLICABILITY 
The Pulaski foam manufacturing facility is a major source of VOC emissions and an area source of HAPs. The 
following federal and state regulatory programs are applicable to these operations. 

 NEW SOURCE PERFORMANCE STANDARDS 
There are no New Source Performance Standards (NSPS) pursuant to 40 CFR Part 60 that are applicable to 
the molded foam operations conducted at the Adient Pulaski facility. 

Adient does not operate any fuel combustion equipment except small air makeup units that provide space 
heating by way of natural gas combustion and consequently, 40 CFR 60 subpart Dc is not applicable. 

Adient Pulaski does not operate any new stationary compression ignition (CI) internal combustion engines 
(ICE), as defined (40 CFR 60 subpart IIII). 

Adient Pulaski does not operate any new stationary spark ignition (SI) internal combustion engines (ICE), as 
defined (40 CFR 60 subpart JJJJ). 

 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS 
The Adient Pulaski foam operations are an area source of HAPs and an existing source pursuant to 40 CFR 
§63.11414(c) accordingly, the operations are subject to 40 CFR 63 subpart OOOOOO National Emission 
Standards for Hazardous Air Pollutants for Flexible Polyurethane Foam Production and Fabrication Area 
Sources. The following standards will apply to this source:  
 

 The permittee must not use a material containing methylene chloride as an equipment cleaner to 
flush the mix head or use a material containing methylene chloride elsewhere as an equipment 
cleaner in a molded flexible polyurethane foam process.  

 The permittee must not use a mold release agent containing methylene chloride in a molded flexible 
polyurethane foam process. 

  
Reference: 40 CFR 63.11416(c) and 1200-03-09-.03(8) TAPCR  
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 The permittee shall keep a certification on file at the plant site that contains the following 
statements, and must be signed by a responsible official:  

 
o This facility does not use any equipment cleaner to flush the mix head which contains 

methylene chloride, or any other equipment cleaner containing methylene chloride in a 
molded flexible polyurethane foam process in accordance with § 63.11416(c)(1). 

 
o This facility does not use any mold release agent containing methylene chloride in a molded 

flexible polyurethane foam process in accordance with § 63.11416(c)(2). 
 
Reference: 40 CFR 63.11417(c) 

The Adient Pulaski operations are an area source of HAPs and accordingly, are not subject to the boiler 
MACT (40 CFR 63 DDDDD). 

The Adient Pulaski facility does not operate any stationary reciprocating internal combustion engines (RICE) 
and accordingly, is not subject to 40 CFR 63 subpart ZZZZ. 

 OTHER FEDERAL REGULATIONS 
The Adient Pulaski operates processes which utilize toluene diisocyanate (TDI), Chemical Abstract System 
no. 26471-62-5. TDI is a regulated hazardous substance under Section 112(r) of the Clean Air Act, 
Accidental Release Prevention/Risk Management Plan Rule. 

Adient Pulaski is subject to Program 1 of the rule, which requires preparation and submittal of a Risk 
Management Plan (RMP) in accordance with 40 CFR §68.12(a) and (b), updated every 5 years. Program 1 
also requires a hazard assessment, which consists of a worst-case release scenario analysis as provided in 
§68.25 and a five-year accident history as provided in §68.42. 

Reference: 40 CFR 68 

 FEDERAL AND STATE RECORDKEEPING, REPORTING AND 
MONITORING REQUIREMENTS AND EMISSION STANDARDS 

Regulatory Reference Requirement Comments 
Recordkeeping, Reporting and Monitoring Requirements 

40 CFR 82 
Operation, maintenance and 
disposal of regulated 
refrigerants 

 

1200-03-09-.02(11)(e)1(iii) Monitoring and associated 
recordkeeping requirements  

1200-03-09.02(11)(e)1(iii)(II)II Records retention  

1200-03-09-.02(11)(e)1(iii) Monitoring and records 
reporting  

200-03-09-.02(11)(e)3(v)(IV) Annual compliance 
certifications 

Submittal to both EPA Region 
4 and TDEC 

1200-03-05-.01(1) 
Visible emissions standards  1200-03-05-.03(6) 

1200-03-05-.02(1) 

1200-03-08 Fugitive dust prohibition and 
control standards  
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Regulatory Reference Requirement Comments 
Recordkeeping, Reporting and Monitoring Requirements 

1200-03-26-.02(2)(i) Annual Accounting Period 
and Associated Reporting 

Annual emissions reporting 
and payment of emission 
fees 

1200-03-09-.02(11)(e)1.(iii) Semi-annual reporting Monitoring and 
recordkeeping reporting 

1200-03-10-.02(2)(a) Documentation of all VOC 
and HAP-containing materials 

Maintain SDSs, records of 
VOC and HAP content and 
maintain these records for 
five years 

1200-03-32-.03(3) Accidental release plan 

Maintain the plan and on an 
annual basis, submittal a 
certification of compliance 
with the plan 

1200-03-10-.02(2)(a) Recordkeeping of logs 
Mandates time schedule for 
routine, ongoing records 
entries 

1200-03-09-.04. VOC and HAP records Maintain records of VOC and 
HAP usages and emissions 

Emission Standards 

1200-03-07-.04(1). 

Particulate matter (PM) 
emitted from this source shall 
not exceed 0.02 gr/dscf) of 
exhaust gases 

 

1200-03-07-.07(2) VOC emissions limit Currently 308 tpy; proposed 
491.4 tpy 

 BEST AVAILABLE CONTROL TECHNOLOGY (BACT) ANALYSIS 
PSD regulations require that a PSD major modification incorporate and use the best available control 
technology (BACT). This application includes a top-down BACT demonstration for VOC emissions using the 5-
step top-down BACT demonstration methods as follows:  

Step 1 – Identify all control technologies  
Step 2 – Eliminate technically infeasible options  
Step 3 – Rank remaining control technologies by control effectiveness  
Step 4 – Evaluate most effective controls and document results  
Step 5 – Findings and Conclusions 

 IDENTIFICATION OF ALL CONTROL TECHNOLOGIES 
The feasibility of various VOC control options are first determined based upon conventional pollutant specific 
control technologies. For this application, the control of volatile organic compounds (VOCs) results from the 
use of mold release agent on the three foam molding lines. The mold release agents are comprised of mold 
release wax consisting of approximately 4.1 percent, by weight, solids suspended in a VOC solvent. The 
evaporation of the mold release solvent (VOC carrier) results in VOC emissions which is the subject of the 
BACT control demonstration. 

The considerations have focused on air treatment systems and technologies capable of treating relatively 
dilute VOC containing air that also contains wax overspray. Water scrubbing devices and dry filtration 
methods would be considered highly effective at removing the wax solids from the airstream but limited or 
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ineffective at removing VOC compounds. The technologies capable of reducing VOC content in air have been 
identified as follows:  
 

 Chemical adsorption (carbon or synthetic)  
 Recuperative thermal oxidizers coupled with a carbon absorber.  
 Thermal oxidizer using flare technology  
 Scrubber technology 
 Refrigeration/condensing VOC control units  
 Recuperative thermal oxidizers  
 Regenerative thermal oxidizers  
 Catalytic thermal oxidizers 

 ELIMINATION OF TECHNICALLY INFEASIBLE OPTIONS 
Chemical adsorption: For this application, large volumes of air are used to collect and transport the mold 
release solvents and wax overspray to the atmosphere. The wax content in the air will bind on chemically 
active media surfaces used in adsorber technologies, which makes carbon adsorption and synthetic 
adsorption incompatible and technically infeasible. For cost projection purposes, a hybrid control system 
using a carbon concentrator coupled with a [smaller volume] thermal oxidizer was evaluated but is not 
presented for cost analysis purposes since the concentrator technology is not compatible with the wax 
materials and thus is not feasible. For this reason, oxidation of the entire air stream (without concentration) 
is technically the most viable VOC control strategy for the BACT demonstration. 
 
Flare technology: Thermal treatment using open or closed flares are typically deployed to control process 
gases where the exhaust gas has a suitable combustible content and flammability ranges capable of 
sustaining an open or closed flame. Since the volatile to air ratio for this application are significantly below 
the lower flammable limit, flare technology is not suitable and has been determined to be technically 
infeasible.  
 
Scrubber: Typical wet and dry scrubbing system are not capable of collecting and treating VOC airstreams 
and as a result those technologies are usually reserved or utilized as VOC pretreatment components in a 
VOC treatment system. Since these technologies do not [substantially] remove or treat VOC laden air, those 
technologies will not be further evaluated. 
 
Refrigeration/condensing technology: Condensing or refrigeration systems are typically used in low air flow, 
high VOC content air streams for condensation and collection of the VOC liquid components. For this 
application, the high-volume air stream and dilute VOC concentration are not compatible or technically 
feasible control options and are not considered further.  

 RANKING OF REMAINING CONTROL TECHNOLOGIES 
Oxidation by way of heating air streams above the thermal destruction temperature are highly effective at 
treating VOC air streams of varying concentrations. Wax particles from overspray and accompanying VOC-
laden exhaust is compatible with high temperatures found in most oxidizing equipment, although wax solids 
build up on heat exchangers and solid catalysts may present operational and maintenance issues. 
Regardless of the wax content concerns, the remaining oxidizer base treatment technologies may be 
feasible and are further evaluated in the BACT demonstration. 
 
Ranking of the remaining control technologies has been compiled based on the anticipated effectiveness of 
the control equipment (thermal oxidization). All of the remaining technologies (not eliminated) are oxidizers 
that are highly effective in treating (reducing) VOCs from the foam line mold release agent. While carbon 
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monoxide and oxides of nitrogen are also components of thermal oxidization by-products, the benefits of 
VOC controls typically outweigh the relatively small adverse impacts from the by-product gases produced.  

Since the technologies remaining [not eliminated] are all based on the principle of thermal oxidation (TO), 
each category will be further evaluated for the economic benefit and cost/control determination. With the 
desire for high level of VOC control, those technologies that involve TO have been ranked accordingly by their 
efficacy and ability to reduce VOCs in relatively dilute airstreams. 

The identification and ranking of TO technologies include:  

 Recuperative thermal oxidation  
 Regenerative thermal oxidation 
 Catalytic thermal oxidation. 
 

The production lines are currently equipped with existing process ventilation exhaust systems that total 
approximately 270,000 scfm (Figure 3). The process exhaust is at room temperature and is comprised of 
(dilute) VOC concentrations with very low fuel value. The concentration of VOC in the exhaust stream at the 
proposed (full potential) concentration rates is calculated at 6.93 x 10-6 pounds of VOC per cfm of exhaust or 
the equivalent of 0.0069 pounds of VOC per 1,000 scfm. Roughly and on average, the concentration of the 
targeted VOC is slightly less than 96 parts per million (ppm) by weight. Typical lower flammable limits (LFL) 
concentrations for VOC compounds are measured in percentages and to be combustible would require VOC 
concentrations that are several orders of magnitude higher than this process air to sustain combustion or 
even to have measurable fuel value. This is the reason the BACT demonstration indicates the VOC 
concentrations are not only low, but are considered very low for VOC – BACT control treatment 
considerations. Typically TO systems treating low concentration VOC streams require large volumes of fuel 
gas to maintain proper oxidation temperatures in the combustion chamber of the unit. 
 
The three molding lines each operate using racetrack-type conveyors, whereby the molds are presented to 
the various production stations for the foam process to produce a part in its final form. The nature and 
positioning of the personnel working on the respective molding line places the de-mold, mold cleaning, and 
spray wax stations in close proximity. Hooded spray exhaust is provided for a relatively large area of the 
human occupied stations. For worker safety and health reasons, and to meet OSHA spray application 
requirements, the exhaust rate from each of the lines is high. At the same time, the spray rate of VOC’s in 
the spray wax material is relatively low compared to other types of industrial VOC sources, resulting in very 
high air flow rates with relatively low VOC concentrations.  

Spray application areas are also regulated by [safe] building code requirements under the guidance and 
restrictions of the National Fire Protection Association (NFPA). These regulations are intended to minimize 
fire hazards and provide a safe working environment for workers using flammable and combustible 
materials. The mold release agent is comprised of solvent carriers that are considered flammable agents. 
NFPA requires solvent concentrations be maintained well below their respective flammable limits. Safe limits 
are maintained in the process air system as a result of adequate ventilation rates and proper system design 
components and elements. The exhaust volumes presented in the BACT analysis are the accumulation of 
measured process exhaust volumes. They are considered necessary for personnel safety reasons and 
believed accurate to the BACT demonstration. 

Because the VOC laden airstream is dilute and is also at room temperature, it has little or no heat value, 
requiring thermal oxidation (TO) treatment to bring the gases to their final and desired treatment 
temperature, for example to 1,600°F. With little or no fuel value, the TO control unit will be required to 
supplement the exhaust gas with large quantities of fuel. The large volume of process exhaust also requires 
very large volumes of fuel gas, whereby the amount of fuel gas is directly proportional to the thermal 
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efficiency of the TO technology option evaluated. For example, the greater the thermal efficiency, the less 
fuel is required to attain and maintain proper treatment temperature; and as a result, lower operating costs 
are realized and lower combustion emissions are also possible with higher thermal efficiency TO 
units/technologies. 
 
Those VOC treatment systems identified in the BACT analysis capable of high thermal efficiency reduce the 
quantity (and cost) of supplemental fuel which reduces the overall (annual) operating cost of the treatment 
system. Of the systems ranked above, the regenerative thermal oxidizer has the highest thermal efficiency 
while maintaining a high degree of VOC removal/treatment efficacy. Catalytic systems require lower air pre-
heat temperatures and appropriately sized catalytic exchanger sections. Catalytic costs and size limitations 
may restrict the viability of this treatment technology, however catalytic oxidation is further evaluated for 
cost/benefit determination. 

The thermal and destruction efficiencies have been summarized and are presented in Table 3. The values 
presented have been calculated using US EPA Cost Control Manual factors. Other factors used in the BACT 
demonstration are also tabulated for relative comparison of features and benefits. For this BACT 
demonstration, the three selected TO technologies are believed to be the appropriate types of control for this 
application and each TO type is discussed further. 

Table 3. Operating Parameters for VOC Control Equipment 

Control Technology 

Gas Preheat 
of Treatment 
Temperature 

Thermal 
Efficiency 

Destruction 
Efficiency Fuel Flow 

Estimated Heat 
Input 

Recuperative TO  1,450° F 70% 95% 3,553 scfm  217.4 MMBtu/hr  
Regenerative TO 1,600° F 95% 95% 431.4 scfm  26.4 MMBtu/hr  
Catalytic TO    800° F 70% 95% 1251.6 scfm  76.6 MMBtu/hr  
Heat inputs are estimated from a conversion factor of 1,020 Btu/scf 

 

Recuperative TO technology has a low thermal efficiency and as a result very high fuel operating cost as 
evidenced in Table 3 above. This TO technology is further evaluated for cost/benefit determination. As set 
forth above, all three TO technologies have equivalent destruction efficiencies and are therefore ranked 
equally from a VOC control and viability perspective.  

 EVALUATE MOST EFFECTIVE CONTROLS AND DOCUMENT RESULTS 
Adient completed evaluations of various VOC treatment and control options identified above (treatment and 
control type as well as configuration options). Costs for various control approaches was completed using 
current costs associated with fuel and electrical utility fees, labor rates, and methods and costs from US 
EPA’s Vatavuk Air Pollution Control Cost Indexes - updated using the U.S Department of Labor Statistics 
Inflation Calculator. TDEC has directed Adient to perform the BACT cost/benefit exercise without adding 
retrofit costs, and as a result retrofit costs are not considered in the analysis, as Adient believes they should 
be.  

 Recuperative Thermal Oxidation 
A recuperative TO is a large air-heating device that uses the exhaust temperature to preheat the incoming air 
using an air-to-air heat exchanger. This technology recovers and recuperates a portion of the spent 
(combusted) gas energy, providing the technology name. Air-to-air heat exchangers have limited efficiencies 
and a value of 70% thermal efficiency was used by the EPA Cost Control demonstration tool. Relatively low 
thermal efficiency of the recuperative design results in large fuel gas volume projections, and the relatively 
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short heat of combustion contact time with the process gases (and the targeted VOC compounds) also 
requires higher treatment (combustion) temperatures to attain the targeted 95% VOC destruction 
performance. These factors combine to yield the EPA Cost Control projected fuel gas rates that are the 
highest for the three TO technologies evaluated. 

