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1.  Permit Renewal Application Summary 
 

AVX Corporation (AVX) owns and operates an electronic capacitor manufacturing facility in 

Myrtle Beach, South Carolina. In the past, the facility was a major source of volatile organic 

compounds (VOC) with respect to the Part 70 (Title V) Operating Permit Program because 

potential emissions exceed the applicable major source threshold of 100 tons per year (tpy).  The 

facility was also a major hazardous air pollutant (HAP) source having emissions greater than10 

and 25 tons per year for a single and aggregate HAP, respectively. More recently, due to raw 

material changes, reduced production, and regulatory changes, the facility is no longer major 

based on VOC or HAP emission levels. However, with the USEPA’s May 16, 1995 interpretation 

guidance of the general provisions of 40 CFR 63 and Section 112 of the Clean Air Act, a facility 

that was once a major source of HAP emissions, will always be considered major and must 

continue to comply with applicable requirements. This guidance is more commonly referred to 

as the “once in, always in” policy. On December 21, 2006, the USEPA proposed, in essence, a 

reversal of this policy, however, this proposal has not been finalized. As a result, AVX remains 

classified as a major source and is therefore submitting this Title V renewal application to the 

South Carolina Department of Health and Environmental Control (DHEC).   

 

As detailed in Section 4.3, AVX is hereby formally requesting removal of the 39.5 ton per year 

VOC emission limit on the new manufacturing building and replacing it with a facility-wide 

PSD avoidance limit of less than 250 tons per year. This request is based on AVX’s position that 

the facility is a true minor source with respect to Prevention of Significant Deterioration (PSD) 

applicability. Removal of the limit will provide needed flexibility in the building that will 

contain the facility’s consolidated manufacturing. 

 

This revision to the initial renewal application includes an updated equipment inventory, unit 

identification streamlining, an emissions inventory using current materials and throughputs, 

regulatory analysis, and revised permit application forms. 
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1.1 Facility Location 

 

The Myrtle Beach facility is located in Horry County in northeastern South Carolina. The facility 

is located approximately two kilometers inland of the Atlantic Ocean at U.S. Highway 17 and 

17th Avenue South. This site is bordered by the South Carolina National Guard and the Myrtle 

Beach Jetport.  Appendix B, Figure 1 shows the location of the plant. Figure 2 in Appendix B is a 

facility plot plan showing the location of the facility on the property. 

 

1.2 Facility Historical and Current Operations 

 

The AVX facility produces electronic capacitors used in aerospace, data processing, 

telecommunications, and military applications. There have been two manufacturing areas at the 

facility: a main production building (MB1) on the northeast portion of the property and a newer 

manufacturing building (MB2 or NMF) on the southwest portion of the property. MB1 was 

originally constructed in 1949 and the main facility, as it exists today, commenced construction 

in 1985. Construction for MB2 commenced in 1998. The following timeline presents the history 

of AVX, including the Myrtle Beach, SC facility: 

 

1948 - Electrical Reactance Corporation started capacitor operation in Myrtle Beach, SC  
1952 - Electrical Reactance becomes the “Hi-Q” Division of Aerovox in Myrtle Beach, SC 
1961 - Aerovox established multilayer ceramic capacitor manufacturing 
1972 - Aerovox separates into two separate corporations, Aerovox Corp. and AVX Corp. 
1975 - AVX becomes the world’s leading capacitor manufacturer 
1990 - AVX merged with KyoceraCorp. And became a wholly owned separate operating 

subsidiary of Kyocera 
2000 - AVX is currently owned 70% by Kyocera, and 30% general public 
 

 

Since 2003, emissions from AVX processes have trended downward. Bar graphs 1 and 2 below 

show actual VOC and organic HAP emissions, respectively. 
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A few factors can be attributed to this trend in emission rates.  

1. Since the mid-1990s, AVX has been developing more efficient manufacturing processes 

as a result of facing stiffer competition. Increased efficiency results in less raw material 

usage and therefore lower emissions.  

2. AVX has taken steps to eliminate hazardous materials previously used in their 

manufacturing. Materials containing hazardous compounds such as trichloroethylene, 

methylene chloride and xylene, once used in large quantities, have been either phased 
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out completely or used in much smaller quantities. Also, the U.S. EPA’s decision to 

remove ethylene glycol monobutyl ether (2-butoxyethanol; 111-76-2) from the federal 

HAP list (Federal Register, November 29, 2004) significantly reduced reportable HAP 

emissions from the facility (See Graph 2). 2-Butoxyethanol is one of the main 

components in electrode ink and ceramic slip. 

3. Due to some losses to competition, some production tools have been shipped offsite. For 

comparison, the 2004 Title V operating permit contains 806 listed equipment items 

(permitted and insignificant). This Title V renewal application contains 341 equipment 

items (permitted and insignificant). It should be noted however, the original AVX Title 

V application included production and support equipment that was never installed. The 

application included equipment needed to meet future production levels. However, 

theses production levels were never realized. Potential VOC emissions based on the 

original Title V equipment inventory was 283 tons per year. In 2006, revised calculations 

indicated a facility-wide VOC potential emission rate of 94 tons per year. This Title V 

renewal application shows a 60 ton per year VOC emission rate potential.  

 

AVX is currently in the process of relocating MB1 chip manufacturing and finishing to MB2 to 

continue improving efficiency and reducing environmental impacts. Once the relocation is 

completed, MB1 will be decommissioned. Decommissioning does not include the RMM, Metals, 

and Slip departments located next to MB1.  

 

This renewal application serves to revise the AVX permit to reflect new manufacturing 

arrangement as well as update raw material usages and emission rates. The delineation between 

MB1 and MB2 will no longer be used, as there will no longer be process description 

redundancy. Therefore, what was MB2 will be referred to as CMAP Build Up, Thin Film, CMAP 

Support, and Metallization. What was MB1 will be referred to by the separate RMM, Slip, and 

Metals departments. 
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1.3 Title V Applicability 

 

As stated previously, although AVX Myrtle Beach does not currently emit regulated 

compounds above major source thresholds, the facility is classified as a major stationary source 

per USEPA’s “once in, always in” guidance for sources subject to 40 CFR Part 63. At one time, 

the facility's potential emissions exceeded the major source thresholds of 10 and 25 tons per year 

for emissions of individual and the aggregate total hazardous air pollutants (HAP), 

respectively. Therefore AVX is required to operate under a major source operating permit.  

 

 1.4 Request for Application Shield 

 

Section 503(d) of the CAAA provides that once a timely and complete application for an 

operating permit has been filed, the applicant is shielded from enforcement action for operating 

without a permit until the permit has been issued or other action has been taken on the 

application. S.C. Regulation 62.70.7 (b) incorporates into state law the concept of an application 

shield for sources required to obtain a major source-operating permit. 

 

The Myrtle Beach facility submitted the original Title V operating permit application in April 

1998 and renewal application in April 2004. It is AVX's understanding that an application shield 

is in place as a result of the complete and timely application submitted in 2004. Therefore, the 

Myrtle Beach facility cannot be subject to enforcement action for operating without a permit 

during the period of time that the permit application has been under review by DHEC. This 

current submittal constitutes a revision to the original application, and AVX requests the 

continuation of the existing application shield. 

 

1.5 Request for Permit Shield 

 

Section 504(f) of the CAA defines the permit shield provision whereby the permitting authority 

is empowered to provide that compliance with a Part 70 permit shall be considered compliance 

with all other applicable provisions of the Act. S.C. Regulation 62.70.6 (f) incorporates into state 

law the concept of a permit shield. A provision stating that compliance with the conditions of 
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the Part 70 permit shall be deemed as compliant with any applicable requirements (as of the 

date of permit issuance) provided that the following S.C. Regulation 62.70.6 conditions are met: 

 

• Such applicable requirements are identified and included in the permit; or 

• DHEC determines that other requirements are not applicable to the source, and the 

permit includes the determination or listed provisions. 

 

AVX requests inclusion of the permit shield recognizing any requirements with which the 

facility must comply, as well as any provisions not applicable to AVX. 

 

1.6 Application Elements 

 

This application for a Title V operating permit application contains the following elements: 

 

• Section 2 contains the facility process description 

• Section 3 discusses emission calculations 

• Section 4 details the regulatory applicability analysis 

• Appendix A includes site location and facility plot plan figures 

• Appendix B contains the process flow diagrams 

• Appendix C  includes revised Emission Unit ID and equipment description descriptions 

• Appendix D contains DHEC Title V operating permit application forms 

• Appendix E details the emission estimates 

• Appendix F includes a facility-wide air pollutant dispersion modeling analysis 

• Appendix G presents the Compliance Assurance Monitoring Plan 

• Appendix H provides supporting documentation 
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2.  Process Description 
 

Operations in the Myrtle Beach complex include Raw Materials Manufacturing (RMM), Slip 

Manufacturing, Metals Department, CMAP Buildup, CMAP Support Department, Kiln Room, 

Metallization Department and other supporting processes.  Detailed descriptions of the 

processes are given in the following sections. Process descriptions emphasize material flow, as 

AVX uses a material mass balance approach to track emissions. Please refer to the process flow 

diagrams in Appendix C and the equipment inventory entered on DHEC "Section D" forms in 

Appendix E. 

 

2.1 Raw Materials Manufacturing (Unit ID 14) 

 

The chip manufacturing process at AVX begins with the Raw Materials Manufacturing 

department (RMM). Individual metal salt are blended together with water and dispersants in a 

batch process to produce a formulated ceramic compound. The ceramic material is then ground 

and milled to reduce particle size. Ceramic powder is prilled to reduce water content by placing 

the material on a belt moving through a heater. The material is then either fired to physically 

react the constituents or further dried to remove excess moisture and dispersant. 

 

Emissions from this portion of the RMM are primarily particulate matter (PM) emissions from 

grinding and milling operations. These emissions are controlled by three baghouses.  

 

It should be noted that the chemical barium titrate process, and associated equipment, is no 

longer in operation in the RMM Department.  

 

2.2 Slip Manufacturing (Unit ID 15) 

 

Ceramic powders from RMM are transferred to the Slip Manufacturing department building. 

The powders are blended with organic solvents such as butyl cellosolve (BC) and propylene 

glycol monomethyl ether (PGME) to produce a flow able ceramic slurry, also known as slip. 
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Mixing takes place in various sized, mixing vessels, and holding tanks as appropriate to prepare 

a particular slurry batch. The slurry is mixed and milled to achieve the necessary particle size 

distribution. Mixing and milling occurs primarily in sealed or covered containers to maintain 

specific product viscosity specifications. This limits the VOC and HAP emissions generated 

from the mixing of solvents with the powder and equipment cleaning. The emissions are vented 

to the atmosphere through a single room vent and as fugitive emissions through windows and 

door openings.   

 

Emission estimations are based on 100% loss or a percentage loss depending on the material 

used (manufacturing or equipment cleaning). From process engineering knowledge required to 

meet viscosity specifications when manufacturing slip, material rework, and waste recovery, 

solvent losses are less than 1%.  In communications between AVX and DHEC, it has been 

agreed to estimate emissions through conservative loss factors of 10% or 20%, depending on the 

uses of the organic material.  

 

2.3 Metals Department (Unit ID 16) 

 

In the metals department, conductive metal inks (electrode inks) and pastes (termination pastes) 

are produced. The process is similar to slip manufacturing where solvents and fillers (organic 

binders) are added to powders, blended, and then milled to achieve the proper particle size 

distribution. VOC and HAP are emitted during mixing and milling through air conditioning 

vents and exhaust vents that have no pollution abatement. 

 

Similar to slip manufacturing, emission estimations are based on percentage losses depending 

on the material used (manufacturing or equipment cleaning). From process engineering 

knowledge required to meet viscosity specifications when manufacturing slip, material rework, 

and waste recovery, solvent losses are less than 1%.  In communications between AVX and 

DHEC, it has been agreed to estimate emissions through conservative loss factors of 10% or 

20%, depending on the uses of the organic material. 
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2.4 CMAP Buildup (Unit ID 17) 

 

In the Chip Manufacturing Automated Process (CMAP) operations, capacitors are produced in 

a "build-up" process in which the ceramic slip is laid down with alternating layers of electrode 

ink on glass plates. A conservative rate of 70 kg of slip is processed per CMAP machine per day 

has been used for emission estimation purposes. Approximately 15% of this amount is collected 

for material reclaim. 

 

VOC in slip and ink are emitted during application of the materials when manufacturing the 

capacitors. The CMAP machines are designed with enclosures for capture and control of 

emissions. Exhausts are vented to a VOC abatement control system consisting of three (one 

14,500 acfm and two 5,000 acfm) parallel adsorber/ desorber units in series with one thermal 

oxidizer. On February 26, 2009 a destruction test was performed on one 5,000 acfm 

adsorber/desorber unit and thermal oxidizer. Results demonstrated a thermal destruction 

efficiency of 99.99% and an overall VOC removal efficiency of 99.5%. However, AVX will use an 

achievable 98.5% control efficiency in emission rate calculations for conservatism.  

 

Prior to moving capacitor tools, qualification procedures must take place between AVX and its 

customers. As a result, two CMAP machines will remain at the original manufacturing location 

through the majority of 2010 for qualification. The total number of CMAP machines (new and 

old location) is 24.  

 

A small amount of HAPs are present in denatured alcohol used for machine cleaning. Until 

recently, xylene has been is also used for cleaning; however, AVX has replaced xylene with n-

butyl acetate in the CMAP Department. 
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2.5 CMAP Support Department (Unit ID 18) 

 

CMAP Support consists of a number of processes that support the CMAP buildup activities.  

• Glass buildup plate preparation 

• Dicing operations 

• Chip removal 

• Green chip corner rounding 

• Chip drying (moisture removal) 

• Formation of cured ceramic chip body (burnout and firing) 

 

 The glass plates used in the CMAP buildup process are prepared in CMAP Support by water 

washing, drying, and applying a release paper or plastic film to the plate. This is the surface 

onto which the buildup of ceramic slip and electrode ink occurs in CMAP buildup process and 

allows for easy removal of the individual chips after dicing. 

 

Once the ceramic and electrode ink layers have been created on the glass plates, the ceramic 

buildup is cut or “diced” into predetermined shapes and sizes to form individual capacitor 

chips. The majority of dicing is accomplished using a wet process where there are now 

emissions. For certain product lines, dicing is completed using a dry process that results in a 

small amount of PM. 