 Regenerative Thermal Oxidization 
The regenerative thermal oxidization technology provides operational advantages over recuperative and 
catalytic technologies, in that the thermal efficiency is greatly improved, thereby reducing the quantity of fuel 
gas needed to attain a specific treatment temperature. The thermal improvement is typically attained using 
ceramic media and the heat of combustion from the combustion chamber (in this case supplemental fuel 
burning) is conducted in multiple and sequencing beds in a series of cycles between pre-heat and heat-
recovery of the treatment beds on a regularly cyclical and frequent basis; for example, every couple of 
minutes. The cycle times are field adjusted for actual conditions and loadings to minimize the output VOC 
concentrations to the extent possible.  

Because of the long contact time with the heat transfer media, the targeted VOC compound destruction is 
increased, allowing the combustion temperature to be lower than that of the recuperative or catalytic TO 
counterparts. For example, the 95% destruction can be achieved at a temperature of 1,450°F and with a 
higher thermal efficiency (typically 95% thermal recovery). The result of this design is fuel gas savings and 
reduced combustion gas emissions, when compared to other TO technologies. As stated, the fuel needs and 
typical thermal efficiency are as calculated using the US EPA BACT Cost Control Manual and are also typical 
of field observations for this technology. 

 Catalytic Incineration 
This technology allows a reactive catalyst to bring the air stream up to the target VOC oxidation temperature. 
For the catalyst to work properly, the process gas must first be raised to approximately 800°F. Final VOC 
treatment (destruction) is attained as the reaction of the VOC compounds on the catalytic surface heats the 
VOC compounds which are then oxidized and the targeted VOC destruction is complete without the need for 
additional fuel beyond the preheater section. Catalytic TO technologies are evaluated in the US EPA Cost 
Control tool at 70% thermal efficiency. Not included in this evaluation are the likely needs for special 
pretreatment filtration to isolate overspray wax from blinding or contaminating the reactive catalyst surface. 
 
Since lower temperatures needed on the front end of the control unit are realized with this technology, fuel 
gas consumption for this technology are less than that of comparable recuperative TO technologies. To their 
detriment, catalyst have finite life spans, are subject to catalyst poising from compounds in the airstream, 
and require periodic replacement and additional maintenance, adding to their higher initial and 
operating/maintenance costs. The US EPA BACT Cost Control tool accounts for these factors including the 
initial costs, maintenance costs, catalyst replacement costs and fuel costs for comparative purposes in the 
BACT demonstration, but does not account for special pre-filtration equipment costs. The Company is 
concerned this technology may not be fully compatible with the wax overspray but has presented the US EPA 
values for comparative and full BACT treatment consideration.  

 COST/BENEFIT EVALUATION 
The specific details of the cost/benefit evaluations conducted are included in Appendix C. The lowest 
cost/benefit VOC control options were tabulated for regenerative thermal oxidizer technology, due to the 
high thermal efficiency and high rate of VOC treatment efficacy. As described in above, three treatment types 
were evaluated for cost/benefit determination.  
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Table 4. BACT Cost/Benefit Evaluation 

Thermal Control Option 

Dollars per Ton of VOC Treated 

2006 Dollars 
CPI-Adjusted to 2022 

Dollars 
Recuperative Thermal Oxidizer  $42,261 $71,032 
Regenerative Thermal Oxidizer  $10,734 $18,042 
Catalytic Incinerator  $19,308 $32,453 

 
Even absent any escalation using 2006 costs, the overall treatment costs results in treatment costs that are 
excessively high and not economically feasible. The high projected VOC treatment estimates summarized in 
Table 4 result from a variety of factors listed below. 

1) The process discharges large volumes of air which are needed to provide a safe working 
environment for workers in the foam operation area for each of the three foam seating lines. 

2) The spray mold release agent and solvent release rates result in low VOC concentrations in the 
exhaust stream. 

3) The high air volumes require extensive and high costs for VOC abatement equipment capable of 
handling 270,000 scfm and also achieving the needed 95 percent destruction efficiency of the VOC 
compounds at relatively low concentration. 

4) The VOC abatement equipment will require large volumes of fuel in the form of natural gas to heat 
the large volume, low VOC content, ambient temperature exhaust stream to the target treatment 
temperatures for each of the targeted and respective TO devices evaluated. 

5) The COVID pandemic situation has raised the costs for TO manufacturers and components found in 
TO equipment. Delays in materials and operating system components have been experienced, along 
with fabrication and transportation delays. 

6) Inflation is at a 40-year high level. 

The impact and effect of some of the factors listed above have not been included in the BACT evaluation 
provided, but will result in higher costs than the evaluation presented in the economic portion of the BACT. 
Since as directed by TDEC, a baseline of zero emissions was used, the costs would be even higher if actual 
emissions were considered.  

 OTHER CONSIDERATIONS 
The Pulaski site is located in an area that is designated as attainment for ozone, and VOC is a precursor to 
ozone. This should reduce the sensitivity or perceived need for VOC abatement which typically raises the 
“reasonable range” used by the permitting authority to require the use of controls for new VOC projects. It 
appears the cost/benefit consideration remains higher than reasonable for each of the technologies at each 
of the adjusted or escalated values used in this demonstration. 

The cost projections do not include special retrofit costs since the air permit application seeks the allowed 
rate of 491 tons per year with a baseline of zero. As a result, actual costs incurred would be higher than 
projected in the BACT demonstration if the baseline were higher. 

The US EPA tools were stretched beyond the reasonable maximum flow rates of 100,000 scfm as if the 
costs projections and escalations were linear. Experience with large demand systems dictate that replicate 
and multiple units are needed for such applications due to unit engineering, production, and transportation 
limitations for the air pollution control unit manufacturer/supplier. 
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Because the regenerative TO has the lowest cost benefit ratio, a regenerative TO manufacturer was 
contacted for verification of commercial availability, size and maximum design flow rates. For a system 
capable of processing 270,000 scfm would require the deployment of four of their largest units which have 
the individual capability of 70,000 scfm each. This replicated installation would require the costs be 
calculated on a ¼ basis (one for each regenerative TO unit) and as a result of the replicated fabrication and 
construction costs, would result in a much higher cost/benefit factor. 

The environmental impact of burning natural gas is not put forth in the US EPA tool or into the evaluation 
and discussion. Oxides of nitrogen, carbon monoxide, and large volumes of carbon dioxide (among other 
products of combustion) would result if a regenerative TO was required. Adient is very sensitive to its 
greenhouse gas (GHG) impacts and such a system would increase both the consumption of fossil fuel (in the 
form of natural gas), increase the release of other air pollutants that are products of combustion, and result 
in the release of large quantities of GHGs. 

 FINDINGS AND CONCLUSIONS 
A query from the RACT/BACT/LAER Clearinghouse (RBLC) was conducted for flexible foam production and 
only one record was returned for a facility in Indiana (see Appendix D), which used regenerative thermal 
oxidization controls. No details were provided in the RBLC listing for the volume of air, the number of lines or 
for the dollars per ton of treatment. Adient was able to confirm from the RBLC listing that the technology 
used for the Indiana site is the same technology (regenerative thermal oxidation) that yielded the lowest 
treatment costs summarized in Table 3 above. Since no direct comparison of process specific details from 
the RBLC listing could be made to the Pulaski operation, Adient is relying on the control options identified in 
its BACT demonstration to determine the best available control for this application.  

Typically, VOC control strategies considered BACT have a cost/benefit in the range of $5,000 to $6,000 per 
ton of treatment. The best available control demonstrations for this application yield costs that are far in 
excess of this range, with the lowest cost technology being the regenerative thermal oxidizer. Projected costs 
and processing equipment yields annual operating and control benefits far in excess of what would 
otherwise be considered cost effective for VOC controls. Further, these figures also do not include retrofitting 
costs which would make the costs per ton of treatment even higher. On that basis, Adient concludes and 
asserts the current configuration without VOC abatement is BACT for this project and for the existing 
process. 

 AIR QUALITY ANALYSIS 
An air quality analysis for VOC is required for the proposed project because the net emission increase 
exceeds the PSD SER for VOC (40 tpy).  The air quality analysis involves demonstrating compliance with 
National Ambient Air Quality Standards (NAAQS) and PSD increment standards, as well as a Class I Area 
impact analysis. There are no established National Ambient Air Quality Standards (NAAQS) or PSD increment 
standards for VOC; however, VOC is considered a precursor emission to ozone.  As such, a secondary impact 
analysis is required for VOC emissions in relation to secondary ozone formation. 

 OZONE ANALYSIS 

 Preconstruction Monitoring 
Since the project’s net emission increase is greater than 100 tpy for VOC, preconstruction monitoring must 
be addressed for ozone.  Per US EPA’s Ambient Monitoring Guidelines for PSD, data from an existing monitor 
may be used if it is considered representative of the facility location.  When determining if data is 
representative of the site, location, quality of data, and the currentness of the data must be considered. 
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Ozone is considered a regional pollutant; therefore, possible chemical reactions that could influence 
ambient concentrations must also be considered.   

Adient believes that the regional ozone monitor located at the Fairview Middle School (FMS) in Fairview, 
Tennessee is representative of the project site.  The FMS monitor is located approximately 80 kilometers 
(km) north of Adient’s Pulaski facility.  Fairview and Pulaski have similar populations of approximately 8,700 
and 7,600, respectively.  For ozone, a large component of background concentration can be attributed to 
vehicle use.  With similar sized populations, vehicle use can be expected to occur at a similar rate.  The two 
areas also have similar terrain and land use. 

Design value data for the FMS monitor is available for the previous ten years (2011 – 2020).  FMS monitor 
information and data for 2020 is provided below.  Adient is requesting that TDEC waive the preconstruction 
monitoring requirement based on the availability of representative data from the FMS ozone monitor. 

Table 5. Representative Ozone Monitor 

Monitor Location Monitor ID 2020 Design 
Value (ppb) 

Fairview Middle School, 
Crow Cut Road, Fairview, 

TN 37062 
471870106 60 

 Secondary Impact Analysis 
There is no established NAAQS for VOC; however, VOC is a precursor to ozone, which does have an 
established NAAQS. US EPA has developed a two-tiered evaluation for secondary ozone formation.  The Tier I 
analysis allows for a qualitative assessment based on existing modeling studies performed by US EPA.  The 
Tier I approach involves comparison of facility emissions to a Modeled Emission Rate for Precursors (MERPs) 
developed by US EPA.  TDEC’s guidance document, Tennessee Guidance on the Use of EPA’s MERPs to 
Account for Secondary Ozone and Fine Particulate in Tennessee Under the New Source Review PSD 
Program (TDEC MERPs Guidance), was utilized to assess if further analysis is required for precursor 
emissions. 

To evaluate compliance, a Tier 1 demonstration using the TDEC MERPs Guidance and suggested default 
values was completed. A comparison of Adient’s VOC emissions to TDEC’s default MERPs for VOC is shown 
in the table below. 

Table 6. MERPs Analysis 

Pollutant 
Facility 

Emissions5 
(tpy) 

TDEC Default 
MERPs Value 

(tpy) 

Emissions Below 
MERPs? 

VOC 491.4 1,542 Yes 
 

In accordance with the TDEC MERPs Guidance, a Tier I demonstration is successful if the facility emissions 
are less than the default MERPs value.  As demonstrated above, Adient’s emissions are below the TDEC 

                                                      
5 Adient has voluntarily agreed to limit facility-wide VOC emissions to 491.4 tpy. 
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default MERPs value for ozone; therefore, no further analysis is required, and no adverse secondary impacts 
for ozone are expected to occur.  

 CLASS I AREA ANALYSIS  
Class I areas are provided the most protection under the PSD program, ensuring protection to natural, 
scenic, recreational, and/or historical areas. TDEC requires sources to evaluate impacts to Class I areas 
located within 300 km of the project site. There are five Class I areas within 300km of Adient – Sipsey 
National Wilderness Area (~ 97 km), Cohotta Wilderness Area (~218 km), Mammoth Cave National Park (~ 
226 km), Joyce Kilmer-Slickrock Wilderness Area (~278 km), and Great Smoky Mountain National Park 
(~281 km).  

A Class I area analysis includes a Class I PSD increment assessment for pollutants subject to PSD review 
(increasing above the SER) and an Air Quality Related Values (AQRV) analysis for visibility, ozone, and 
deposition that could impact a Class I area’s resources.  

 Class I Increment Analysis 
Adient does not have a significant increase of PM/PM10/PM2.5, and there is no Class I PSD increment 
established for VOC.  As such, a Class I increment analysis is not required.  

 Class I AQRV Analysis 
The Class I AQRV analysis was prepared in accordance with the Federal Land Manager’s (FLM’s) Air Quality 
Related Values Work Group (FLAG) Phase I Report – Revised (2010).  The FLMs developed a screening 
criteria involving facility emissions and distance to the Class I area (Q/D ratio) for sources greater than 50 
km from a Class I area to determine whether adverse impacts could occur to AQRV from a pollutant.  The 
equation used is provided below: 

𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑄
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝐶𝑙𝑎𝑠𝑠 𝐼 𝐴𝑟𝑒𝑎 𝐷

 

If the Q/D ratio is below 10, it is presumed that no adverse impact will occur, and no further AQRV analysis is 
required. An AQRV analysis for the Class I Areas of concern can be found below. 

Table 7. Class I AQRV Analysis 

Class I Area Pollutant Q (tpy) D (km) Q/D 

Sipsey Wilderness Area 
PM 9.90 

97 
0.10 

VOC 491.4 5.07 
Cohotta Wilderness 

Area 
PM 9.90 

218 
0.05 

VOC 491.4 2.25 
Mammoth Cave 

National Park 
PM 9.90 

226 
0.04 

VOC 491.4 2.17 
Joyce Kilmer-Slickrock 

Wilderness Area 
PM 9.90 

278 
0.04 

VOC 491.4 1.77 
Great Smoky Mountain 

National Park 
PM 9.90 

281 
0.04 

VOC 491.4 1.75 
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The Q/D ratio for PM and VOC in each of the Class I Areas are below the threshold of 10; therefore, it is 
presumed there are no adverse impacts from Adient, and no further analysis is required. .  

 ADDITIONAL IMPACTS ANALYSIS 
PSD applies to new major sources or major modifications at existing sources for pollutants where the area 
the source is located is in attainment or unclassifiable with the NAAQS. Adient is a major source of VOCs, a 
precursor to ozone. Adient is located in the City of Pulaski, County of Giles in the State of Tennessee, which 
is designated attainment for ozone. 

A PSD major source subject to PSD review is required to conduct an air quality analysis and an additional 
impacts analysis, among other requirements. Pursuant to 40 CFR §52.21(o), the additional impacts analysis 
consists of three parts: Growth Analysis, Soils and Vegetation Impacts Analysis and Visibility Impairment 
Analysis. Each of these analyses is addressed below. 

 GROWTH ANALYSIS 
The Adient plant is located in an industrial park setting on the north side of Pulaski, Tennessee. Pulaski is 
located in the south central portion of the state nearly equidistant between Memphis and Chattanooga. The 
general vicinity outside of the industrial development is mainly agricultural pastureland and woodland with 
some residential development east of the plant (Figure 4).  The workforce consists of 305 employees living 
within commuting distance of the plant. The size of the workforce has resulted in little impact on population 
growth in Giles County, which has a population of 29,503 as of 2018.  A review of historical aerial photos 
dating back to 1998, indicate that there has been little industrial or commercial development in the 
immediate vicinity of the Adient plant, and no substantive residential growth in the general area. .  

 SOIL AND VEGETATION ANALYSIS 

 Particulate Matter and Volatile Organic Compounds 
The criteria for evaluating impacts on soils and vegetation is taken from EPA’s, A Screening Procedure for 
the Impacts of Air Pollution Sources on Plants, Soils, and Animals, EPA, 1980. According to US EPA, 
“…sources more than 10 km from any Class I areas, exemptions provide that no analysis of impairment need 
be done if emission increases are below specified limits.” Specified limits are de minimis values found at 40 
CFR 52.21(b)(23)(i). 
 
The Adient operations are located more than 10 km from any Class I areas in the region. The criteria air 
pollutants emitted by the Adient Pulaski operations include particulate matter (PM) and PM10. Emissions of 
PM and PM10 are below the significance levels (de minimis values) found at 40 CFR 52.21(b)(23)(i). The 
Adient operations generating particulate matter emissions are not the direct result of combustion or 
combustion byproducts and therefore, Adient assumes there are no emissions of PM2.5, but in any event, all 
PM emitted by the source is less than the respective thresholds, including the threshold for PM2.5. 
 
Adient emits VOC at an annual rate above the de minimis value of 40 tpy, but screening concentrations are 
not available for VOC.  VOC is a precursor to ozone and while ozone is identified in Table 2.1 as a “Regulated 
Pollutant”, the EPA screening guide indicates that “a screening concentration [for O3 is] available, but no 
simple procedure for estimating the ozone impact of a single source is currently available.” Additionally, the 
secondary NAAQS were established at concentration levels below which no harmful effects to either soil or 
vegetation is expected.6 As discussed in Section 6.1.2, EPA has developed a two-tiered evaluation for 
                                                      
6 US EPA, Office of Air Quality Planning and Standards, New Source Review Workshop Manual (Draft), U.S. EPA, 
Research Triangle Park, NC, October, 1990. 
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secondary ozone formation from VOC.  As demonstrated by this application, the VOC emissions from Adient’s 
facility are below the default TDEC MERPs value, indicating that no adverse impact to compliance with the 
ozone NAAQS is expected.  As such, VOC emissions from the facility will not negatively affect soil and 
vegetation in the surrounding area. 
 
Other than VOC, Adient does not emit any criteria air pollutants above their respective significance 
thresholds. 

 VISIBILITY IMPAIRMENT ANALYSIS 
US EPA prescribes the use of its Workbook for Plume Visual Screening and Analysis (Revised), October 1992 
(EPA-454/R92-023), methodologies for purposes of conducting a visibility impairment analysis. A visibility 
impairment analysis is generally required to determine the impact on sensitive areas such as state parks, 
wilderness areas, airports, scenic sites and overlooks.  Three levels of screening procedures are outlined by 
US EPA. If the criteria for the first screening level, the most conservative level, are met, no further analysis is 
needed. 

The VISCREEN model is recommended for the Level 1 screen. The VISCREEN model primarily considers NO2 
and particulate emission increases associated with a project. VISCREEN does not consider or calculate 
visibility impacts from ozone. 

 Level 1 Screen Analysis 
Level 1 analysis incorporates conservative parameters to determine plume impacts.  Default values for 
particle size and density, and a default of worst-case meteorological condition of F stability and 1.0 meters 
per second (m/s) wind speed are used for the analysis, while all emissions are assumed to exit the plant 
from one point.  The worst-case meteorological condition is expected to persist for 12 hours with a wind 
direction that would transport the plume directly to the sensitive area being analyzed.  

A maximum particulate matter emission rate of 2.64 lb/hour, based on a maximum emission rate of 9.9 tpy 
assuming an operating schedule of 7,488 hours/year (6 days per week, 24 hours per day, 52 weeks/year), 
was input to the model.  It was assumed that there were no emissions of NOx, soot, primary nitrogen dioxide 
and primary sulfate.  A background visual range of 25 kilometers was used.  All other inputs relied on the 
default parameters. 

While the Pulaski facility is greater than 10 km from any Class I area (Figure 5), a distance of 10 km was 
assumed in order to run the most conservative analysis of visibility impairment. 

Level 1 modeling results indicate that the Adient operations do not adversely impact visibility within or 
beyond a 10 km radius. 
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 TDEC CONSTRUCTION PERMIT APPLICATION FORMS 
TDEC construction permit application forms are included in Appendix E. 

APC 1  Identification 
APC 2  Operations and Flow Diagrams 
APC 3  Stack Identification 
APC 10  Miscellaneous Processes 
APC 19  Compliance Certification – Monitoring and Reporting 
APC 22 Compliance Demonstration by Monitoring Control System Parameters or Operating 

Parameters of a Process 
APC 26 Compliance Demonstration by Recordkeeping 
APC 29 Emission Summary for the Facility 
APC 30 Current Emissions Requirements and Status 
APC 31 Compliance Plan and Compliance Certification 
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Figure 2. Process Flow Diagram 
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Figure 3. Stack Exhaust Flow Rates 
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Figure 3. Stack Parameters (Cont’d) 
 

Stack 
ID No. 

Exhaust 
Flow 
Rate Height1 Diameter Temperature 

Moisture 
Content Configuration Direction 

scfm ft ft ° F % 
Round, 

Rectangular 

Up, 
Down, 

Horizontal 
1 15,900 80’ 3’ 2” 70 <1% Round Up 
2 18,200 90’ 3’ 6” 70 <1% Round Up 
3 23,800 96’ 3’ 10” 70 <1% Round Up 
4 7,100 61’ 2’ 1” 70 <1% Round Up 
5 5,000 58’ 2’ 70 <1% Round Up 
6 25,000 10’ 6” 5’ 6” 70 <1% Round Up 
7 25,000 10’ 6” 5’ 6” 70 <1% Round Up 
8 25,000 10’ 6” 5’ 6” 70 <1% Round Up 
9 25,000 10’ 6” 5’ 6” 70 <1% Round Up 
10 25,000 10’ 6” 5’ 6” 70 <1% Round Up 
11 25,000 10’ 6” 5’ 6” 70 <1% Round Up 
12 25,000 10’ 6” 5’ 6” 70 <1% Round Up 
13 25,000 10’ 6” 5’ 6” 70 <1% Round Up 

 
 

                                                           
1 Height above roof; roof height is 35’. 
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Table 1. Potential to Emit - Volatile Organic Compounds (VOC) Emissions
Adient US LLC
FID 28-0076-01

  
Source: Foam Production - General Process   

SCC: 30801005   

gal/mo gal/yr lb/gal gal/mo gal/yr lb VOC/gal lb/hr lb/yr tpy

Mold Release Agent4 8,389 100,668 6.30 13,295 12 159,540 6.15 6.16 lb VOC/gal 112 982,766 491.38
Paste Wax 65 780 6.84 104 12 1,248 5.15 5.15 lb VOC/gal 0.73 6,427 3.21
Tegostab B 8737 LF (Silicon) 603 7,236 8.16 965 12 11,578 - 1.5% % by wt 0.16 1,417 0.71
Tegostab B 8724 LF2 (Surfactant) 1,206 14,472 7.90 1,930 12 23,155 0.00 0.00 lb VOC/gal 0 0 0.00
Glycerine 1,541 18,492 10.52 2,466 12 29,587 0.50 0.50 lb VOC/gal 1.69 14,794 7.40
DL-02596 Black 563 6,756 9.82 901 12 10,810 0.00 0.00 lb VOC/gal 0 0 0.00
Jeffcat -2F20 240 2,880 7.09 384 12 4,608 0.00 0.00 lb VOC/gal 0 0 0.00
Dabco 33 LX 506 6,072 9.31 810 12 9,715 0.00 0.00 lb VOC/gal 0 0 0.00
YUKOL - 8331 505 6,060 8.72 808 12 9,696 0.00 0.00 lb VOC/gal 0 0 0.00
BIOH 2828 3,053 36,636 8.40 4,885 12 58,618 0.00 0.00 lb VOC/gal 0 0 0.00
Multranol 3901 9,605 115,260 8.42 15,368 12 184,416 0.00 0.00 lb VOC/gal 0 0 0.00
Polyol (E833) 73,188 878,256 8.55 117,101 12 1,405,210 0.00 0.00 lb VOC/gal 0 0 0.00
Polyol (E855) 89,843 1,078,116 8.84 143,749 12 1,724,986 0.00 0.00 lb VOC/gal 0 0 0.00
Voranol 360 Polyol DA 7,038 84,456 9.04 11,261 12 135,130 0.00 0.00 lb VOC/gal 0 0 0.00

Voranate TDI T-80 (TDI) 45,385 544,620 10.17 72,616 12 871,392 10.09 3.29E-05 lb/lb5 0.0333 291.70 0.1458

Diphenylmethane diisocyanate (MDI) 4,080 48,960 10.09 6,528 12 78,336 10.00 9.39E-06 lb/lb5,6 0.0008 7.42 0.0037

Diethanolamine (DEOA) 1,232 14,784 9.09 1,971 12 23,654 7.78 7.94E-06 lb/lb7 0.0002 1.71 0.0009
Total 247,042 2,964,504 395,140 4,741,678  114.81 1,005,705 502.85

8,760 hr/yr

Footnotes
1. Average raw material usage rates are based on recent semi-annual emissions reporting data (October 2020 through September 2021).
2. Potential to emit is based on worst-case conservative assumptions; Adient will voluntarily accept a facility-wide VOC limit of 491.4 tpy.

4. Maximum usage rate of mold release agent is based on a worst-case conservative assumption allowing for potential growth in production rates from customer requirements.
5. TDI and MDI emission factors are based on a source test conducted on October 1, 1997 (see Title V permit renewal application, 2014).
6. All diphenylmethane diisocyanate is assumed to be methylene diphenyl diisocyanate (MDI); historically assumed.
7. Emission factors are based on emission factors used in the 2014 Title V permit renewal application, and semi-annual/12-month emission reports.

Source
Safety Data Sheets

Average Raw Material Usage 
Rate1

Unit
Usage

3. With the exception of the mold release agent, maximum usage rates are based on highest monthly usage rate of each respective raw material for the period of October 2020 through September 2021 multiplied by a factor of 
1.60 (491 tpy proposed VOC emission rate/308 tpy current allowable VOC emission rate).

UsageDensity
Emission FactorRaw Material

Potential to Emit2

Maximum Raw Material Usage Rate3 Volatile Organic Compounds (VOC)

mo/yr
Content Emissions



Table 2. Particulate Matter Emissions
Adient US LLC
FID 28-0076-01

Source: Foam Production - General Process
SCC: 30801005  

wt % % lb/hr lb/yr tpy
Mold release 85,400 12 1,024,800 4.10% 55.00% 2.16 18,908 9.45

Operation 8,760 hr/yr

Footnotes
1. Assume PM is equivalent to PM10; PM2.5 is not an anticipated air pollutant emission, but assumed under conservative worst-case PTE calculations.
2. Safety Data Sheet: Mold Release Agent_Chem Trend_PU-11434
3. Transfer efficiency is a conservative assumption; industry standards for spray gun efficiency is 65%.

Process

Potential to Emit

Maximum Product Usage Rate Particulate Matter Emissions1

Transfer 
Efficiency3Content2 Emissions

lb/mo mo/yr lb/yr



Table 3. Potential to Emit - Hazardous Air Pollutant (HAP) Emissions
Adient US LLC
FID 28-0076-01

 
Source: Foam Production - General Process  

SCC: 30801005  
 

lb/gal gal/mo gal/yr lb VOC/gal lb/hr lb/yr tpy

TD-80 (TDI) 10.17 72,616 12 871,392 10.09 3.29E-05 lb/lb1 0.0333 291.70 0.1458

Diphenylmethane diisocyanate (MDI) 10.09 6,528 12 78,336 10.00 9.39E-06 lb/lb1,2 0.0008 7.42 0.0037

Diethanolamine (DEOA) 9.09 1,971 12 23,654 7.78 7.94E-06 lb/lb3 0.0002 1.71 0.0009
Total  0.03 301 0.15
 

8,760 hr/yr

Footnotes
1. TDI and MDI emission factors are based on a source test conducted on October 1, 1997 (see Title V permit renewal application, 2014).
2. All diphenylmethane diisocyanate is assumed to be methylene diphenyl diisocyanate (MDI); historically assumed.
3. Emission factors are based on emission factors used in the 2014 Title V permit renewal application, and semi-annual/12-month emission reports.

Source
Safety Data Sheets

Unit
Emissions

Raw Material

Potential to Emit
Maximum Product Usage Rate Hazardous Air Pollutants (HAPs)

Density Usage
mo/yr

Usage Content2

Emission Factor
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BACT Cost-Benefit Evaluation 3/28/2022

DATA INPUTS

Company Name Adient

Location Pulaski, TN

Process Name Spray Mold Release 3 Foam Lines

Annual Hours of Operation 8,760 hrs/yr

Process Exhaust Flow Rate 270,000 scfm

VOC Capture Efficiency 80 %

VOC Control Efficiency 95 %

Annual VOC Emissions (before controls) 491.4 tons/yr  

 Natural Gas Rate 7.80 $/1000ft
3

Electricity Rate 0.083 $/kwh

VOC Heating Value 21,095 BTU/lb

Process Exhaust Temperature 80
o
F

2006 Dollars CPI Recuperative Oxidizer 146.4

2006 Dollars CPI Regenerative Oxidizer 139.0

2006 Dollar CPI Catalytic Oxidizer 217.4

Date of Vatavuk Cost Index 3rd Quarter 2006

Operating Labor Rate 75 $/hr

Annual Interest Rate 7 %

Control System Life 20 years

Cost of Permanent Total Enclosure ($) 0  

DATA OUTPUTS

Process Exhaust Gas Heat Content 0.146 BTU/scf

Annual VOC Emissions Controlled 373.464 tons

CPI adjusted to

Annual Costs of Control Device 2006 dollars 2022 dollars

Recuperative 42,261$                             $/ton VOC Controlled 71,032$       

Regenerative 10,734$                             $/ton VOC Controlled 18,042$       

Catalytic 19,308$                             $/ton VOC Controlled 32,453$       

Minimum 10,734$                             $/ton VOC Controlled 18,042$       

Inputs - Outputs



BACT Cost-Benefit Evaluation 3/28/2022

Company Name: Adient

Location: Pulaski, TN

Process: Spray Mold Release 3 Foam Lines

TOTAL ANNUAL COST SPREADSHEET PROGRAM -- RECUPERATIVE THERMAL OXIDIZERS

Describes the annual operating costs for purchasing, installing and

operating a recuperative thermal oxidizer to control the above process.

 

 

COST BASE DATE: April 1988 [1]

VAPCCI  [2] 3rd Quarter 2006 146.4

INPUT PARAMETERS

-- Gas flowrate (scfm): 270000

-- Reference temperature (oF): 77

-- Inlet gas temperature (oF): 80

-- Inlet gas density (lb/scf): 0.0739

-- Primary heat recovery (fraction): 0.70

-- Waste gas heat content (BTU/scf): 0.146

-- Waste gas heat content (BTU/lb): 1.98

-- Gas heat capacity (BTU/lb-oF): 0.255

-- Combustion temperature (oF): 1600

-- Preheat temperature (oF): 1144

-- Fuel heat of combustion (BTU/lb): 21502

-- Fuel density (lb/ft3): 0.0408

DESIGN PARAMETERS

-- Auxiliary Fuel Reqrmnt (lb/min): 145.275

    (scfm): 3560.7

-- Total Gas Flowrate (scfm): 273561

Page 2 of  14 Recuperative



BACT Cost-Benefit Evaluation 3/28/2022

CAPITAL COSTS

Equipment Costs ($):

-- Incinerator:

@ 0 % heat recovery: 0

@ 35 % heat recovery: 0

@ 50 % heat recovery: 0

@ 70 % heat recovery: 488,088

PTE Containment or other capital costs

Total Equipment Cost--base: 488,088

  '      '      '   --escalated: 893,766

Instrumentation: 0

Sales Tax: 26,813

Freight: 44,688

Purchased Equipment Cost ($): 1,054,644

Direct Installation Costs:

Foundations & Supports: 84,372

Handling & Erection: 147,650

Electrical: 42,186

Piping: 21,093

Ductwork and Insulation: 10,546

Painting: 10,546

Direct Installation Cost: 316,393

Site Preparation: 0  

Buildings or PTE: 0

Total Direct Cost: 1,371,038

Page 3 of  14 Recuperative



BACT Cost-Benefit Evaluation 3/28/2022

Indirect Installation Costs:

Engineering: 105,464

Field Expenses: 52,732

Contractor Fees: 105,464

Start-Up: 21,093

Performance Test: 10,546

Contingencies: 31,639

Total Indirect Cost: 326,940

Total Capital Investment ($): 1,697,977

============== ============= =================== ============= ==============

ANNUAL COST INPUTS

Operating factor (hr/yr): 8760

Operating labor rate ($/hr): 75.00

Maintenance labor rate ($/hr): 82.50

Operating labor factor (hr/sh): 0.5

Maintenance labor factor (hr/sh): 0.5

Electricity price ($/kwh): 0.083

Natural gas price ($/mscf): 7.80

Annual interest rate (fraction): 0.070

Control system life (years): 20

Capital recovery factor: 0.0944

Taxes, insurance, admin. factor: 0.04

Pressure drop (in. w.c.): 19.0

     ANNUAL COSTS

      Item  Cost ($/yr)   Wt. Factor  W.F.(cond.)