 

Emissions from CMAP Support include VOC from cleaning solvents and PM from the dry 

dicing operations. Spent cleaning solvent waste is collected and removed from CMAP Support. 

Baghouses are used to control PM emissions from dry dicing.  

 

The individual capacitors created from dicing are known as "green" chips prior to the burn out 

and sintering steps. In the green chip area, chips are sorted, washed, dried at low temperatures, 

and corner rounded. The average time chips spend in this area is 5.5 days. AVX contends that 

no volatile organic compounds (HAP/TAP) are present in the chips after this process step when 

entering the Kiln Room. A small amount organic material is present in the binder removed from 

the chips during the burn out ovens. 
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CMAP Support includes the Kiln Room, which contains electric burn out ovens and firing kiln 

ovens. The green chips enter burnout ovens to remove electrode ink binder material prior to 

ceramic firing. The burnout cycle time ranges from about 24 hours to as high as 30 hours with 

temperatures peaking at around 500 degrees F in inert and oxidizing atmospheres. After the 

binder material is evacuated from the chips, they enter the kilns to fire and cure (sinter) the 

ceramic. Average firing cycle time is 33 hours reaching a maximum temperature of 2300 degrees 

F.  

 

On June 25, 2009, AVX conducted carbon sampling from an exhaust of one of the burn out 

ovens. The test indicated a small amount of VOC (as carbon) emissions during this processing 

step. Based on these results, AVX contends that all organic material is vacated from the chips 

during burn out and, therefore, the kilns are sources of heat emissions only. 

 

To simplify the revised permit, the burnout ovens will be considered as part of the CMAP 

Support department. Therefore, the Kiln Room will no longer be a separate emission unit.  

 

2.6 Metallization Department (Unit 19) 

 

Metallization Department operations include the chip termination and plating processes. 

Previously, Termination and Plating Departments were separate emission units. To streamline 

the AVX Title V permit, these departments have been combined.  

 

2.6.1 Termination 

 

The termination process is the application of metal paste to capacitor chips to make the 

connection to the internal electrode layers. After application of the termination paste, the chips 

are fired on a time-temperature profile to bond the paste material to the electrode end of the 

capacitor. VOC in the termination paste are emitted during the application and curing and 

exhausted through room exhausts. VOC and HAP emissions also result from solvents used to 

clean the equipment. Xyxlene is one of the solvents used for cleaning. AVX is in the process of 
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replacing xylene used for cleaning in the termination area with propylpionate, a non-HAP 

organic. 

 

2.6.1 Plating 

 

Following termination, the electrode layer connections are then plated to provide a surface 

suited for solder application for product quality. This department is currently permitted to 

operate five Autoline Barrel platers, a gold plating line, and three RFT batch plating processes. 

There is currently only one 6-position Autoline in operation, which is scheduled for 

decommissioning some time in 2011.  The RFT platers are no longer in operation.  Spouted Bed 

Electrode (SBE), Fine Copper Termination (FCT), and BCB coating processes will remain in their 

present location for the foreseeable future. Small amounts of particulate matter, nickel, and lead 

are potentially emitted from the plating solutions in two of the SBE lines and the Autoline. 

 

2.7 Supporting Processes (Unit ID 21) 

 

In addition to the processes listed above there are a number of other activities at AVX that 

support the manufacturing processes. Equipment such a boiler, soldering pots, and ground 

water air stripping emit small amounts of criteria pollutants and HAP and are included in the 

Miscellaneous Support source group. 

 

2.8 Trivial and Insignificant Activities 

 

In addition to the equipment described above, there are several processes which are categorized 

as insignificant per classification in the Title V regulations. This includes emergency generators, 

small boilers, a fire water pump, laboratory equipment, and R&D.  
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3. Emission Calculations 
 

Several different emission calculation methodologies were utilized to estimate potential 

emissions from AVX processes. These procedures include: material mass balance, engineering 

estimates, AP-42 emission factors, and permit limits. The following sections provide a brief 

description of emission calculations. Complete documentation is contained in Appendix C. 

 

3.1 Material Mass Balance Calculations 

 

A number of emissions, especially VOC from solvent use, were estimated using mass balance 

calculations. For emission calculations based on actual solvent usage data, potential emissions 

were calculated from 2006 usages plus 15 percent. Calendar year 2006 is representative of 

current material usage. 

 

As discussed previously, emissions from solvent usage vary from 100% loss to either 10% or 

20% loss, depending on the material. The emission factors are based on material usage to meet 

product specifications, rework, and waste recovery. Manufacturing to viscosity specifications 

(when including rework and waste), less than 1% by weight of many solvents is lost from the 

balance (See Appendix G).  For this renewal application, AVX is electing to continue to use the 

more conservative 10% and 20% loss factors previously established between AVX and DHEC 

for the Slip, Metals, and Metallization departments. 

 

Solvent emissions from CMAP have been calculated based on a maximum amount of slip and 

metal paste used per machine based on a conservative application rate of 70 kg/day/machine. 

AVX estimates that 70% of the slip used in the buildup process is applied to the chips since and 

15% returns back as material reclaim. Of the 70% applied to the chips, 1% is emitted at the 

machines fugitive and 0.05% is emitted as a fugitive after production (green chip area). The 

average VOC content of slip is 30.32%, as determined from a sampling of typical slip 

formulations. A February 26, 2009 source test demonstrated that a 5,000 acfm 

adsorber/desorber and thermal oxidizer control system achieves an overall control efficiency of 
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99.5%. It is estimated that 85% of the organic material in the slip, successfully applied to the 

plates, enters the control system. However, the CMAP machines cannot operate 24 hours per 

day, 7 days per week. CMAP is a batch process and not continuous. Between batches, the 

machines are cleaned, doctor blades calibrated, screens changed and aligned, plates 

loaded/unloaded, raw material changed out, etc.  Also, the facility runs multiple job orders 

within a batch.  The job orders typically do not fill up a machine.  For example, January through 

July of 2010, the fill percentage ran approximately 80%.  In other words, 20% of a machine was 

empty. Therefore, a maximum worse-case operation ratio of 32/48 hours has been used to 

estimate potential emissions. 

 

Once the move of capacitor manufacturing from the original manufacturing location (old MB1) 

to the new manufacturing building is complete, AVX will have 24 CMAP machines in 

operation. For 2010, two CMAP machines will remain in MB1 until the medical qualification 

process is complete, which will allow the relocation of these machines. In anticipation of this 

application, sufficient inventory was produced that these machines should be idle through the 

2010 qualification process. The machines need to remain online in the event that inventory is 

depleted before the qualification process is complete. AVX has requested an operating limit of 

864 hours per year to limit emissions from these two machines. This is based on a conservative 

need with 2 machines operating 24 hours per day, 3 days per month, for 6 months. 

 

Solvent emissions from the termination department were calculated based on the amount of 

termination paste used, its solvent content, minus the amount collected for reclaim or as waste. 

A worst case termination paste was used to estimate the maximum amount of VOC emitted. A 

20% emission factor was used for the cleaning solvent emissions. 

 

Lastly, the dicer emissions were calculated on a mass balance basis. The amount of material 

collected in the baghouse was measured and the amount emitted is back calculated from the 

amount of material collected in the baghouse and the control efficiency. 
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3.2 AP-42 Emission Factors 

 

The USEPA AP-42, Volume I, Fifth Edition was used as a source of emission factors where 

material balance or other emission estimation methodologies were not applicable or available. 