-----------------------------------------------------------------------------------------------------------------------------------

Operating labor 41,063 0.003      ----

Supervisory labor 6,159 0.000      ----

Maintenance labor 45,169 0.003      ----

Maintenance materials 45,169 0.003      ----

Natural gas 14,597,540 0.925      ----

Electricity 736,981 0.047      ----

Overhead 82,536 0.005 0.014

Taxes, insurance, administrative 67,919 0.004      ----

Capital recovery 160,277 0.010 0.014

---------------------------------------------------------------------------------------------------------------------------------------------------

Total Annual Cost 15,782,811 1.000 1.000
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BACT Cost-Benefit Evaluation 3/28/2022

[1] Original equipment costs reflect this date.

[2] VAPCCI = Vatavuk Air Pollution Control Cost Index (for thermal

incinerators) corresponding to year and quarter shown.  Original

equipment cost, purchased equipment cost, and total capital investment

have been escalated to this data via the VAPCCI and control equipment 

vendor data.   Latest indexes included herein.

2006 Costs for

270000

RACT Cost Summary Table scfm system

2022 dollars 1.6808
1 Purchased Equipment Cost (PEC) 1,054,644 1,772,646      

2 Total Direct Cost (includes PEC) 1,371,038 2,304,440      

3 Total Indirect Cost 326,940 549,520        

4 Total Capital Investment (= 2+3) 1,697,977    2,853,960      

5 Annual Direct Operating Costs 15,472,080 26,005,471     

6 Annual Indirect Operating Costs 150,455 252,884        

7 Annual Capital Recovery Costs 160,277 269,394        

8 Total Annual Costs (= 5+6+7) 15,782,811 26,527,749     

2006 dollars

Oxidizer VOC Control Efficiency 95 %

Annual VOC Input to the Control Device 393.12 tons

Annual VOC Emissions Controlled 373.464

Annual VOC Emissions after Controls 19.656 2022 dolars

Annual Cost of Control Device 42,261$     $/ton Controlled 71,031.61                 

U.S. Bureau of Labor 

Statistics Correction 

Factor - 2006 to 2022 

CPI Inflation Calculator
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BACT Cost-Benefit Evaluation 3/28/2022

Company Name: Adient

Location: Pulaski, TN

Process: Spray Mold Release 3 Foam Lines

TOTAL ANNUAL COST SPREADSHEET PROGRAM--REGENERATIVE THERMAL OXIDIZER (RTO)

Describes the annual operating costs for purchasing, installing and

operating a regenerative thermal oxidizer to control the above process.

 

COST BASE DATE:  December 1988 [1]

VAPCCI  [2] 3rd Quarter 2006 139.0

INPUT PARAMETERS

-- Gas flowrate (scfm): 270000
-- Reference temperature (oF): 77
-- Inlet gas temperature (oF): 80
-- Inlet gas density (lb/scf): 0.0739
-- Primary heat recovery (fraction): 0.95
-- Waste gas heat content (BTU/scf): 0.146
-- Waste gas heat content (BTU/lb): 1.98
-- Gas heat capacity (BTU/lb-oF): 0.255
-- Combustion temperature (oF): 1450
-- Heat loss (fraction): 0.01
-- Exit temperature (oF): 149
-- Fuel heat of combustion (BTU/lb): 21502
-- Fuel density (lb/ft3): 0.0408

DESIGN PARAMETERS

Auxiliary Fuel Requirement (lb/min): 17.642
     (scfm): 432.4

Total Gas Flowrate (scfm): 270432
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BACT Cost-Benefit Evaluation 3/28/2022

TOTAL CAPITAL INVESTMENT ($) [3]

(Cost correlations range: 5000 to 500,000 scfm)

PTE Containment or other capital costs 0
@ 85 % heat recovery--base: 0
  '   '        '    --escalated: 0
@ 95 % heat recovery--base: 6,755,111
  '   '        '    --escalated: 10,269,247

============== ============= =================== ============= ============

ANNUAL COST INPUTS

Operating factor (hr/yr): 8760
Operating labor rate ($/hr): 75.00
Maintenance labor rate ($/hr): 82.50
Operating labor factor (hr/sh): 0.50
Maintenance labor factor (hr/wk): 1.00
Electricity price ($/kwh): 0.083
Natural gas price ($/mscf): 7.80
Annual interest rate (fraction): 0.070
Control system life (years): 20
Capital recovery factor: 0.0944
Taxes, insurance, admin. factor: 0.04
Pressure drop (in. w.c.): 20.0

      ANNUAL COSTS

      Item  Cost ($/yr)   Wt. Factor  W.F.(cond.)

------------------------------------------------------------------------------------------------------------------------ ------------------------

Operating labor 41,063 0.010      ----

Supervisory labor 6,159 0.002      ----

Maintenance labor 4,290 0.001      ----

Maintenance materials 4,290 0.001      ----

Natural gas 1,772,684 0.442      ----

Electricity 766,841 0.191      ----

Overhead 33,481 0.008 0.022
Taxes, insurance, administrative 410,770 0.102      ----
Capital recovery 969,344 0.242 0.344
------------------------------------------------------------------------------------------------ ------------------------------------------------
Total Annual Cost 4,008,922 1.000 1.000
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BACT Cost-Benefit Evaluation 3/28/2022

[1] Base total capital investment reflects this date.

[2] VAPCCI = Vatavuk Air Pollution Control Cost Index (for regenerative

thermal oxidizers) corresponding to year and quarter shown.  Base

total capital investment has been escalated to this date via VAPCCI and

control equipment vendor data.  Latest indexes included herein.

[3] Source: Vatavuk, William M. ESTIMATING COSTS OF AIR POLLUTION 

CONTROL. Boca Raton, FL: Lewis Publishers, 1990.

COMPARISON OF REECO/DUPONT, CO$T-AIR, AND MANUAL RTO COSTS: (1st Qtr. '91 $)

Flow (scfm) REECo ($) Manual ($) [a] Manual/REECo CO$T-AIR ($) [b]    C-A/REECo

------------------------------------------------------------------------------------------------------------------------------------------------

2,000 340,000 371,061 1.09 640,305 1.88

5,000 425,000 423,946 1.00 713,363 1.68

10,000 500,000 512,087 1.02 835,125 1.67

25,000 850,000 776,511 0.91 1,200,413 1.41

50,000 1,500,000 1,217,217 0.81 1,809,225 1.21

100,000 2,850,000 2,098,629 0.74 3,026,850 1.06

[a]  Escalated from April. '88 to 1st quarter '91 and multiplied by installation factor of 1.416 (1.2*1.18).

Range of correlation: 10,000 to 100,000 scfm.

[b]  Escalated from Dec. '88 to 1st quarter '91.  Costs pertain to 95% heat recovery units.

Range of correlation: 5,000 to 500,000 scfm.
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BACT Cost-Benefit Evaluation 3/28/2022

Costs for

270000

RACT Cost Summary Table for RTO scfm system 2022 Costs

1 Total Capital Investment ########## 17,260,550  1.6808

2 Annual Direct Operating Costs 2,595,327 4,362,226   

3 Annual Indirect Operating Costs 444,251 746,697     

4 Annual Capital Recovery Costs 969,344 1,629,274   

5 Total Annual Costs (= 2+3+4) 4,008,922 6,738,197   

Oxidizer VOC Control Efficiency 95 %

Annual VOC Input to the Control Device 393.12 tons

Annual VOC Emissions Controlled 373.464

Annual VOC Emissions after Controls 19.656

Annual Cost of Control Device 10,734$    
$/ton 

Controlled
$18,042

U.S. Bureau of Labor 

Statistics Correction 

Factor - 2006 to 2022 

CPI Inflation 

Calculator
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BACT Cost-Benefit Evaluation 3/28/2022

Company Name: Adient

Location: Pulaski, TN

Process: Spray Mold Release 3 Foam Lines

TOTAL ANNUAL COST SPREADSHEET PROGRAM--CATALYTIC INCINERATORS (FIXED)

Describes the annual operating costs for purchasing, installing 

and operating a Catalytic Oxidizer to control the above process.

COST REFERENCE DATE:  April 1988 [1]  

VAPCCI  [2] 3rd Quarter 2006 217.4

INPUT PARAMETERS

-- Gas flowrate (scfm): 270000
-- Reference temperature (oF): 77
-- Inlet gas temperature (oF): 80
-- Inlet gas density (lb/scf): 0.0739
-- Primary heat recovery (fraction): 0.70
-- Waste gas heat content (BTU/scf): 0.146

-- Waste gas heat content (BTU/lb): 1.98
-- Gas heat capacity (BTU/lb-oF): 0.248
-- Combustion temperature (oF): 650

-- Preheat temperature (oF): 479

-- Fuel heat of combustion (BTU/lb): 21502

-- Fuel density (lb/ft3): 0.0408

DESIGN PARAMETERS

-- Auxiliary Fuel Reqrmnt (lb/min): 51.173
    (scfm): 1254.3

-- Total Gas Flowrate (scfm): 271254
-- Catalyst Volume (ft3): 525.3

CAPITAL COSTS

Equipment Costs ($):

-- Incinerator:

@ 0 % heat recovery: 0
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BACT Cost-Benefit Evaluation 3/28/2022

@ 35 % heat recovery: 0
@ 50 % heat recovery: 0
@ 70 % heat recovery: 1,453,093

-- Other (auxiliary equipment, etc.): 0

Total Equipment Cost--base: 1,453,093
  '       '      '  --escalated: 3,414,836

Instrumentation 341,484

Sales Tax 102,445

Freight 170,742

Purchased Equipment Cost ($): 4,029,506

Direct Installation Costs:  

Foundation & Supports 322,361

Handling & Erection 564,131

Electrical 161,180

Piping 80,590

Ductwork & Insulation 40,295

Painting 40,295

Buildings or PTE: 0

Total Direct Cost: 5,238,358

Indirect Installation Costs:

Engineering 402,951

Field Expenses 201,475

Contractor Fees 402,951

Start-Up 80,590

Performance Test 40,295

Contingencies 120,885

Total Indirect Costs: 1,249,147

Total Capital Investment ($): 6,487,505

============== ============= ============== ============= =============

ANNUAL COST INPUTS

Operating factor (hr/yr): 8760
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BACT Cost-Benefit Evaluation 3/28/2022

Operating labor rate ($/hr): 75.00

Maintenance labor rate ($/hr): 82.50
Operating labor factor (hr/sh): 0.5

Maintenance labor factor (hr/sh): 0.5

Electricity price ($/kwh): 0.083

Catalyst price ($/ft3): 650

Natural gas price ($/mscf): 7.80

Annual interest rate (fraction): 0.07

Control system life (years): 20

Catalyst life (years): 2

Capital recovery factor (system): 0.0944
Capital recovery factor (catalyst): 0.5531
Taxes, insurance, admin. factor: 0.04

Pressure drop (in. w.c.): 21.0

      ANNUAL COSTS

      Item  Cost ($/yr)   Wt. Factor  W.F.(cond.)

------------------------------------------------------------------------------------------------------------------------ ------------------------

Operating labor 41,063 0.006      ----

Supervisory labor 6,159 0.001      ----

Maintenance labor 45,169 0.006      ----

Maintenance materials 45,169 0.006      ----

Natural gas 5,142,028 0.713      ----

Electricity 807,684 0.112      ----

Catalyst replacement 203,972 0.028      ----

Overhead 82,536 0.011 0.031
Taxes, insurance, administrative 259,500 0.036      ----
Capital recovery 577,564 0.080 0.116
------------------------------------------------------------------------------------------------- ------------------------------------------------
Total Annual Cost 7,210,843 1.000 1.000

[1] Original equipment costs reflect this date.

[2] VAPCCI = Vatavuk Air Pollution Control Cost Index (for catalytic

incinerators) corresponding to year and quarter shown.  Original

equipment cost, purchased equipment cost, and total capital investment

have been escalated to this date via the VAPCCI and control equipment

vendor data.
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BACT Cost-Benefit Evaluation 3/28/2022

RACT Cost Summary Table

2006 dollars 2022 dollars

1 Purchased Equipment Cost (PEC) 4,029,506 6,772,794 1.6808

2 Total Direct Cost (includes PEC) 5,238,358 8,804,632

3 Total Indirect Cost 1,249,147 2,099,566

4 Total Capital Investment (= 2+3) 6,487,505 10,904,199

5 Annual Direct Operating Costs 6,291,244 10,574,322

6 Annual Indirect Operating Costs 342,036 574,894

7 Annual Capital Recovery Costs 577,564 970,769

8 Total Annual Costs (= 5+6+7) 7,210,843 12,119,985

Oxidizer VOC Control Efficiency (%) 95 %

Annual VOC Input to the Control Device 393.12 tons

Annual VOC Emissions Controlled 373.464 tons

Annual VOC Emissions after Controls 19.656 tons

Annual Cost of Control Device 19,308$            per ton controlled $32,453

U.S. Bureau of Labor 

Statistics Correction 

Factor - 2006 to 2022 

CPI Inflation 

Calculator
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CPI

3rd Qtr. 2006 2022 1.6808

Regen 139.0 233.6

Recup 146.4 246.1

CatOX 217.4 365.4

U.S. Bureau of Labor Statistics Correction 

Factor - 2006 to 2022 CPI Inflation Calculator
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Appendix E 

TDEC Construction Permit Application Forms 



CN- 1397                     RDA 1298 

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

  APC Index 
 

TITLE V PERMIT APPLICATION 
INDEX OF AIR POLLUTION PERMIT APPLICATION FORMS 

 

Section 1: Identification and Diagrams

This application contains the 
following forms: 

APC Form 1, Facility Identification 

APC Form 2, Operations and Flow Diagrams 

Section 2: Emission Source Description Forms

Total number  
of this form 

This application contains the following forms 
(one form for each incinerator, printing 
operation, fuel burning installation, etc.): 

APC Form 3, Stack Identification 
 

APC Form 4, Fuel Burning Non-Process Equipment 
 

APC Form 5, Stationary Gas Turbines or Internal Combustion 
Engines 

 

APC Form 6, Storage Tanks 
 

APC Form 7, Incinerators 
 

APC Form 8, Printing Operations 
 

APC Form 9, Painting and Coating Operations 
 

APC Form 10, Miscellaneous Processes 
 

APC Form 33, Stage I and Stage II Vapor Recovery Equipment 
 

APC Form 34, Open Burning 
 

Section 3: Air Pollution Control System Forms 

Total number  
of this form 

This application contains the following forms 
(one form for each control system in use at the 
facility):

APC Form 11, Control Equipment - Miscellaneous 
 

APC Form 13, Adsorbers 
 

APC Form 14, Catalytic or Thermal Oxidation Equipment 
 

APC Form 15, Cyclones/Settling Chambers 
 

APC Form 17, Wet Collection Systems  

APC Form 18, Baghouse/Fabric Filters 
 

 
(OVER)  





CN- 1398 RDA 1298 

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 1 
 

 

TITLE V PERMIT APPLICATION 
FACILITY IDENTIFICATION 

SITE INFORMATION
1. O  For

APC
Use 
Only

APC company point no. 

2. Site name (if different from legal name) APC Log/Permit no. 

3. Site address (St./Rd./Hwy.) NAICS or SIC Code 

 City or distance to nearest town Zip code 
 

County name 
 

4. Site location (in Lat./Long) Latitude Longitude 

CONTACT INFORMATION (RESPONSIBLE OFFICIAL)

5. Responsible official contact Phone number with area code 

6. Mailing address (St./Rd./Hwy.) Fax number with area code 

 City State Zip code Email address 

CONTACT INFORMATION (TECHNICAL)
7. Principal technical contact Phone number with area code 

8. Mailing address (St./Rd./Hwy.) Fax number with area code 

 City State Zip code Email address 

CONTACT INFORMATION (BILLING)
11. Billing contact Phone number with area code 

12. Mailing address (St./Rd./Hwy.) Fax number with area code 

 City State Zip code Email address 

TYPE OF PERMIT REQUESTED
13. Permit requested for: 
 
  Init ial application to operate :   __________ Minor permit modification :   __________
 
  Permit renewal to operate :   __________ Significant  modification :   __________ 
 
 Administrative permit amendment :   __________ Construction permit :  __________ 

 
(OVER)  



CN- 1398     RDA 1298 

APC 1 

HAZARDOUS AIR POLLUTANTS, DESIGNATIONS, AND OTHER PERMITS ASSOCIATED WITH FACILITY

14. Is this facility subject to the provisions governing prevention of accidental releases of hazardous air contaminants contained in Chapter 1200-03-32 of the 
Tennessee Air Pollution Control regulations? 