Particulate matter emissions were determined using AP-42, Chapter 11 Mineral Products 

Industry emission factors for cement bin loading. It was assumed that the particle size of 

cement is similar to that of the ceramic materials processed in Raw Materials. Emissions from 

the boiler and emergency generators were estimated from the maximum firing rate, annual fuel 

use and emission factors from AP-42, for Natural Gas-Fired Small Boilers and for Uncontrolled 

Gasoline and Diesel Industrial Engines, respectively. Similarly, electroplating emissions were 

calculated based on emission factors and guidance provided in AP-42, Chapter 12 Metallurgical 

Industry Electroplating.  

 

3.3 Other Emission Sources 

 

Potential emissions for the groundwater air stripping tower were provided by Arcadis.  

Emissions were estimated using a modeling system as part of a design to install a like-for-like 

replacement of the larger stripping tower.  
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4. Regulatory Applicability Analysis 
 

A key objective of a Title V operating permit application is to compile all applicable Clean Air 

Act derived requirements into one document. Conceptually, these requirements can be 

categorized as (1) emission limits and work practice standards, or (2) testing, monitoring, 

recordkeeping, or reporting requirements. To compile a list of all the requirements for which a 

facility must comply, it is first necessary to determine which federal and state air regulations 

apply to the facility as a whole or to individual emission units. Details for several regulations 

are presented below. 

 

4.1 Federal Regulatory Applicability 

 

Federal air quality regulations reviewed included New Source Performance Standards (NSPS, 

codified at 40 CFR 60), National Emission Standards for Hazardous Air Pollutants (NESHAP, 

codified at 40 CFR 63), Compliance Assurance Monitoring (CAM, codified at 40 CFR Part 64), 

and stratospheric ozone protection regulations (codified at 40 CFR 82). Applicable regulations 

are summarized in this section. 

 

4.1.1 NSPS Subpart A, General Provisions 

 

The General Provisions of 40 CFR Part 60, New Source Performance Standards, apply to any 

source subject to Subpart of the regulation. As described in more detail in the following section, 

AVX Boiler B201 is subject to NSPS Subpart A, Subpart Dc. The general provisions require 

written notification regarding construction, startup, and any physical or operational change 

resulting in an emissions increase. AVX complied with these notification requirements on 

March 16, 1999. NSPS also requires record keeping of any startups, shutdowns, or malfunctions 

of the boiler. The amount of fuel combusted monthly must be recorded and maintained onsite 

for two years. However, per S.C. Regulation 61-62.70.6 Title V sources must keep records for a 

period of at least five years.  Compliance is shown with performance tests required by 40 CFR 

60.8. Finally, AVX must operate the unit in a manner consistent with good air pollution control 
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practices. AVX complies with this regulation through maintaining fuel combustion records and 

recording startups, shutdowns, or malfunctions of the boiler. 

 

4.1.2 NSPS Subpart Dc, Small Industrial-Commercial-Institutional Steam Generating Units 

 

NSPS Subpart Dc applies to steam generating units with design heat input rates between 10 and 

100 MMBtu/hr installed after June 9, 1989. Since B201 is a natural-gas fired boiler with a design 

heat input of 16.7 MMBtu/hr and was installed in 1999, Subpart Dc applies in addition to the 

General Provisions of NSPS. Since B201 only fires natural gas, compliance with Subpart Dc only 

requires monthly fuel consumption records, which must be maintained for a minimum of two 

years.  

 

4.1.3 Part 63 NESHAP Applicability (Subparts A & B) 

 

National Emissions Standards for Hazardous Air Pollutants (NESHAP) are applicable to 

facilities that are in a regulated source category or are a major and areas source of HAP. Major 

source status is defined as having potential emissions in excess of 25 tons per year for total HAP 

and/or potential emissions in excess of 10 tons per year for any individual HAP. Area sources 

are HAP emission sources that are not major. AVX had HAP emissions above the major source 

thresholds. May 2000, AVX submitted a NESHAP 112(g) Case-by-Case Maximum Achievable 

Control Technology (MACT) determination for emissions from chip manufacturing at the New 

Manufacturing Facility. More recently, with production decreases, material replacement 

changes, and removal of 2-butoxyethanol from the federal HAP list, AVX is no longer a major 

source of HAP. However, with the USEPA’s May 16, 1995 interpretation guidance of the general 

provisions of 40 CFR 63 and Section 112 of the Clean Air Act, a facility that was once a major 

source of HAP emissions, will always be considered major and must continue to comply with 

applicable requirements. This guidance is more commonly referred to as the “once in, always 

in” policy. On December 21, 2006, the USEPA proposed, in essence, a reversal of this policy, 

however, this proposal has not been finalized. As a result, AVX currently remains classified as a 

major source.   
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The USEPA published the final 40 CFR Part 63, Subpart ZZZZ, NESHAP for Reciprocating 

Internal Combustion Engines (RICE MACT) on March 3, 2010. The rule applies to both major 

and area sources of HAP. This rule is applicable to AVX’s four diesel-fired emergency 

generators. They are defined as affected, existing source with compliance required by May 3, 

2013. 

4.1.4 Part 64 Compliance Assurance Monitoring 

 

Compliance assurance monitoring (CAM) applies to pollutant specific emission units (PSEU) 

located at major sources that meet the following criteria: 

a. The PSEU is subject to an emission limit or standard, and 
b. The PSEU uses a control device to achieve compliance, and 
c. Potential pre-control emissions from the PSEU are equal to or exceed 100% of the 

major source threshold. 
 

CMAP (Unit ID 17) utilizes a control device to limit VOC emission from the process and has a 

potential to emit 116.5 of VOC pre-control, which exceeds 100% of the major source threshold 

(applicability item c). The manufacturing building that includes the CMAP process currently 

has a Prevention of Significant Deterioration (PSD) Synthetic Minor VOC emission limit of 39.5 

tons per year. As discussed in more detail in Section 4.3, AVX is formally requesting removal of 

this limit from the operating permit for flexibility purposes. However, as discussed in Section 

4.1.3, AVX is a major source under the “once in, always in” policy. Therefore the CMAP control 

system, as part of the 112(g) Case-by-Case determination, is required to remain and operate as 

originally applied. Therefore, AVX has included with this application a CAM Plan as required 

by the CAM Rule for major source operating permit renewal applications.  

 

The only other control devices at AVX are fabric filters. The potential to emit pre-control 

emissions for the associated units are below Title V trigger levels, and are therefore not subject 

to CAM. 
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4.1.5 Part 82, Subpart F Stratospheric Ozone Protection Regulations 

 

40 CFR 82, Stratospheric Ozone Protection, applies to the maintenance of refrigeration 

equipment at this facility that contains ozone-depleting substances. AVX's personnel 

responsible for air condition maintenance have been properly trained and certified as required 

by this regulation. 

 

4.2 South Carolina Regulations 

 

South Carolina air quality regulations fall under two main categories: those regulations that are 

generally applicable (e.g., permitting requirements), and those that are specifically applicable to 

an emission unit (e.g., PM standards for manufacturing equipment). The generally applicable 

requirements are straightforward (e.g., filing of emission statements) and, as such, are not 

discussed in further detail. The specific requirements associated with several regulations are 

discussed following. 