   __________ Yes __________ No 
 
 If the answer is Yes, are you in compliance with the provisions of Chapter 1200-03-32 of the Tennessee Air Pollution Control regulations?
  

   __________ Yes __________ No  

15. I - designation. 

16. List all valid Air Pollution permits issued to the sources contained in this application [identify all permits with most recent permit numbers and emission source 
reference numbers listed on the permit(s)]. 

 

17. Page number : Revision number: Date of revision: 
 

 
 



CN 1399 RDA 1298

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 2 

TITLE V PERMIT APPLICATION 
OPERATIONS AND FLOW DIAGRAMS

1. Please list, identify, and describe briefly process emission sources, fuel burning installations, and incinerators that are contained in this application. Please attach a 
flow diagram for this application.

2. List  all insignificant activities which are exempted because of size or production rate and cite the applicable regulat ions.

3. Are there any storage piles?

YES  __________ NO  __________

4. List  the states that are within 50 miles of your facility.

5. Page number: Revision Number: Date of Revision:



CN  1400                         RDA 1298 

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 3 
 

 

TITLE V PERMIT APPLICATION 
STACK IDENTIFICATION

 

GENERAL IDENTIFICATION AND DESCRIPTION 

1. Facil ity name: 
 

2. Emission source (identify): 
 

STACK DESCRIPTION
3. Stack ID (or flow diagram point identification):
 

4. Stack height above grade in feet: 

5. Velocity (data at exit conditions): 
 
 ___________________  (Actual feet per second) 

6. Inside dimensions at  outlet in feet: 

7. Exhaust  flow rate at exit condit ions (ACFM): 
 

8. Flow rate at  standard conditions (DSCFM): 

9. Exhaust  temperature:
 
 
 
 ___________________  Degrees Fahrenheit ( F) 

10. Moisture content (data at exit conditions): 
 
  Grains per dry 
  standard cubic 
 __________  Percent __________  foot (gr./dscf.) 

11. Exhaust  temperature that is equaled or exceeded during ninety (90) percent or more of the operating t ime ( for stacks subject to diffusion equation only): 
 
 
 ________________________  ( F ) 
 

12. If this stack is equipped with continuous pollutant monitoring equipment required for compliance, what pollutant(s) does this equipment monitor (e.g., Opacity, 
SO2, NOx, etc.)? 

 Complete the appropriate APC form(s) 4, 5, 7, 8, 9, or 10 for each source exhausting through this stack. 

BYPASS STACK DESCRIPTION

13. Do you have a bypass stack? 
 
 ________   Yes ________   No 
 
 If yes, describe the conditions which require its use & complete APC form 4 for the bypass stack. Please identify the stack n umber(s) of flow diagram point 

number(s) exhausting through this bypass stack.
 
 

14. Page number: Revision Number: Date of Revision: 
 
 



CN- 1407 RDA 1298

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 10

TITLE V PERMIT APPLICATION 
MISCELLANEOUS PROCESSES 

GENERAL IDENTIFICATION AND DESCRIPTION
1. Facil ity name:

2. Process emission source (identify):

3. Stack ID or flow diagram point identification (s): 4. Year of construction or last  modification:

If the emissions are controlled for compliance, attach an appropriate Air Pollution Control system form.

5. Normal operating schedule:_______   Hrs./Day ________   Days/Wk.________   Days/Yr.

6. Location of this process emission source in UTM coordinates: UTM Vertical :  ____________   UTM Horizontal:  ____________

7. Describe this process (Please attach a flow diagram of this process) and check one of the following:

________ Batch________ Continuous

PROCESS MATERIAL INPUT AND OUTPUT
8. List the types and amounts of raw materials input to this process:

Material Storage/Material handling process Average usage (units) Maximum usage (units)

9. List the types and amounts of primary products produced by this process:

Material Storage/Material handling process Average usage (units) Maximum usage (units)

10. Process fuel usage:

Type of fuel Max heat input (106 BTU/Hr.) Average usage (units) Maximum usage (units)

11. List  any solvents, cleaners, etc., associated with this process:

If the emissions and/or operations of this process are monitored for compliance, please attach the appropriate Compliance Demonstration form.

12. Describe any fugitive emissions associated with this process, such as outdoor storage piles, open conveyors, open air sand blast ing, material handling operations, 
etc. (please attach a separate sheet if necessary).

13. Page number: Revision Number: Date of Revision:

A detailed description of the process is included in the narrative portion of the application.



CN- 1414 RDA 1298

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 19

TITLE V PERMIT APPLICATION 
COMPLIANCE CERTIFICATION - MONITORING AND REPORTING 

DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE 
All sources that  are subject to 1200-03-09-.02(11) of the Tennessee Air Pollution Control Regulations are required to certify compliance with all applicable 
requirements by including a statement within the permit application of the methods used for determining compliance.  This statement must include a description of the 
monitoring, recordkeeping, and reporting requirements and test methods.  In addit ion, the application must include a schedule for compliance certificat ion submittals 
during the permit term.  These submittals must be no less frequent than annually and may need to be more frequent if specified by the underlying applicable 
requirement or the Technical Secretary.

GENERAL IDENTIFICATION AND DESCRIPTION

1. Facility name:

2. Process emission source, fuel burning installation, or incinerator (identify):

3. Stack ID or flow diagram point identification(s):

METHODS OF DETERMINING COMPLIANCE
4. This source as described under Item #2 of this application will use the following method(s) for determining compliance with applicable requirements

(and special operating conditions from an existing permit).  Check all that apply and at tach the appropriate form(s)

______ Continuous Emission Monitoring (CEM) - APC 20
Pollutant(s):

____________________________________________________________________________

______ Emission Monitoring Using Portable Monitors - APC 21
Pollutant(s):

____________________________________________________________________________

______ Monitoring Control System Parameters or Operating Parameters of a Process - APC 22
Pollutant(s):

____________________________________________________________________________

______ Monitoring Maintenance Procedures - APC 23
Pollutant(s):

____________________________________________________________________________

______ Stack Testing - APC 24
Pollutant(s):

____________________________________________________________________________

______ Fuel Sampling & Analysis (FSA) - APC 25
Pollutant(s):

____________________________________________________________________________

______ Recordkeeping - APC 26
Pollutant(s):

____________________________________________________________________________

______ Other (please describe) - APC 27
Pollutant(s):

____________________________________________________________________________

5. Compliance certification reports will be submitted to the Division according to the following schedule:

Start date: _______________________________________________________________________________________

And every ______ days thereafter.

6. Compliance monitoring reports will be submitted to the Division according to the following schedule:

Start date: _______________________________________________________________________________________

And every ______ days thereafter.

7. Page number: Revision number: Date of revision:



CN- 1417 RDA 1298 

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 22

TITLE V PERMIT APPLICATION - COMPLIANCE DEMONSTRATION BY 
MONITORING CONTROL SYSTEM PARAMETERS OR OPERATING PARAMETERS OF A PROCESS 

The monitoring of a control system parameter or a process parameter shall be acceptable as a compliance demonstration method provided that a correlation between the 
parameter value and the emission rate of a particular pollutant is established.

GENERAL IDENTIFICATION AND DESCRIPTION
1. Facility name: 2. Stack ID or flow diagram point identification(s)

3. Emission source:

MONITORING DESCRIPTION
4. Pollutant(s) being monitored:

5. Description of the method of monitoring and establishment of correlation between the parameter value and the emission rate of a particular pollutant:

6. Compliance demonstration frequency (specify the frequency with which compliance will be demonstrated):

7. Page number: Revision number: Date of revision:



CN- 1421 RDA 1298

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 26

TITLE V PERMIT APPLICATION 
COMPLIANCE DEMONSTRATION BY RECORDKEEPING 

Recordkeeping shall be acceptable as a compliance demonstration method provided that a correlation between the parameter value recorded and the applicable 
requirement is established. 

GENERAL IDENTIFICATION AND DESCRIPTION
1. Facility name: 2. Stack ID or flow diagram point identification(s):

3. Emission source (identify):

MONITORING AND RECORDKEEPING DESCRIPTION
4. Pollutant(s) or parameter being monitored:

5. Material or parameter being monitored and recorded:

6. Method of monitoring and recording:

7. Compliance demonstration frequency (specify the frequency with which compliance will be demonstrated):

8. Page number: Revision number: Date of revision:



CN  1424 RDA 1298 

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 
 

 

APC 29 

 

TITLE V PERMIT APPLICATION 
EMISSION SUMMARY FOR THE FACILITY OR FOR THE 

SOURCES CONTAINED IN THIS APPLICATION 
GENERAL IDENTIFICATION AND DESCRIPTION 

1. Facility name: 
 
 

EMISSIONS SUMMARY TABLE CRITERIA AND SELECTED POLLUTANTS

2. Complete the following emissions summary for regulated air pollutants at this facility or for the sources contained in this application. 

 
Summary of Maximum Allowable Emissions Summary of Actual Emissions 

Air Pollutant 

Tons per Year 
Reserved for State use

(Pounds per Hour- 
Item 4, APC 28) 

Tons per Year 
Reserved for State use 

(Pounds per Hour- 
Item 4, APC 28) 

 
    

Part iculate Matter (TSP) 
    

Sulfur Dioxide 
    

Volatile Organic Compounds 
    

Carbon Monoxide 
    

Lead 
    

Nitrogen Oxides 
    

Total Reduced Sulfur 
    

Mercury
    

Asbestos 
    

Beryllium 
    

Vinyl Chlorides 
    

Fluorides 
    

Gaseous Fluorides 
    

Greenhouse Gases in  
CO2 Equivalents 

    

 
    

     

     

     

( Continued on next page )



CN  1424 RDA 1298 

APC 29 
( Continued from previous page ) 

EMISSIONS SUMMARY TABLE HAZARDOUS AIR POLLUTANTS  
 
3. Complete the following emissions summary for regulated air pollutants that are hazardous air pollutant(s) at this facility or for the sources contained  
 in this application. 

 Summary of Maximum Allowable Emissions Summary of Actual Emissions 

Air Pollutant  & CAS 

Tons per Year 
Reserved for State use

(Pounds per Hour-
Item 5, APC 28) 

Tons per Year 
Reserved for State use 

(Pounds per Hour- 
Item 5, APC 28) 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

4. Page number: Revision number: Date of revision: 
 

 



CN- 1425 RDA 1298

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower 
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 30

TITLE V PERMIT APPLICATION 
CURRENT EMISSIONS REQUIREMENTS AND STATUS

GENERAL IDENTIFICATION AND DESCRIPTION
1. Facility name: 2. Emission source number

3. Describe the process emission source / fuel burning installation / incinerator.

EMISSIONS AND REQUIREMENTS

4. Identify if only a part of
the source is subject to
this requirement

5. Pollutant 6. Applicable requirement(s): TN Air Pollution Control
Regulations, 40 CFR, permit restrictions,
air quality based standards

7. Limitation 8. Maximum actual
emissions

9. Compliance status
( In/Out )

10. Other applicable requirements (new requirements that apply to this source during the term of this permit)

11. Page number: Revision number: Date of revision:

Please refer to the application narrative for a list of applicable requirements. Adient requests that this action under the PSD
permitting process be rolled into the Title V permit renewal process and accordingly, the PSD application includes the most current
regulatory requirements including allowable emission rates. Regarding compliance status associated with applicable requirements,
please refer to TDEC application form APC 31 below, Note 5.



CN- 1426 RDA 1298

State of Tennessee 
Department of Environment and Conservation 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 15th Floor 
Nashville, TN 37243 
Telephone: (615) 532-0554 

APC 31

TITLE V PERMIT APPLICATION 
COMPLIANCE PLAN AND COMPLIANCE CERTIFICATION 

GENERAL IDENTIFICATION AND DESCRIPTION

1. Facility name:

2. List  all the process emission source(s) or fuel burning installation(s) or incinerator(s) that are part of this application.

COMPLIANCE PLAN AND CERTIFICATION
3. Indicate that source(s) which are contained in this application are presently in compliance with all applicable requirements, by checking the following:

______ A. Attached is a statement of identification of the source(s) currently in compliance.  We will continue to operate and maintain the source(s)
to assure compliance with all the applicable requirements for the duration of the permit.

______ B APC 30 form(s) includes new requirements that apply or will apply to the source(s) during the term of the permit.  We will meet such
requirements on a timely basis.

4. Indicate that there are source(s) that are contained in this application which are not presently in full compliance, by check ing both of the following:

______ A. Attached is a statement of identification of the source(s) not in compliance, non-complying requirement(s), brief description of the problem,
and the proposed solution.

______ B. We will achieve compliance according to the following schedule:

Action Deadline

Progress reports will be submitted:

Start date: ________________________ and every 180 days thereafter until compliance is achieved.

5. State the compliance status with any applicable compliance assurance monitoring and compliance certification requirements that have been promulgated
under section 114(a)(3) of the Clean Air Act as of the date of submittal of this APC 31.

6. Page number: Revision number: Date of revision:

































































































































































































































Material Name: HYPERLITE® POLYOL E-855 Material Number: 83470772 

 Page: 1 of 7 

 

 

SAFETY DATA SHEET 
 

 

1. Identification  

 

 

 

 

 

 

 

 

 

 

Product Name: HYPERLITE® POLYOL E-855 

Material Number: 83470772 

Chemical Family: Polymer Polyol 

Use: Polyol components for the production of polyurethanes 

 

2. Hazards Identification  

 

This product is not classified as hazardous according to OSHA HazCom 2012 (29 CFR 1910.1200). 

 

3. Composition/Information on Ingredients  

 

Hazardous Components 
 

There are no hazardous components above the relevant concentration limits according to OSHA HazCom 

2012. 

 

 

4. First Aid Measures  

 

Most Important Symptom(s)/Effect(s)

Acute: Not expected to cause adverse acute health effects. 

 

Eye Contact 
In case of contact, flush eyes with plenty of lukewarm water. Get medical attention if irritation develops. 

 

Skin Contact 
In case of skin contact, wash affected areas with soap and water. Thoroughly clean shoes before reuse. 

Wash clothing before reuse. Get medical attention if irritation develops and persists. 

 

Inhalation 

Covestro LLC 

1 Covestro Circle 

Pittsburgh, PA  15205 

USA 

TRANSPORTATION EMERGENCY  

CALL CHEMTREC: (800) 424-9300 

INTERNATIONAL: (703) 527-3887 

  

NON-TRANSPORTATION  

Emergency Phone: Call Chemtrec 

Information Phone: (844) 646-0545 



Material Name: HYPERLITE® POLYOL E-855 Material Number: 83470772 

 Page: 2 of 7 

 

 

If inhaled, remove to fresh air. If breathing is difficult, give oxygen. Get medical attention if irritation 

develops. 

 

Ingestion 
If ingested, do not induce vomiting unless directed to do so by medical personnel. Get medical attention. 

 

5. Firefighting Measures  

 

 

Suitable Extinguishing Media: Carbon dioxide (CO2), Dry chemical, Foam, water spray for large 

fires. 

 

Unsuitable Extinguishing Media No Data Available 

 

Fire Fighting Procedure 
Firefighters should be equipped with self-contained breathing apparatus to protect against potentially toxic 

and irritating fumes. Toxic and irritating gases/fumes may be given off during burning or thermal 

decomposition. Use cold water spray to cool fire-exposed containers to minimize the risk of rupture. 

 

Hazardous Decomposition Products 
By Fire and Thermal Decomposition:   Carbon dioxide (CO2), carbon monoxide (CO), oxides of nitrogen 

(NOx), dense black smoke., Other undetermined compounds  

 

6. Accidental Release Measures  

 

Spill and Leak Procedures 
Dike or dam spilled material and control further spillage, if possible. Cover spill with inert material (e. g., 

dry sand or earth) and collect for proper disposal. Collect and place in appropriately marked sealable 

containers for disposal. Wash spill area with soap and water. 

 

7. Handling and Storage  

 

Handling/Storage Precautions 
Handle in accordance with good industrial hygiene and safety practices. Wash thoroughly after handling. 

Keep container closed when not in use. Material is hygroscopic and may absorb small amounts of 

atmospheric moisture. If contamination with isocyanates is suspected, do not reseal containers. Avoid 

inhalation of vapour or mist. 

 

Storage Temperature 

Minimum: 20 °C (68 °F) 

Maximum: 60 °C (140 °F) 

 

Storage Conditions 
Store separate from food products. 

 

 

 

Employee education and training in the safe use and handling of this product are required under the OSHA 

Hazard Communication Standard 29 CFR 1910.1200. 

 

Substances to Avoid 
Oxidizing agents, Isocyanates 
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8. Exposure Controls/Personal Protection  

 

The recommendations in this section should not be a substitute for a personal protective equipment (PPE) 

assessment performed by the employer as required by 29 CFR 1910 Subpart I. 

 

Exposure Limits 

 

Country specific exposure limits have not been established or are not applicable 

 

 

Any component which is listed in section 3 and is not listed in this section does not have a known ACGIH 

TLV, OSHA PEL or supplier recommended occupational exposure limit. 

 

Industrial Hygiene/Ventilation Measures 
Use local and general exhaust ventilation to control levels of exposure. 

 

Respiratory Protection 
None required under normal conditions of use., NIOSH approved air-supplied respirator during die 

cleaning, high temperature processing or when thermal decomposition is suspected. 

 

Hand Protection 

Ensure gloves remain in good condition during use and replace if any deterioration is observed. 

 

Permeation resistant gloves., butyl-rubber, Nitrile rubber, Neoprene gloves 

 

Eye Protection 
Safety glasses with side-shields 

 

Skin Protection 
Wear as appropriate:, Impervious protective clothing. 

 

Additional Protective Measures 
Employees should wash their hands and face before eating, drinking, or using tobacco products. Educate 

and train employees in the safe use and handling of this product. 

 

 

9. Physical and Chemical Properties  

 

State of Matter: liquid 

Appearance: viscous 

Color: White 

Odor: mild 

Odor Threshold: No Data Available 

pH: 4 - 8   

Boiling Point: > 200 °C (> 392 °F) (DIN 53171)  

Flash Point: 213 - 232 °C (415.4 - 449.6 °F) (DIN EN 22719)  

Evaporation Rate: No Data Available 

Lower explosion limit: No Data Available 

Upper Explosion Limit: No Data Available 

Vapor Pressure: < 0.001 mmHg   @ 20 °C (68 °F)  

Vapor Density: No Data Available 

Density: 1,055 kg/m3   @ 20 °C (68 °F) (DIN 51757)  

Relative Vapor Density: No Data Available 

Specific Gravity: 1.06  @ 25 °C (77 °F)  
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Solubility in Water: slightly soluble  

Partition Coefficient: n-

octanol/water: 

No Data Available 

Auto-ignition Temperature: No Data Available 

Decomposition Temperature: Not established 

Dynamic Viscosity: 4,119 - 6,024 cps  @ 25 °C (77 °F) (DIN 53019)  

Kinematic Viscosity: No Data Available 

Molecular Weight: < 130,000  

Pour point: -21 - -13 °C (-5.8 - 8.6 °F) (ISO 3016)  

Hygroscopicity: hygroscopic  

10. Stability and Reactivity  

 

Hazardous Reactions 
Hazardous polymerisation does not occur. 

 

Stability 
Stable 

 

Materials to Avoid 
Oxidizing agents, Isocyanates 

 

Conditions to Avoid 
None known. 

 

Hazardous Decomposition Products 
By Fire and Thermal Decomposition:   Carbon dioxide (CO2), carbon monoxide (CO), oxides of nitrogen 

(NOx), dense black smoke., Other undetermined compounds  

 

11. Toxicological Information  

 

Likely Routes of Exposure: Skin Contact 

Eye Contact 

 

Health Effects and Symptoms

Acute: Not expected to cause adverse acute health effects. 

Chronic: Not expected to cause adverse chronic health effects. 

 

Toxicity Data for: HYPERLITE® POLYOL E-855 
 

 

 

The components in this product are either not classified, below the relevant concentration limits, or do not 

have any toxicity data associated with them. 

 

Acute Oral Toxicity 
Acute toxicity estimate: 4,249 mg/kg  (Calculation method) 

 

 

 

Carcinogenicity: 
No carcinogenic substances as defined by IARC, NTP and/or OSHA 

 

12. Ecological Information  
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Ecological Data for: HYPERLITE® POLYOL E-855 
 

No data available for this product.The components in this product are either not classified, below the 

relevant concentration limits, or do not have any ecotoxicity data. 

 

13. Disposal Considerations  

 

Waste Disposal Method 
Waste disposal should be in accordance with existing federal, state and local environmental control laws. 

 

Empty Container Precautions 
Recondition or dispose of empty container in accordance with governmental regulations. Empty containers 

retain product residue; observe all precautions for product. Do not heat or cut container with electric or gas 

torch. 

 

14. Transportation Information  

 

Land transport (DOT) 

Non-Regulated 
 

Sea transport (IMDG) 

Non-Regulated 
 

Air transport (ICAO/IATA) 

Non-Regulated 
 

15. Regulatory Information  

 

United States Federal Regulations 

US. Toxic Substances Control Act: Listed on the Active Portion of the TSCA Inventory. 

 

No substances are subject to TSCA 12(b) export notification requirements. 

 

US. EPA CERCLA Hazardous Substances (40 CFR 302) Components: 
None 

 

SARA Section 311/312 Hazard Categories:

Refer to hazard classification information in Section 2. 

 

US. EPA Emergency Planning and Community Right-To-Know Act (EPCRA) SARA Title III 

Section 302 Extremely Hazardous Substance (40 CFR 355, Appendix A) Components: 
None 

 

US. EPA Emergency Planning and Community Right-To-Know Act (EPCRA) SARA Title III 

Section 313 Toxic Chemicals (40 CFR 372.65) - Supplier Notification Required Components: 
None 

 

US. EPA Resource Conservation and Recovery Act (RCRA) Composite List of Hazardous Wastes 

and Appendix VIII Hazardous Constituents (40 CFR 261): 
Under RCRA, it is the responsibility of the person who generates a solid waste, as defined in 40 CFR 

261.2, to determine if that waste is a hazardous waste. 
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State Right-To-Know Information 

The following chemicals are specifically listed by individual states; other product specific health and safety 

data in other sections of the SDS may also be applicable for state requirements.  For details on your 

regulatory requirements you should contact the appropriate agency in your state. 

 

 

Massachusetts, New Jersey or Pennsylvania Right to Know Substance Lists: 

Concentration Components CAS-No. 
>=1% Polyether Polyol CAS# is a trade secret 

>=1% Polymer CAS# is a trade secret 

>=1% Polymer CAS# is a trade secret 

>=1% Polymer CAS# is a trade secret 

 

New Jersey Environmental Hazardous Substances List and/or New Jersey RTK Special Hazardous 

Substances Lists: 

Concentration Components CAS-No. 
>=1% Polymer CAS# is a trade secret 

 

Massachusetts Right to Know Extraordinarily Hazardous Substance List: 

Concentration Components CAS-No. 
<=25 ppm Acrylonitrile 107-13-1 

<=50 ppm Styrene 100-42-5 

 

California Proposition 65 List: 

Concentration Components CAS-No. 
<=25 ppm Acrylonitrile 107-13-1 

<=50 ppm Styrene 100-42-5 

 

 

CFATS (Chemical Facility Anti-Terrorism Standards) Chemicals 
To the best of our knowledge, this product does not contain Appendix A Chemicals of Interest (COI), at or 

above the Screening Threshold Quantity (STQ), as defined by the Department of Homeland Security 

Chemical Facility Anti-terrorism Standard (CFATS, 6 CFR Part 27). 

 

CFATS (Chemical Facility Anti-Terrorism Standards) Chemicals 
To the best of our knowledge, this product does not contain Appendix A Chemicals of Interest (COI), at or 

above the Screening Threshold Quantity (STQ), as defined by the Department of Homeland Security 

Chemical Facility Anti-terrorism Standard (CFATS, 6 CFR Part 27). 

 

Based on information provided by our suppliers, this product is considered “DRC Conflict Free” as defined 

by the SEC Conflict Minerals Final Rule (Release No. 34-67716; File No. S7-40-10; Date: 2012-08-22). 

 

 

16. Other Information  

 

The method of hazard communication for Covestro LLC is comprised of product labels and safety data 

sheets. Safety data sheets for all of our products and general product declarations are available for 

download at www.productsafetyfirst.covestro.com. 

 

 

Contact: Product Safety Department 

Telephone: (412) 413-2835 

Version Date: 09/24/2019 

SDS Version: 3.5 
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Information contained in this SDS is believed to be accurate but is furnished without warranty, express or 

implied, including warranties of merchantability or fitness for a particular purpose.  The information relates 

only to the specific material designated herein. Covestro LLC.  assumes no legal responsibility for use of or 

reliance upon the information in this SDS and such information shall in no case be considered a part of our 

terms and conditions of sale. The user is responsible for determining whether the Covestro product is 

suitable for user’s method of use or application.  Covestro is not liable for any failure to observe the 

precautionary measures described in this SDS or for any misuse of the product. 

 

 

 

 Changes since the last version are highlighted in the margin. This version replaces all previous versions.  
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Section 1: Identification 

 

1.1  Product identifier: 
 Diethanolamine LFG 85 

 

Other means of identification: 
 01456 

Chemical names: DEA LFG 85; Diethanolamine Low Freezing Grade 85 
 

1.2  Recommended use: 
 Chemical raw material for industrial and professional uses. 

 

Restrictions on use: Not for food or drug use.  Keep out of reach of children.  
 

1.3 Details of the supplier of the Safety Data Sheet: 
 INEOS Oxide 

Block 5501 
21255 A Louisiana Hwy. 1 South 
Plaquemine, LA  70764 
(866) 865-4767 
www.ineosoxide.com 
 

1.4  Emergency Phone No. 
 CHEMTREC 1-800-424-9300, 24-hours 
 
 

Section 2: Hazard Identification 

 

2.1  Classification:   
 Serious eye damage – Cat. 1; H318 

Acute toxicity (Oral) – Cat. 4; H302 
Skin irritation – Cat. 2; H315  
Reproductive toxicity – Cat. 2; H361 
Specific target organ toxicity (repeated exposure) – Cat. 2 ; H373 
 

2.2  Label elements: 
 

 
Danger.   
Causes serious eye damage. 
Harmful if swallowed. 
Causes skin irritation.   
Suspected of damaging fertility or the unborn child. 
May cause damage to organs (blood, kidneys, liver) through prolonged or repeated exposure if swallowed. 
 

Prevention: 
Obtain special instructions before use. 
Do not handle until all safety precautions have been read and understood. 
Wear eye protection, face protection, protective gloves and protective clothing. 
Do not breathe fume, mist, vapors or spray. 
Wash hands and exposed skin thoroughly after handling. 
Do not eat, drink or smoke when using this product. 
 

Response: 
IF IN EYES: Rinse cautiously with water for several minutes.  Remove contact lenses, if present and easy to do.  Continue 
rinsing.  Immediately call a POISON CENTER or doctor. 
 

IF SWALLOWED: Call a POISON CENTER or doctor if you feel unwell.  Rinse mouth. 
 

IF ON SKIN:  Wash with plenty of water and soap.   
If skin irritation occurs: Get medical attention.  Take off contaminated clothing and wash it before reuse. 
 

If exposed or concerned: Get medical advice. 
 

Storage 
Store locked up. 
 

Disposal: 
Dispose of contents and container in accordance with local, regional, national and international regulations. 
 

  

http://www.ineosoxide.com/
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2.3  Other hazards: 

 May be corrosive to copper and copper alloys (e.g. brass), some aluminum alloys, zinc, zinc alloys and galvanized 
surfaces. 
Harmful to aquatic life with long lasting effects. 

 
 

Section 3: Composition/Information on Ingredients 
 

3.1 Substances: 
 

Chemical Name CAS No. EC # Wt.% GHS Classification 

Diethanolamine  
 

    Other identifiers: DEA;   2,2’-iminodiethanol 
111-42-2 203-868-0 85 

Eye dam. 1; H318 
Acute tox. 4; H302 
Skin irrit. 2; H315 
Repr. tox. 2; H361 
STOT RE 2; H373  

Aquatic chronic 3; H412 

Water 7732-18-5 231-791-2 15 Not classified 
 

 

Section 4: First-Aid Measures 

 

4.1  First-aid measures: 
 
 

Inhalation:  Remove source of exposure or move to fresh air. Get medical advice or attention if you feel unwell or are 

concerned. 
 

 Eye Contact:  Rinse cautiously with water for several minutes.  Remove contact lenses if present and easy to do.  Continue 

rinsing.  Take care not to rinse contaminated water into the unaffected eye or onto the face. Immediately call a Poison Centre 
or doctor.  Immediate treatment is required. 
 

 Skin Contact:  Take off immediately contaminated clothing, shoes and leather goods (e.g. watchbands, belts). Immediately 

wash gently and thoroughly with lukewarm, gently flowing water and mild soap for 15-20 minutes. If skin irritation occurs, get 
medical advice or attention. Thoroughly clean clothing, shoes and leather goods before reuse or dispose of safely. 
 

 Ingestion: Immediately call a Poison Centre or doctor. Do not induce vomiting. If vomiting occurs naturally, lie on your side 

in the recovery position. Rinse mouth with water.  
 

4.2  Most important symptoms and effects, acute and delayed: 

See Section 11 of this SDS where additional symptoms and important health effects are described.  
 Inhalation: Symptoms of exposure may include coughing, wheezing, sore throat, chest pain, difficult breathing, nausea and 

vomiting.  
 

 Eye Contact:  Causes severe irritation and eye damage. Serious damage, even blindness, may result if treatment is 

delayed. Symptoms include redness, pain and tearing.  If DEA is rinsed out of the eye immediately, eye injury may be 
prevented.  
 

 Skin Contact:  Causes severe skin irritation. Symptoms include local pain, redness and swelling.  Prolonged contact may 

cause chemical burns, blister formation and possible tissue destruction.  
 

 Ingestion:  Harmful if swallowed; oral toxicity in rats ranged from 680 to1820 mg/kg (LD50). Swallowing can cause severe 

irritation and/or burns of the digestive tract. Symptoms include abdominal and chest pain, nausea, vomiting and diarrhea.  
Exposure by ingestion may cause reproductive toxicity. 
Repeated exposure by ingestion may cause adverse effects to the kidney and liver and may cause anemia.  Aspiration into 
the lungs during ingestion or vomiting may cause lung injury. 
 

4.3  Immediate medical attention and special treatment: 
 If in eyes or if swallowed, call emergency medical services. 
 
 

Section 5: Fire-fighting Measures 

 

5.1  Suitable extinguishing media: 
 Water fog or fine spray, alcohol-resistant foam or dry chemical.   Use water spray to cool fire-exposed containers.   

 

Unsuitable extinguishing media:  High pressure water streams may scatter hot liquid and may spread the fire. Violent 

steam generation or eruption may occur upon application of direct water stream to hot liquids. 
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5.2  Specific hazards arising from the chemical: 
 Product can burn if heated or if involved in a fire [Flash point = 163°C (325°F)].  

Heat from a fire can cause a rapid build-up of pressure inside containers, which may cause explosive rupture. 
During a fire, smoke may contain vaporized DEA in addition to unidentified toxic and/or irritating compounds.  
Thermal decomposition and combustion products may include toxic nitrogen oxide, hydrogen cyanide, formaldehyde carbon 
monoxide, carbon dioxide and ammonia gases. 
 

5.3  Special protective equipment and precautions for fire-fighters: 
 Evacuate the area and fight fire from a safe distance or a protected location.  

Thermal decomposition products such as nitrogen oxides and hydrogen cyanide are hazardous to health.  
Do not enter without specialized protective equipment suitable for the situation.  
Approach the fire from upwind to avoid hazardous vapors. 
Burning liquids may be extinguished by dilution with water. Water spray may be used to flush spills away from ignition 
sources. Avoid all contact with this material during fire-fighting operations.  Wear chemical resistant clothing (chemical splash 
suit) and positive-pressure self-contained breathing apparatus.  
Contain water run-off if possible. 

 
 

Section 6: Accidental Release Measures 

 

6.1  Personal precautions, protective equipment and emergency procedures: 

 Isolate the area; keep all unprotected people away from the spill area.  Ventilate the area. 
Extinguish or remove all ignition sources.   
Prevent inhalation exposures, skin and possible eye contact. 
Wear protective gloves, protective clothing and face protection (See Section 8).   
Ensure clean-up is conducted by trained personnel only.   
Do not touch or walk through the spilled material.   
Spilled material may pose a slipping hazard. 
 