 

4.2.1  62.5 Standard 1, Emissions From Fuel Burning Operations 

 

This regulation applies to fuel burning devices such as furnaces and boilers, and sets limits on 

opacity, PM emissions, and SO2 emissions. All fuel burning equipment at the facility is subject 

to the opacity requirements in Section I - visible emissions, except for the VOC control 

equipment (see section 4.2.3). Boiler B201 is subject to pollutant specific regulations as well. 

Because the boiler is natural gas-fired, AVX expects to comply with all requirements, namely 

visible emissions (Section I), PM emissions (Section II), and emissions of sulfur dioxide (SO2) 

(Section III, Number 3). Opacity monitoring requirements detailed in Section IV, periodic 

testing requirements under Section VI, and source testing requirements under Section VII do 

not apply because all fuel burning equipment at the facility fire natural gas only. AVX is 

required to observe for visible emissions (opacity) and record in a Daily Inspection Log. 
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4.2.2  62.5 Standard 2, Ambient Air Quality Standards 

 

Standard 2 establishes ambient air quality standards for all criteria pollutants. AVX is required 

to demonstrate compliance with this regulation when a physical modification is being proposed 

that would lead to an increase in emissions. AVX is consolidating CMAP, CMAP Support, and 

Termination. Plating will remain at its current location in MB1, however, the Autoline will be 

decommissioned some time in 2011. At that point, all plating will be accomplished using the 

SBE and FCT plating processes. With the AVX consolidation, criteria pollutant emissions will 

decrease, however, some changes in physical emission points will result. Therefore, worse case 

emissions of criteria pollutants are included in the air dispersion modeling analysis attached to 

this Title V renewal application (Appendix F). 

 

4.2.3 62.5 Standard 3, Waste Combustion and Reduction 

 

This standard limits PM emissions and opacity and applies to combustion of material other than 

virgin fuels. This standard applies to the VOC control system, which incinerates the VOC 

stream from CMAP operations. The PM limit is 0.5 lb/MMBtu of heat input and the opacity 

limit is 20%. Because the thermal oxidizer runs on natural gas, a clean burning fuel, it is not 

anticipated that these limits will be exceeded during normal operations of this equipment. With 

proper operation the combustion of VOC will not contribute substantially to PM emissions or 

opacity. Proper operation is ensured through daily continuous monitoring of the thermal 

oxidizer temperature. 

 

4.2.4 62.5 Standard 4, Emissions From Process Industries 

 

This standard limits PM emissions and opacity and applies to process industries. All equipment 

groups at AVX not subject to Standard 1 or Standard 3 are subject to Section VIII (Other 

Manufacturing) of this regulation. Equipment groups at AVX subject to this standard include 

the dicers, metals mixer, RMM grinders and mills, RMM mixers, and the slip manufacturing 

mixers.  
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Standard 4 limit units in the applicable groups to the PM emissions calculated using the process 

weight rule. The supporting emission rate calculations included in this application compare 

AVX emissions to Standard 4 limits. All calculated emissions are below these limits. 

Additionally, any of the units constructed or modified after December 31, 1995 are subject to a 

20% opacity limit. All other units constructed before December 3 1, 1995 are subject to a 40% 

opacity limit. 

 

4.2.5  62.5 Standards 5.1, VOC  Emissions Control and LAER 

 

Standard No. 5.1, Lowest Achievable Emission Rate Applicable to Volatile Organic Compounds 

(LAER), will apply if AVX's net VOC emissions increase due to any future modification, 

exceeds 100 tons per year. A net VOC emissions increase refers to the actual increase in the 

potential to emit of a source due to a modification plus any other creditable increases and 

decreases that have occurred at the plant since July 1, 1979. 

 

As presented in this Title V renewal application, AVX’s VOC emissions have been declining 

significantly at the Myrtle Beach facility due to production decreases, improved efficiency, and 

material substitution changes. The facility has eliminated the uses of materials such as 

trichloroethylene (TCE) and significantly reduced usage of xylene. In addition, with the 

consolidation of the manufacturing, more organic emissions will be destroyed by the 

adsorber/desorber/thermal oxidizer air pollution control system. Therefore, no units at AVX 

are currently subject to LAER. The current permitted potential to emit is 285 tons per year, 

based on a 2001 Title V renewal application. This renewal application revises the potential to 

emit to 61 tons per year.   

 

4.2.5 62.5 Standard 8, Toxic Air Pollutants 

 

This standard regulates ambient impacts associated with emissions of toxic air pollutants (TAP). 

AVX is required to demonstrate compliance with this regulation when a physical modification 

is being proposed that would lead to an increase in emissions or change the physical parameters 

which previous modeled concentrations were based. The consolidation will change the 
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distribution of emissions of TAPs at AVX. Therefore, a facility-wide TAP modeling analysis is 

included with this Title V renewal application. 

 

4.3 State Operating Permit Conditions 

 

In addition to state and federal regulations, AVX is subject to existing state permit conditions. 

Most conditions reflect state or federal regulations discussed above. One condition in the 

current operating permit is a PSD Synthetic Minor limit of 39.5 tons per year of VOC emissions 

on the New Manufacturing Facility. This building will soon contain the consolidated 

manufacturing equipment, which includes the chip manufacturing VOC abatement system. The 

39.5 ton per year limit was established to permit the construction of the new building while 

avoiding PSD review (construction permit #1340-0002-CS and CT). At the time of permitting the 

building, the original Tile V permit documented AVX’s VOC potential to emit greater than the 

PSD major applicability threshold of 250 tons per year [52.21(1)(b)]. The 2004 Title V operating 

permit indicates a potential facility-wide VOC emission rate of 282.88 tons per year. As stated 

previously, the potential emission rates presented in the earlier Title V applications were based 

on anticipated (future) equipment needs required for expected production levels. AVX never 

installed the quantity of equipment permitted as product demand did not reach such 

anticipated levels. There are no records indicating that actual VOC emissions from the facility 

have ever exceeded the 250 ton per year major source level. Therefore, AVX can be classified as 

a “true” PSD minor source. This Title V renewal application reflects the actual number of 

equipment at AVX and emissions are based on current materials and throughputs. As 

presented, the current potential, uncontrolled VOC emission rate is 172 tons per year. The 

potential controlled VOC emission rate is 60 tons per year. In an effort to consolidate, 

streamline, and introduce flexibility into the AVX operating permit, AVX is formally requesting 

that the SCDHEC remove of the 39.5 ton per year emission limit. Instead, AVX is proposing 

facility-wide PSD Synthetic Minor emission limit of less than 250 tons per year of VOC for any 

12-month period. In retrospect, this facility-wide PSD avoidance limit should have been 

requested at the time of permitting the New Manufacturing Facility instead of the 39.5 ton per 

year limit. 
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Process Flow Diagrams 
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TABLE 1

Revised Title V Unit ID Cross Reference
AVX, Myrtle Beach, SC

Revised Title V 

Unit IDs
Department Former Unit ID

UNIT 14 RMM Unit 06
UNIT 15 Slip Mfg Unit 04
UNIT 16 Metals Unit 01
UNIT 17 CMAP Buildup Unit  10
UNIT 18 CMAP Support Unit  11
UNIT 19 Metallization Unit 05
UNIT 20 Thin Film Unit  13
UNIT 21 Misc Support Unit 03

DELETE Plating Department1 Unit 02
DELETE MB1 CMAP Buildup2

Unit 07
DELETE MB1 CMAP Support2 Unit 08
DELETE MB1 Kiln Room2

Unit 09
DELETE MB2 Kiln Room3

Unit 12

Note:

1. 5 of 8 plating lines are insignificant. Moved into Unit 19

2. Manufacturing consolidation

3. CMAP Support now includes all burnout ovens
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Title V Permit Application 
Facility Profile – Form A 
Bureau of Air Quality 

Page 1 of 2 
 

DHEC 2937 (02/2005) 

Please Refer to Instruction Pages Before Completing This Form 
When filling out forms on the computer, use only the tab key to move your cursor - do not 

use the return key. 

FACILITY INFORMATION 

1. Company Name for Permit: AVX Corporation 2. Existing State Air Permit Number: 1340-0002 

3. Business Mailing Address: PO Box 867 4. City: Myrtle Beach 5. State: SC 6. Zip Code: 29578-0867 

7. Plant Location (Street or Highway): 801 17th Avenue South 8. City: Myrtle Beach 9. State: SC 10. Zip Code: 29578-0867 

11. County: Horry 12. Primary SIC Code:  3675 13. NAICS Code: 334414 

14. EPA (AIRS) Facility Identification No.: 4505100002 15. Latitude: 33-40-42N 16. Longitude:  78-54-35W 

17. Date Facility Was Built: Originally constructed 1949; Modifications in 1985 and 1998 
 

CONTACT INFORMATION 
RESPONSIBLE OFFICIAL AUTHORIZED REPRESENTATIVE: 
 
18. Last: 

Sarvis 
19. First: 
John 
 

20. Title: 
Vice President, SMD 
 
21. Mailing Address Line 1: 

801 17th Avenue South 
 
22. Mailing Address Line 2: 
PO Box 867 

 
23. City: 
Myrtle Beach 
24. State: 

SC 
25. Zip Code: 
29578-0867 
 

26. Phone No.:  
(843) 448-9411   ext.       
27. Fax No.: 
(843) 444-0424 

 
28. E-mail Address: 
jsarvis@avxus.com 
 

 

ENVIRONMENTAL / TECHNICAL CONTACT: 
 
29. Last: 

Bryant 
30. First: 
Ralph 
 

31. Title: 
Safety & Environ Manager  
 
32. Mailing Address Line 1: 

801 17th Avenue South 
 
33. Mailing Address Line 2: 
PO Box 867 
 

34. City: 
Myrtle Beach 
35. State: 
SC 

36.Zip Code: 
29578-0867 
 
37. Phone No.:  

(843) 946-0326   ext.       
38. Fax No.:  
(843) 444-2883 
 

39. E-mail Address: 
rbryant@avxus.com 
 
 

 

PURPOSE OF APPLICATION 
40. Facility Type:           Conditional Major            Title V 

            Co-Located Facility (co-located facility if yes, name and permit # of co-located facility):       

41. Permit Action:                                            New         Renewal 
Modification:      Administrative Amendment       Minor Modification     Significant Modification      Operational Flexibility 

 (Submit Form AA) (Submit Form MM) (Submit Form SM) (Submit Form OF) 

42. Attainment Area Designation: Is the source located within a non-attainment area for any of the criteria air pollutants?         No         Yes 
If “Yes”, Indicate Non-attainment Pollutant(s):          PM2.5            O3 (Precursor pollutants to Ozone are NOx and VOC) 

 

SIGNATURES 
I certify, to the best of my knowledge and belief, that no applicable standards and/or regulations will be contravened or violated.  I certify that any application form, report, or compliance 

certification submitted in this permit application is true, accurate, and complete based on information and belief formed after reasonable inquiry.  I understand that any statements and/or 
descriptions which are found to be incorrect may result in the immediate revocation of any permit issued for this application. 

 
 
 
 

43. Responsible Official Signature/Authorized Representative Title/Position Vice President Ceramics Date       

Note* For change or addition of responsible official(s) submit Responsible Official (RO) Notification Form (see attachment E) 
 



 
 

Title V Permit Application 
Facility Profile – Form A 
Bureau of Air Quality 

Page 2 of 2 
 

DHEC 2937 (02/2005) 

CONSULTING FIRM INFORMATION 

44. Consulting Firm: Resolute Environmental 

Preparer Name: 45. Last Yoder 46. First Gary 

47. Mailing Address Line 1: 114 Oak Fern Lane 

48. Mailing Address Line 2:       

49. City:  Willow Spring 50. State: NC 51. Zip Code: 27592-     

52. Phone No.: (919) 701-0009   ext.       53. Fax No.: (   )    -     54.  E-mail Address: gyoder@nc.rr.com 

 

**INCOMPLETE APPLICATIONS WILL BE RETURNED** 



 
 

Title V Permit Application 
Application Checklist - Form B 

Bureau of Air Quality 
Page 1 of 2 

 

DHEC 2939 (02/2005) 

 

SUMMARY OF APPLICATION CONTENTS 

GENERAL APPLICATION CONTENTS - DOES THE APPLICATION PACKAGE INCLUDE… 

1.  A Table of Contents?   Yes    No    N/A 

2.  A list of all items for which a permit is being sought (Form C Information)?   Yes    No    N/A 

3.  A plot plan or map?   Yes    No    N/A 

4.  A detailed drawing of the layout of the facility showing exhaust points and dimensions of each structure, including height, width, and length?   Yes    No    N/A 

5.  A detailed facility-wide process description and flow diagram showing the relationship between each emission unit at the facility?   Yes    No    N/A 

6.  A detailed process description and diagram for each emission unit at the facility?   Yes    No    N/A 

7.  All reasonably anticipated operating scenarios?    Yes    No    N/A 

8.  Are fugitive emissions included in Forms D, and F?   Yes    No    N/A 

9.  Detailed calculations showing:  (1) Uncontrolled emissions; (2) Control equipment efficiency; (3) Controlled emissions in pounds per hour and other 

applicable units, e. g. ppm or grains per cubic foot, if necessary, etc.; and (4) Allowable emissions, in the same terms as above? 
  Yes    No    N/A 

10.  A request to utilize the operational flexibility provisions and include the information required for such use? (if applicable)   Yes    No    N/A 

11.  A request for a permit shield? (Complete Form K)   Yes    No    N/A 

12.  A completed listing of insignificant emission units, if applicable? (Complete Form G)   Yes    No    N/A 

13a. Modeling results for NAAQS, PSD Class II Increment and/or Air Toxics if this facility has not already demonstrated compliance with these 
Standards as applicable (S.C. Regulation 61-62.5, Standards 2, 7 and 8)? 

  Yes    No    N/A 

13b. If #13a is yes, does the plot plan required by item #3 show stack locations and dimensions (length, width, and height) of buildings/structure?   Yes    No    N/A 

14.  A completed compliance plan/schedule of compliance as requested in Form I?   Yes    No    N/A 

15.  A completed compliance plan/schedule of compliance addendum for each of the non-complying emission units for which issuance of a Part 70 
permit is requested? 