6.2  Environmental precautions: 

 Prevent material from contaminating soil and from entering sewers or waterways.   
 

6.3  Methods and material for containment and cleaning up: 
 Stop or reduce leak if safe to do so. Contain the spill with earth, sand or other suitable non-combustible absorbent.  

Keep materials which can burn away from spilled product. Do not absorb with sawdust, woodchips or other cellulose 
materials. 
Clean up spills immediately.  
Scoop up spilled product and any contaminated absorbents into appropriate, labeled containers. Contaminated absorbent 
may pose the same hazards as the spilled product. Flush the area with water and collect wash-water for proper disposal. 

 
 

Section 7: Handling and Storage 

 

7.1  Precautions for safe handling: 

 Do not eat, drink or smoke when using this product. 
Wear eye/face protection and protective gloves and other equipment required for the workplace. 
Wash hands and exposed skin after handling. 
Do not breathe fume/mist/vapors/spray. 
Avoid generating airborne fumes/vapors/mist from this product. 
Handle this product with adequate ventilation. 
Keep away from flames and hot surfaces. 
Prevent handling with incompatible materials such as sodium nitrite, strong acids and oxidizing agents (see Section 10). 
Prevent release of this material to the environment; prevent spills and keep away from drains. 
Never perform any welding, cutting, soldering, drilling or other hot work on an empty vessel, container or piping until all liquid 
and vapors have been cleared. 
Inspect containers for leaks before handling. Prevent damage to containers. Assume that empty containers contain residues 
which are hazardous. 
 

Remove contaminated clothing promptly. Keep contaminated clothing in closed containers; discard or launder before 
rewearing.  Maintain good housekeeping. Inform laundry personnel of contaminant's hazards. Do not take working clothes 
home. 
 

  



 Diethanolamine LFG 85 
Revision date: February 20, 2020 

SAFETY DATA SHEET 

                                                  Page 4 of 10 

 
7.2  Conditions for safe storage: 
 Keep containers tightly closed when not in use.  

Store in a cool, dry and well-ventilated place. Store away from sunlight, heat and ignition sources.  
Keep storage area away from work areas.  
Store away from strong oxidants, strong acids and other incompatible materials (see Section 10).  
Do not store in containers made of aluminum, copper, brass or other copper alloys, zinc, zinc alloys or galvanized steel.  
Store separated from food and feedstuffs. 

 
 

Section 8: Exposure Controls / Personal Protection 

 

8.1  Control parameters 
 Occupational Exposure Limits:  Consult the local jurisdiction (e.g. province/territory) for their occupational exposure limits. 

Legislation for Canadian OH&S is available at :  http://www.ccohs.ca/oshanswers/information/govt.html  
 

Ingredient ACGIH® TLV® U.S. OSHA PEL Other exposure limits 

Diethanolamine  

(Inhalable fraction and vapor) 
1 mg/m

3
  Skin 15 mg/m

3
  (3 ppm) 

NIOSH REL: 3 ppm (15 mg/m
3
) 

 

Quebec (Canada) VEMP: 3 ppm (13 mg/m
3
) 

 

8.2  Engineering controls 
 Engineering controls:  Use only in a well-ventilated area.  Use local exhaust ventilation for operations involving heating or 

spraying.  Use local exhaust ventilation in workplaces where general ventilation is not adequate to control the amount in air.  
Ventilation system should be made of corrosion-resistant material.  
 

If engineering controls and work practices are not effective in controlling exposure to this material or if adverse health symptoms 
are experienced, then wear suitable personal protection equipment including approved respiratory protection. Have appropriate 
equipment available for use in emergencies such as spills or fire. 
 

8.3  Individual protection measures (PPE) 
 Eye/Face protection:  Wear chemical safety goggles.  Wear a face-shield or full-face respirator when needed to prevent 

exposure to liquid, vapour or fume. 
 

             
 

Skin protection:  Wear chemical protective gloves. Wear clean, body-covering, protective coveralls to prevent skin exposure. If 

spill or splashing is possible, wear chemical protective apron and boots.   
Recommended materials for protective gloves and clothing include butyl rubber, neoprene rubber.  Resistance of specific 
materials can vary from product to product; evaluate resistance under conditions of use and maintain clothing carefully. 
 

  
 

Respiratory protection:  If concentrations in air exceed the occupational exposure limits, then wear respiratory protection. 

Respiratory protection should not be necessary unless the product is heated to release vapours or a mist is created. If airborne 
vapour or mist exposure is likely wear a chemical cartridge respirator with cartridges to protect against ethanolamine, or a 
powered air-purifying respirator with cartridges to protect against ethanolamine, or a full-face self-contained breathing 
apparatus.  For spills or uncontrolled releases, wear a supplied-air respirator.  
 

If respiratory protection is required, institute a complete respiratory protection program including selection, fit testing, training, 
maintenance and inspection A respiratory protection program that meets the regulatory requirement, such as OSHA’s 29 CFR 
1910.134, ANSI Z88.2 or Canadian Standards Association (CSA) Standard Z94.4, must be followed whenever workplace 
conditions warrant a respirator’s use. 
   

 Other protection:  Workplaces should have a safety shower, hand-wash station and eye-wash fountain available. 
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Section 9: Physical and Chemical Properties 

  
Basic physical and chemical properties: 

 Appearance: Liquid at temperatures above freezing point. Colorless, viscous. 
Solid at temperatures below freezing point. 

 Odor: Ammonia-like, fish-like disagreeable odor. 

 Odor threshold: 0.27 ppm 

 pH: 11 (10% solution) 

 Melting  point/freezing point: 27 ºC (81 ºF) (melting); -2 ºC (28 ºF) (freezing) 

 Initial boiling point and boiling range: 268°C (514°F) 

 Flash point: 163°C  (325°F) PMCC; ASTM D93 

 Evaporation Rate: < 0.01  (n-Butyl Acetate = 1)  

 Flammability (solid, gas): Not applicable 

 Upper/lower flammability or explosive limits: Not available 

 Vapor pressure: 0.000037 kPa at 25 ºC (77 ºF) 

 Vapor density: 3.7 (air=1) 

 Relative density: 1.09 (water = 1) 

 Solubility (ies): 95.4 g/L @ 20°C.   Soluble in water 

 Partition coefficient (n-octanol/water, log Kow): -2.46  25°C; OECD 107 

 Auto-ignition temperature: > 662 ºC (1224 ºF) 

 Decomposition temperature: 200 ºC (392 ºF) 

 Viscosity: 190 - 270 mPa.s at 20 ºC (dynamic) 

 Absolute density: 1090.7 kg/m
3
 @ 25°C 

 
 

Section 10: Stability and Reactivity 

 

10.1  Reactivity: 
 Not reactive under normal conditions of use. 

 

10.2  Chemical stability: 

 Unstable under certain conditions - see Conditions to Avoid.  
Alkanolamine substances are decomposed by light and slowly oxidized by air, turning yellow and then brown. This reaction is 
accelerated by heat and the presence of metals. 
Alkanolamine substances are oxidized by air slowly with evolution of heat. This reaction may lead to spontaneous 
combustion if the substance is on an adsorbent or on a high surface area material (e.g. absorbent material or thermal 
insulation). 
 

10.3  Possibility of hazardous reactions: 
 Heating increases the risk of fire. 

Heating above 60°C in aluminum can result in corrosion and generation of flammable hydrogen gas. 
Reacts with cellulose nitrate causing fire and explosion hazard. 
Reacts violently with strong acids and strong oxidants (e.g. nitric acid, hydrogen peroxide). 
Contact with nitrosating agents, under acidic conditions such as nitrous acid, sodium nitrite or nitrogen oxides, can form 
nitrosamines some of which are potent carcinogens. 
 

10.4  Conditions to avoid: 
 Avoid high temperatures and contact with sources of ignition.  

Avoid exposing product to air, light and moisture. 
Avoid direct sunlight. 
 

10.5  Incompatible materials: 

 Contact with strong acids, strong oxidizing agents, halogenated hydrocarbons, nitrating agents may increase risk of vigorous 
or violent reaction. 
Contact with alkali metals, metal hydrides and aluminum may generate flammable hydrogen gas. 
Contact with Isocyanates and Isothiocyanates: reaction may be rapid, evolving heat. 
Product may be corrosive to aluminum alloys at elevated temperatures, many 400 series stainless steel alloys, copper, zinc, 
and aluminum bronze. 
In combination with water, the product may be corrosive to copper and copper alloys (e.g. brass), some aluminum alloys, 
zinc, zinc alloys, and galvanized surfaces. 
Diethanolamine attacks some polymers including polyvinylchloride, polyurethane, polyamide imide, polyvinylidene fluoride 
and high-density polyethylene at elevated temperatures. 
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10.6  Hazardous decomposition products: 

 Decomposes at temperatures above 200°C; hazardous decomposition products may include nitrogen oxides, ammonia, 
hydrogen cyanide, formaldehyde. Hazardous decomposition products depend upon temperature, air supply and the presence 
of other materials. 
Oxidation in air may form transient, organic peroxides or thermally unstable N-oxides such as hydroxylamines and 
carbamates form as well as nitrosamines, which are suspected cancer causing chemicals. Oxidation of Diethanolamine and 
decomposition of products is accelerated by light, heat, and/or presence of metals or metal oxides. 

 
 

Section 11: Toxicological Information 

 

11.1  Information on toxicological effects 

 Likely routes of exposure 

  Ingestion, Eye contact, Skin contact, Inhalation. 
 

 Acute toxicity 

  Inhalation:  LC50 of pure DEA was greater than 0.2 mg/L (greater than saturated vapor concentration and no mortalities).  

Inhalation test equivalent to OECD test guideline 403 and was for an 8 hour exposure time.  Calculated 4-hour exposure 
LC50 = 0.4 mg/L. 
 

Based on information from animal tests, breathing vapors, spray or fume may cause nose and throat irritation, lung injury. 
Symptoms may include coughing, shortness of breath, difficult breathing and tightness in the chest. Symptoms may develop 
hours after exposure and are made worse by physical effort. 
 

  Ingestion:    Harmful if swallowed. Acute toxicity estimate for the mixture is 1886 mg/kg (rat).  Based on information from 

animal tests swallowing may cause liver and kidney damage, brain damage and blood changes.   
 

  Skin:  Acute toxicity estimate for the mixture is 10,000 mg/kg (rabbit). Dermal exposures caused dose-related anemia and 

toxicity to the liver and kidneys in rats and mice. 
 

11.2  Acute toxicity data: 

 

Ingredient LD50 Oral LD50 Dermal LC50 Inhalation (4 hrs.) 

Diethanolamine (DEA) 1600 mg/kg (rat)   8180 mg/kg (rabbit)   > 0.4 mg/L (rat)  

 
 Skin corrosion / irritation:   

  Human experience and animal studies caused moderate or severe skin irritation.   
Irritating to skin in an animal study according to OECD test guideline 404 (24, 48, 72 hours) in rabbit. 
 

 Serious eye damage / irritation: 

  Human experience and animal tests caused serious eye damage.  
Highly irritating, causing serious eye damage in an animal study according to OECD test guideline 405 (24, 48, 72 hours) in 
rabbit. 
 

 STOT (Specific Target Organ Toxicity) Single Exposure:   

  Inhalation:   Short-term inhalation of 858-6000 mg/m
3
 (cited as 200-1400 ppm) Diethanolamine aerosol or vapor caused 

breathing difficulties and some deaths in male rats. Continuous inhalation of 107 mg/m
3
 (cited as 25 ppm) for 216 hours (9 

days) resulted in increased liver and kidney weights and altered kidney and liver function. 
 

Ingestion:  Ingestion of large quantities may cause liver and kidney damage, brain damage and blood changes.  Skin and 
ingestion exposures have caused dose-related anemia and toxicity to the liver and kidneys in rats and mice. 
 

Skin absorption:  In male rats, a significant increase in relative kidney and liver weights occurred following a single oral dose 
of 200 mg/kg and higher. Signs of anemia were present in female rats ingesting 79 mg/kg/day and higher for 2 weeks and in 
male rats ingesting 162 mg/kg/day and higher for 2 weeks. 
 

 Aspiration hazard: 

  Due to the alkaline property of DEA, any aspiration during ingestion or vomiting could result in lung injury.   
Does not meet the criteria for classification in the class: Aspiration hazard. 
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11.3  Chronic toxicity: 
 STOT (Specific Target Organ Toxicity) Repeated Exposure:   
  In tests with animals, long-term ingestion, inhalation and skin contact exposures to high doses caused anemia and damage 

to the liver and kidney. 
A NOAEC for systemic effects in rats was 15 mg/m³, exposure by inhalation.    
A NOAEC for upper respiratory tract irritation was 3 mg/m³. 
A LOAEL for systemic effects by dermal application was 32 mg/kg bw/day in rats.  Effects included dermal hyperkeratosis, 
anemia, liver toxicity and nephropathy. 
In female rats, repeated oral doses, a LOAEL of 14 mg/kg bw/day was reported for anemia. 
 

 Respiratory and / or skin sensitization: 
  Not known to be a skin sensitizer. Not known to be a respiratory sensitizer. 

Not sensitizing in a study conducted according to OECD guideline 406, in Guinea pig. 
 

 Germ cell mutagenicity: 
  Evidence from animal studies, cultured mammalian cells, and bacterial studies does not indicate that DEA is a mutagen. 

Negative results from in vitro tests according to OECD guidelines 471 (E. coli) and 476 (S. typhimurium). 
Negative results from in vivo tests in mice according to OECD guideline 474. 
 

 Reproductive effects: 
  Suspected of damaging fertility or the unborn child.  For DEA, an extended One-Generation Reproductive Toxicity Study 

according to OECD TG 443 was performed.  The NOAEL (no observed adverse effect level) for fertility and reproductive 
performance in P0 and F1 rats was 300 ppm, oral in drinking water based on lower number of implants and effects to 
reproductive organs in both males and females at the LOAEL (lowest observed adverse effect level) of 1000 ppm. 
 

 Developmental effects: 
  Suspected of damaging fertility or the unborn child.  For DEA, an extended One-Generation Reproductive Toxicity Study 

according to OECD TG 443 was performed.  The NOAEL for developmental toxicity in F1 rats was 100 ppm, oral in drinking 
water based on impaired pup survival at the LOAEL of 300 ppm. 
 

 Effects on or via lactation: 
  No information was located. 

 

 Carcinogenicity: 
  NTP Report: Under the conditions of 2 year dermal studies, there was no evidence of carcinogenic activity of DEA in F344/N 

rats administered 16, 32 or 64 mg/kg DEA or in female F344/N rats administered 8, 16 or 32 mg/kg. There was clear 
evidence of carcinogenic activity of DEA in male and female B6C3F1 mice based on increased incidences of liver neoplasms 
in males and females and increased incidences of renal tubule neoplasms in males.  IARC Monograph Volume101 reports a 
mechanism for liver tumor induction in mice exposed to DEA that involves the inhibition of choline uptake in the liver.  As 
humans are less susceptible to choline deficiency than rats or mice, the results may not be predictive of induction of cancer 
in humans.   
 

IARC lists DEA in Group 2B – Possibly carcinogenic to humans.   
ACGIH designates DEA as A3 – confirmed animal carcinogen with unknown relevance to humans.   
DEA is not listed on the NTP Report On Carcinogens. 
 

 Interactions with other chemicals: 

  Diethanolamine may react chemically with nitrosating compounds under certain conditions to form nitrosamines, which are 
mutagenic and possibly carcinogenic. 

 
 

Section 12: Ecological Information 

 

12.1  Ecotoxicity: 
 Data for pure Diethanolamine: 

LC50  fish = 1460 mg/L (Pimephales promelas; 96-hour; fresh water; static)   

EC50 crustacea = 55 mg/L (Daphnia magna; 48-hour; fresh water; static)   
ErC50 algae = 2.2 mg/L (Pseudokirchneriella subcapitata; 96-hour; fresh water; semi-static)   
NOEC crustacea = 0.78 mg/L (Daphnia magna; 21-day; fresh water; semi-static)   
 

12.2  Persistence and degradability: 
 Degrades rapidly based on quantitative tests. 

Biodegradation in water: 93% in 28 days, test according to OECD 301F. 
 

12.3  Bioaccumulative potential: 
 Low potential to bioaccumulate based on log Kow -2.46 @ 20°C, test data according to OECD 107. 
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12.4  Mobility in soil: 
 Volatilization of DEA from water is very slow (Henry's Law Constant (H) is 5.35E-14 atm m

3
/mol).  