  Yes    No    N/A 

16.  A completed compliance certification form? Complete Forms A and I.   Yes    No    N/A 

17.  Acid rain portions of permit application and compliance plans, as required by regulations promulgated under Title IV of the Act (if applicable). (See 

EPA forms on EPA’s web site http://www.epa.gov/airmarkets/forms/index.html#permits). 
  Yes    No    N/A 

COPIES OF APPLICATION 

18a. Does the application contain confidential information?  If yes, all confidential information should be submitted under separate cover.   Yes    No    N/A 

18b. Have two copies of the application suitable for public inspection and one copy with confidential information properly marked (if applicable) been 
submitted, in accordance with applicable regulations? 

  Yes    No    N/A 

19.  Has the application been submitted to any other government agency (not required)?  If so, who?   Yes    No    N/A 

20.  Does the application include an electronic copy of the application? (Mandatory)   Yes    No    N/A 

21.  Is the facility submitting a draft Title V permit with this application (optional)?   Yes    No    N/A 

22.  For any non-permitted emission sources or activities a separate construction permit application should not be included in this application. Please 
submit construction permit applications under a separate cover. 

 

REGULATORY INFORMATION REQUESTED 

23.  Does the application include a proposed determination of maximum achievable control technology (MACT) for hazardous air pollutants pursuant to 

sections 112(g) and 112(j) of the Clean Air Act Amendments of 1990? (if applicable) 
  Yes    No    N/A 

24.  Does the application include sufficient information regarding accidental releases pursuant to section 112(r) of the Clean Air Act Amendments of 
1990?  (if applicable) 

  Yes    No    N/A 

25.  Does the application identify all applicable requirements including section 111 (NSPS) and/or Section 112 (NESHAP) of the Clean Air Act?  (Form 
K) 

  Yes    No    N/A 

26.  If applicable, is a Compliance Assurance Monitoring (CAM) Plan submitted with this Title V permit application (Form I and/or CAM Plan 
Supplemental Form)? 

  Yes    No    N/A 

27.  Does the application include an applicability determination for all sources subject to CAM (Form I)?   Yes    No    N/A 

28.  Is a Lowest Achievable Emission Rate (LAER)/ Best Available Control Technology (BACT) baseline and analysis included?     Yes    No    N/A 

28a. Is the facility subject to the NOx SIP call?   Yes    No    N/A 

WHY APPLICANT IS APPLYING FOR A TITLE V PERMIT? (CHECK ALL THAT APPLY) 

29a. The “potential to emit” of the facility is 100 tons/year or more for an individual regulated pollutant.   Yes    No    N/A 



 
 

Title V Permit Application 
Application Checklist - Form B 

Bureau of Air Quality 
Page 2 of 2 

 

DHEC 2939 (02/2005) 

29b. The facility is an affected facility for acid rain deposition.   Yes    No    N/A 

29c. The “potential to emit” for any one hazardous air pollutant is 10 tons/year or more, or the total of all hazardous air pollutants is 25 tons/year or 
more, or the facility meets an other applicable lower threshold required by a MACT Standard.   Yes    No    N/A 

29d. Other reason –(e.g. co-location) Please list:   Yes    No    N/A 

CONDITIONAL MAJOR REQUEST OR REGULATORY AVOIDANCE 

30.  Are all controlled emissions of the facility below the applicability levels for Part 70 permit?   Yes    No    N/A 

31.  Does the application propose limitations that will constrain the operation of the facility such that potential emissions of the facility will fall below 

applicability levels for Part 70 permits or MACT applicability? 
  Yes    No    N/A 

32.  Is the facility requesting a MACT avoidance limit?   Yes    No    N/A 

33. Is the facility requesting a PSD/NSR avoidance (facility-wide)?   Yes    No    N/A 

34. Is the facility requesting a BACT/LAER, SC Regulation 61-62.5, Standard 5.1 avoidance?   Yes    No    N/A 
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Title V Permit Application 
Facility Wide Information – Form E 

Bureau of Air Quality 
Page 1 of 1 

 

DHEC 2942 (02/2005) 

Please Refer to Instruction / Definitions Pages Before Completing This Form 
 

FACILITY WIDE RAW MATERIALS AND PRODUCTS 

1. Raw Materials 2. Quantity 
3. Products 

(List Products in order of 
major to minor) 

4. 
SIC/NAICS 

Code 
5. Production Rate 

Terpineol 8745 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Mineral Spirits 18,370 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Denatured Ethyl Alcohol 7370 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Glycol Ethers-PCPM 85310 gal/yr  Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Bio-Act 113 2200 gal/yr  Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Butyl Cellosolve 2860 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Acetone 1375 gal/yr  Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Isopropyl Alcohol 945 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Axarel 1800 gal/yr  Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Xylene 5525 gal/yr  Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Iso Spirits 20,570 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Southpar K 55 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

DiOctylPhthalate 275 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

PGME 385 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Dipentene 220 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Mineral Spirits Type 66 385 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Diethylene Glycol Dibutyl Ether 440 gal/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Barium Compounds 1.930260 Lbs/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Nickel Compounds 133990 Lbs/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Silver Compounds 44450 Lbs/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

Copper Compounds 43350 Lbs/yr Capacitor Chips 3675/334414 8.76 Billion Chips/year 

     

     

     

     

     

     

     

     

     

     

     

 



 
 

Title V Permit Application 
Facility Wide Total Emissions – Form F 

Bureau of Air Quality 
Page 1 of 1 

 

DHEC 2943 (02/2005) 

Please Refer to Instruction / Definitions Pages Before Completing This Form 
(Include Insignificant Activity Emissions in Facility Wide Totals) 

 

FACILITY WIDE TOTAL EMISSIONS 

1. Pollutant 2. CAS No. (If Applicable) 
3. Uncontrolled Emissions 

(TPY) 
4. Controlled Emissions 

(TPY) 

PM/PM10 N/A 18.68 2.42 

SO2 N/A 0.44 0.44 

NOx N/A 13.53 13.53 

CO N/A 7.59 7.59 

VOC N/A 171.91 59.91 

Bis(2-ethylhexyl) phthalate (HAP, TAP) 117-81-7 0.17 0.17 

Ethylidiene dichloride (HAP, TAP) 75-34-3 0.48 0.48 

Hydrochloric acid (HAP, TAP) 7647-01-0 0.40 0.004 

Methyl alcohol (HAP, TAP) 67-56-1 0.32 0.32 

Methyl isobutyl ketone (HAP, TAP) 108-10-1 0.16 0.16 

Nickel compounds (HAP, TAP) N/A 1.95E-03 1.95E-03 

Lead compounds (HAP) N/A 4.39E-04 4.39E-04 

Vinyl chloride (HAP, TAP) 75-01-4 0.40 0.40 

Xylene (HAP, TAP) 1330-20-7 0.08 0.08 

Ethyl benzene (HAP, TAP) 100-41-4 0.03 0.03 

Toluene (HAP, TAP) 108-88-3 0.03 0.03 

Sulfuric acid (TAP) 7664-93-9 0.32 3.16E-03 

Nitric acid (TAP) 7697-37-2 1.70 1.70E-02 

Phosphoric acid (TAP) 7664-38-2 0.70 6.98E-03 

2-ethanolamine (TAP) 141-43-5 0.45 0.28 

Polycyclic Organic Matter (HAP, TAP) POM 6.21E-06 6.21E-06 

Trichloroethylene (HAP, TAP) 79-01-6 1.32 1.32 

Hydrofluoric acid (HAP, TAP) 7664-39-3 0.08 7.67E-04 

Ethylene dichloride (HAP, TAP) 107-06-2 0.48 0.48 

Benzene (HAP, TAP) 71-43-2 1.48E-04 1.48E-04 

Naphthalene (HAP, TAP) 91-20-3 4.30E-05 4.30E-05 

Total HAP N/A 3.95 3.48 
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DHEC 2948 (02/2005) 