Potential for mobility in soil is very high (Koc between 0 and 50).  
 Log soil organic carbon partition coefficient (log Koc) is estimated to be 0.60. 
 

12.5  Other information: 
 Not dangerous for the ozone layer (According to EU Council Regulation No 1005/2009) 

For detailed Ecological data, write to the address in Section 1 or email INEOS Oxide Technical Services at 
oxide.us.techservices@ineos.com. 

 
 

Section 13: Disposal Considerations 

 

13.1  Disposal methods 
 Do NOT discard into any sewers, on the ground or into any body of water.   Store material for disposal as indicated in 

Section 7 Handling and Storage. 
Dispose of in accordance with local/regional/national/ international regulations. 
For unused, uncontaminated product, the preferred options include sending to a licensed, permitted recycler, reclaimer 
incinerator or other thermal destruction device. 
 

USA:  Under RCRA, it is the responsibility of the user of the product to determine, at the time of disposal, whether the 
product meets RCRA criteria for hazardous waste. 
 

Other information: 
 Waste characterizations and compliance with applicable laws are the responsibility solely of the waste generator.  INEOS 

Oxide HAS NO CONTROL OVER THE MANAGEMENT PRACTICES OR MANUFACTURING PROCESSES OF PARTIES 
HANDLING OR USING THIS MATERIAL.  THE INFORMATION PRESENTED HERE PERTAINS ONLY TO THE PRODUCT 
AS SHIPPED IN ITS INTENDED CONDITION AS DESCRIBED IN SDS SECTION 2. 
 

As a service to its customers, INEOS Oxide can provide names of information resources to help identify waste management 
companies and other facilities which recycle, reprocess or manage chemicals or plastics, and that manage used drums.   
Email INEOS Oxide Technical Services at oxide.us.techservices@ineos.com. 

 
 

Section 14: Transport Information 

 

14.1  U.S. Hazardous Materials Regulation (DOT 49CFR): 
 U.S. Bulk shipments exceeding >117 lbs (>53.4 kg)  ship as:   

UN3082  ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (DIETHANOLAMINE), Class 9, PG III  

 

 Reportable Quantity (RQ) for U.S. Shipments:  100 lbs (45.4 kg) for Diethanolamine 
 

14.2 IMO classification:  
 Not regulated 

 

 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code:  Diethanolamine: Category Y 
 

14.3  ICAO/IATA classification: 
 Not regulated 

 

14.4 Canadian Transportation of Dangerous Goods (TDG): 
 Not regulated 

 

For regulatory information regarding transportation, if required, consult product shipping papers, or your INEOS Oxide representative. 
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Section 15: Regulatory Information 

 

15.1  Safety, health and environmental regulations: 
 USA:  
  OSHA:  This material is considered a hazardous chemical by the OSHA Hazard Communication Standard 29 CFR  

1910.1200 (2012).   
 

  Toxic Substances Control Act (TSCA) Section 8(b):  All ingredients are listed on the TSCA Inventory. 
 

  Additional USA regulatory lists:   Clean Air Act -Diethanolamine. 
 

  SARA Title III - Section 313. Diethanolamine 
 

  California Safe Drinking Water and Toxic Enforcement Act, Proposition 65: 
Diethanolamine (CAS No. 111-42-2) is on the list of chemicals known to the State to 
cause cancer. 

 

  State Right To Know - Diethanolamine: Massachusetts.  New Jersey. Pennsylvania.  
 

 Canada: 
  DSL status:  Listed on the DSL (Domestic Substances List). 

 

  NPRI Substances:  Diethanolamine (and its salts) NPRI Part (Threshold Category): 1A, Reportable to NPRI if 

manufactured, processed, or otherwise used at quantities greater than: 10 tonnes.   
 

 European Union: 
  European Inventories:  2',2''-iminodiethanol listed in EINECS # 203-868-0. 

 
 

Other international inventories 
Australia: Present on the Inventory of Chemical Substances (AICS). 

 

China: Present on the Chinese inventory (IECSC), 11481. 
 

Japan: Present on ENCS ; Diethanolamine (2)-354; (2)-302. 
 

Korea: Present on the Inventory of Existing and Evaluated Chemical Substances; Diethanolamine KE-20959.   
 

Mexico: Present on the inventory (INSQ). 
 

New Zealand:  Present on the inventory (NZIoC) HSNO Approval: HSR002962. 
 

Philippines: Present on the inventory (PICCS). 
 

Taiwan: Present on the inventory (TCSI). 
 

Thailand: Present on the inventory (TCSI / TECI) 55-1-00670. 
 

Turkey: Present on the inventory. EC# 203-868-0 
 

Vietnam: Present on the national chemicals inventory NCI 0623. 
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Section 16: Other Information 
 
 

Revision date: 
 

February 20, 2020 
 

Revision summary: 
 Replaces previous version June 2018 with the following revisions: 

Section 1.2: Recommended use and restrictions on use 
Section 2.1, 2.2: new classification and labeling for reproductive toxicity hazard 
Section 3.1: new GHS classification for DEA Reproductive toxicity category 2; H361  
Section 9: new data for Physical and Chemical properties 
 

References and sources for data: 
 CCOHS – ChemInfo  

www.ccohs.ca/oshanswers/information/govt.html 
ECHA -  Information on Chemicals, Registered Substances  
HSDB – Hazardous Substances Data Bank® 
IARC Monograph Volume101 
National Toxicology Program (NTP) – Report on Carcinogens.   
NIOSH – National Institute for Occupational Safety and Health  
RTECS® - Registry of Toxic Effects of Chemical Substances 
 

Additional information: 
 The information provided on this SDS is correct to the best of our knowledge, information and belief at the date of its 

publication.  The information given is designed only as a guide for safe handling, use, processing, storage, transportation, 
disposal and release and is not to be considered as a warranty or quality specification.  The information relates only to the 
specific material designated and may not be valid for such material used in combination with any other material or in any 
process, unless specified in the text. 

 



 

 

Appendix D - Public Notice 

 

 

 

 

 

 

 

 

 

  



PUBLIC NOTICE 

 
Adient US LLC has applied to the Tennessee Department of Environment & Conservation, Division of Air Pollution Control 

(Division identification number 28-0076/980244) for approval to expand its polyurethane foam manufacturing process at the facility 

in Pulaski, Giles County, Tennessee. Adient US LLC proposes to increase production of the three polyurethane foam production 

lines. The project is subject to review under the State rule for Prevention of Significant Deterioration of Air Quality (PSD), Paragraph 

1200-03-09-.01(4) of the Tennessee Air Pollution Control Regulations, which requires a public notification and 30-day public 

comment period. 

 

The Division of Air Pollution Control has reviewed the application with respect to the above-mentioned PSD regulations and has 

determined that construction can be approved if certain conditions are met. A copy of the PSD application materials, a copy of the 

PSD preliminary determination, and a copy of the draft construction permit are available for public inspection during normal 

business hours at the following locations: 

 

Columbia Environmental Field Office 

Division of Air Pollution Control 

1421 Hampshire Pike 

Columbia, TN 38401

Tennessee Department of Environment & Conservation 

Division of Air Pollution Control 

William R. Snodgrass Tennessee Tower 

312 Rosa L. Parks Avenue, 15th Floor 

Nashville, Tennessee 37243 

 

Electronic copies of the draft permits are available by accessing the TDEC internet site located at: 

 

https://www.tn.gov/environment/ppo-public-participation/ppo-public-participation/ppo-air.html  

 

Questions concerning the source(s) may be addressed to Tracy Kefauver at (615) 532-0536 or by e-mail at 

Tracy.Kefauver@tn.gov.    

 

Interested parties are invited to review these materials and comment. In addition, a public hearing may be requested at which 

written or oral presentations may be made.  To be considered, written comments or requests for a public hearing must be 

received no later than 4:30 PM on August 19, 2022.  To assure that written comments are received and addressed in a 

timely manner, written comments must be submitted using one of the following methods: 

 

1. Mail, private carrier, or hand delivery:  Address written comments to Ms. Michelle W. Owenby, Director, 

Division of Air Pollution Control, William R. Snodgrass Tennessee Tower, 312 Rosa L. Parks Avenue 15th Floor, 

Nashville, Tennessee  37243.   

 

2. E-mail:  Submit electronic comments to air.pollution.control@tn.gov. 

 

A final determination will be made after weighing all relevant comments. 

 

Individuals with disabilities who wish to review information maintained at the above-mentioned depositories should contact 

the Tennessee Department of Environment and Conservation to discuss any auxiliary aids or services needed to facilitate 

such review.  Such contact may be in person, by writing, telephone, or other means, and should be made no less than ten 

days prior to the end of the public comment period to allow time to provide such aid or services. Contact the Tennessee 

Department of Environment and Conservation ADA Coordinator, William R. Snodgrass Tennessee Tower, 312 Rosa L. 

Parks Avenue 22nd Floor, Nashville, TN 37243, 1-(866)-253-5827. Hearing impaired callers may use the Tennessee Relay 

Service, 1-(800)-848-0298. 

 

 
 

Air Pollution Control DATE:  August 19, 2022 

 

Assigned to – Tracy Kefauver 

https://www.tn.gov/environment/ppo-public-participation/ppo-public-participation/ppo-air.html
mailto:Tracy.Kefauver@tn.gov
mailto:air.pollution.control@tn.gov


 

 

Appendix E – Correspondence 

 

  



 

 

The following are EPA Region IV modeling correspondence (dated April 19, 2022) on the Adient Pulaski 

air quality analysis. 

 

 
  



 

 

The following are responses to questions from EPA Region IV (dated August 8, 2022) after review of 

Adient’s construction permit application 
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Tracy Kefauver

From: Kris Patrick Foster <kris.patrick.foster@adient.com>
Sent: Monday, August 8, 2022 5:24 PM
To: Tracy Kefauver
Cc: Tawanna Reid
Subject: [EXTERNAL] RE: Adient PSD Application
Attachments: 220808_TDEC_PSD Construction Permit Application_EPA Region 4 

Comments_Response_final.pdf

Tracy, 
 
Please see attached responses to the below EPA questions.  If you have any further inquiries, please don’t hesitate to 
contact me! 
 
Thank you! 
 

 
Kris P. Foster 
Environmental, Health and Safety Lead 
 1890 Mines Road 
Pulaski, TN 38478 
Cell:  931-638-5918 
Office:  931-424-7848 
 
 
 
 

Adient – INTERNAL 

From: Tracy Kefauver <Tracy.Kefauver@tn.gov>  
Sent: Tuesday, August 2, 2022 2:39 PM 
To: Kris Patrick Foster <kris.patrick.foster@adient.com> 
Cc: Tawanna Reid <Tawanna.Reid@tn.gov> 
Subject: FW: Adient PSD Application 
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you 
recognize the sender and know the content is safe.  
 
Hi Kris, 
 
Please see the bulleted items in the below email from EPA regarding Adient’s PSD construction permit application.  The 
first and last bullet items have already been included in the permit and/or preliminary determination (my comment in red 
below).  Please respond to us regarding bullets 2-4. We will evaluate and include if necessary, in the preliminary 
determination and/or permit.   
 
We plan to have a draft permit and preliminary determination document to you for your review by end of this week. 
 
Also of note, we submitted this PSD construction application to EPA on April 14, 2022.  
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Please contact me with any questions. 
 
Thanks, 

 
Tracy Kefauver | TDEC-Environmental Protection Specialist 2 
Division of Air Pollution Control 
William R. Snodgrass Tennessee Tower, 15th Floor  
312 Rosa L. Parks Avenue,  
Nashville, TN 37243 
p. 615-532-0536 
Tracy.Kefauver@tn.gov 
https://www.tn.gov/environment/permit-permits/permit-air-home.html  
 
We value your opinion.   
Please take a few minutes to complete our customer service survey.  
Internal Customers please complete our customer satisfaction survey.  
 
 
 
 
 
 

From: Ferrando, Emily <Ferrando.Emily@epa.gov>  
Sent: Friday, July 29, 2022 12:45 PM 
To: Tracy Kefauver <Tracy.Kefauver@tn.gov> 
Cc: Tawanna Reid <Tawanna.Reid@tn.gov> 
Subject: [EXTERNAL] Adient PSD Application 
 
 
*** This is an EXTERNAL email. Please exercise caution. DO NOT open attachments or click links from unknown 
senders or unexpected email - STS-Security. ***  

Hi Tracy, 
 
I hope that you are doing well! I have been looking over the Adient PSD Application and there were a few things that I 
saw and wanted to touch base with you on. I know you are working on the draft permit so you may have already 
addressed these items but I just wanted to share what we found when looking through the application. I would be 
happy to further discuss any of these items with you, feel free to give me a call or I can set up a Teams meeting for us to 
go over them. 
 

 It appears as though a baseline of 0 in the emission calculations was used because Adient became a major PSD 
source by relaxing enforceable limits, in accordance with TDEC rule 1200-03-09-.01(4)(a)6, and did not obtain a 
PSD permit at that time as included in Adient’s February 2022 consent decree. Because this reasoning is not very 
clear in the application, it is recommended to include it in the preliminary and final determinations so that it is 
present in the permit record.  This is included  in the preliminary determination. 

 The emission rates used in the calculations in Appendix B of the application are noted to be from a source test 
conducted on October 1, 1997. It is recommended to use emission factors from a more recent source test. 

 The applications included discussion of filterable PM emissions but does not address condensible PM emissions. 
It is recommended to include any condensible PM emissions and further explain how no PM2.5 emissions are 
expected.  

 The application states that 2006 dollars were used to calculate the control costs in the BACT analysis and 
Appendix C lists the cost base date as April 1988. Per Section 2.5.3 of EPA’s Control Cost Manual, “It should be 
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noted that the accuracy associated with escalation (and its reverse, de-escalation) declines the longer the time 
period over which this is done. Escalation with a time horizon of more than five years is typically not considered 
appropriate as such escalation does not yield a reasonably accurate estimate.” It is recommended to perform 
the cost analysis with more recent data than that of either 1988 or 2006. Additionally, the inclusion of more 
detailed cost calculations used to estimate the equipment costs or a quote, if a quote was used to determine the 
equipment costs, would be helpful in order to better understand the cost of add on controls.  

 In the conclusion paragraph of the BACT analysis, the application states “Adient concludes and asserts the 
current configuration without VOC abatement is BACT for this project and for the existing process” and does not 
provide a numerical BACT limit. Even if no add on control technology is chosen as BACT, it is recommended to 
include a numerical BACT limit in the construction permit. The numerical limit is provided in the preliminary 
determination and the construction permit 980244. 

 
 
Thank you, 
Emily 
 
Emily Ferrando 
Air Permits Section 
EPA Region 4, Atlanta GA 
(404) 562-9042 
Pronouns: she/her 
 



The following is the revised response requested by EPA Region IV (dated August 16, 2022) to clarify 

TDI emission factor 
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Tracy Kefauver

From: Kris Patrick Foster <kris.patrick.foster@adient.com>
Sent: Tuesday, August 16, 2022 1:12 PM
To: Tracy Kefauver
Subject: [EXTERNAL] Requested clarification

 
*** This is an EXTERNAL email. Please exercise caution. DO NOT open attachments or click links from unknown 
senders or unexpected email - STS-Security. ***  

Tracy,  
 
Please see clarification of TDI emissions factors: 
 
 
The testing conducted on October 1, 1997 was specific to TDI and MDI from foam manufacturing. This is the most recent 
testing event representative of the foam types used by the Company. A more recent testing event at the company sites is 
not available for use. 
 
Further, current formulations and process knowledge would indicate the emissions factors from the October 1997 
testing, used to predict TDI and MDI emissions, are believed to provide the worst case emissions rates resulting in an 
overstatement and estimate of TDI and MDI emissions. Since the projected emissions for TDI and MDI are worst case and 
possibly an overstate of emission, the very low emission rates are believed a reasonable and conservatively high estimate 
for permitting purposes and provides an adequate margin of compliance with applicable regulations. 
 

 
Kris P. Foster 
Environmental, Health and Safety Lead 
 1890 Mines Road 
Pulaski, TN 38478 
Cell:  931-638-5918 
Office:  931-424-7848 
 
 

Adient – INTERNAL 



 

 

Appendix F – Email transmittals to EPA and Affected States 

 



 

 

Appendix G – Response to Comments 
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