Please Refer to Instruction / Definitions Pages Before Completing This Form 
 

PERMIT SHIELD 

1.Citation 2. Regulation 
3. Applicable 

(Y/N) 
4. Standard 

Reason Indicator 
5. Comments 

(Use when choosing Indicator “J”) 

SCDHEC 62.1 
Definitions, Permit Requirements, and 

Emissions Inventory 
Y D 

Section contains general information applicable to 
this facility 

SCDHEC 62.1 Prohibition of Open Burning Y D Generally applicable to all facilities 

SCDHEC 62.3 Air Pollution Episodes N A,H 
Facility not a major source in a non-attainment 

area 

SCDHEC 62.4 
Hazardous Air Pollution Conditions - 

General 
Y D Generally applicable to all facilities 

SCDHEC 62.4 Hazardous Air Pollution Conditions Y D Generally applicable to all facilities 

SCDHEC 62.5 Std 1, 
Sec 1A 

Emissions from Fuel Burning Operations – 
Visible Emissions Existing Sources 

N J Units installed after February 11, 1971  

SCDHEC 62.3, Std 1, 
Secs 1B – 1D 

Emissions from Fuel Burning Operations – 
New Sources, Special Provisions, Test 

Methods 
Y I  

SCDHEC 62.5 Std 1, 
Sec IIA 

Emissions From Fuel Burning Operations – 
PM Emissions Allowable Discharge 

Y I  

SCDHEC 62.5 Std 1, 
Sec IIB 

Emissions From Fuel Burning Operations – 
PM Emissions Special Provisions 

N J Units installed after February 11, 1971  

SCDHEC 62.5 Std 1, 
Sec IIC 

Emissions From Fuel Burning Operations – 
SO2 Emissions Allowable Discharge 

Y I  

SCDHEC 62.5, Std 1, 
Sec IV 

Emissions From Fuel Burning Operations – 
Opacity Monitoring Requirements 

N G  

SCDHEC 62.5, Std 1, 
Sec V 

Emissions From Fuel Burning Operations – 
Exemptions 

N B  

SCDHEC 62.5, Std 1, 
Sec VI 

Emissions From Fuel Burning Operations – 
Periodic Testing 

N B  

SCDHEC 62.5, Std 2 Ambient Air Quality Standards Y D  

SCDHEC 62.5, Std 3, 
Sec I 

Waste Combustion & Reduction – 
Applicability 

Y I  

SCDHEC 62.5, Std 3, 
Sec II 

Waste Combustion & Reduction - General N J 
Does not supersede any other State or Federal 
requirement, unless the limit is more restrictive. 

SCDHEC 62.5, Std 3, 
Sec III 

Waste Combustion & Reduction – Emission 
Limitations and Operating Requirements 

Y I  

SCDHEC 62.5, Std 3, 
Sec IV 

Waste Combustion & Reduction – 
Notification Requirements and Compliance 

Schedules 
Y I  

SCDHEC 62.5, Std 3, 
Sec V 

Waste Combustion & Reduction – Waste 
Analysis 

N J Meets exemption via air dispersion modeling 

SCDHEC 62.5, Std 3, 
Secs VI and VII 

Waste Combustion & Reduction – 
Continuous Monitoring Requirements 

N A  

SCDHEC 62.5, Std 3, 
Sec VIII 

Waste Combustion & Reduction – Periodic 
Testing 

Y I  

SCDHEC 62.5, Std 3, 
Sec IX 

Waste Combustion & Reduction – Operator 
Periodic Training Requirements 

N J Exempt per the operating permit 

SCDHEC 62.5, Std 3.1 Medical Waste Incinerator N B  

SCDHEC 62.5 Std 4, 
Sec I 

Emissions From Process Industries Y I  

SCDHEC 62.5 Std 4, 
Secs II – VII & XI - XII 

Emissions From Process Industries N B  
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DHEC 2948 (02/2005) 

PERMIT SHIELD 

1.Citation 2. Regulation 
3. Applicable 

(Y/N) 
4. Standard 

Reason Indicator 
5. Comments 

(Use when choosing Indicator “J”) 

SCDHEC 62.5 Std 4, 
Secs VII - X 

Emissions From Process Industries – Other 
Manufacturing, Visible Emissions, Non-

Enclosed Operations 
Y I  

SCDHEC 62.5 Std 5 Volatile Organic Compounds N B  

SCDHEC 62.5 Std 5.1 
LAER Applicable to Volatile Organic 

Compounds 
N J 

Net VOC emission increases not greater than 100 
tpy since July 1, 1979 

SCDHEC 62.5 Std 6 Alternative Emission Limitations N J Did not apply for alternative emission limits 

SCDHEC 62.5 Std 7 Prevention of Significant Deterioration N J 

With modifications, facility requests removing PSD 
Synthetic Minor limit as they are now a true PSD 

minor source. PSD will only apply if future 
modifications are above PSD significance emission 

levels. 

SCDHEC 62.5 Std 8, 
Secs I & II 

Toxic Air Pollutants – General Applicability & 
Toxic Air Emissions 

Y I  

SCDHEC 62.5 Std 8, 
Sec III 

Toxic Air Pollutants – Controls N J 
Air dispersion modeling indicates controls not 

required 

SCDHEC 62.5 Std 8, 
Sec IV 

Toxic Air Pollutants – Source Test 
Requirements 

N J Required only if requested by SCDHEC 

SCDHEC 62.5 Std 8, 
Sec V 

Toxic Air Pollutants – Recordkeeping Y I  

SCDHEC 62.6, Secs I & 
II 

Control of Fugitive Particulate Matter – 
Control in Non-Attainment Areas & Control 

in Problem Areas 
N H  

SCDHEC 62.6, Sec III 
Control of Fugitive Particulate Matter – 

Control Statewide 
Y D  

SCDHEC 62.7 Good Engineering Practice Stack Height Y D  

SCDHEC 62.63 
National Emission Standards For Hazardous 

Air Pollutants (NESHAP) 
Y F 

Facility previously major HAP source. Emissions 
currently below threshold, however, still defined as 

a major source facility 

SCDHEC 62.70 Title V Operating Permit Program Y I  

SCDHEC 62.72 Acid Rain N B  

40 CFR Part 60, Subpart 
A 

NSPS General Provisions Y I  

40 CFR Part 60, 
Subparts B – KKK 

(except Dc)  

Adoption and Submittal of State Plans for 
Designated Facilities, Emission Guidelines 
and Compliance Times for specific sources 

N B  

40 CFR Part 60, Subpart 
Dc 

NSPS for Small Industrial-Commercial-
Institutional Steam Generating Units 

Y I  

40 CFR Part 61, Subpart 
A 

NESHAP General Provisions Y F Potentially applicable if Subpart M applies 

40 CFR Part 61, Subpart 
B – FF (except M) 

NESHAP for Specific compounds and 
processes 

N B  

40 CFR Part 61, Subpart  
M 

NESHAP for Asbestos (including work 
practices) 

Y J Only when work at the facility involves asbestos 

40 CFR Part 63, et. seq NESHAPs for specific processes Y I 
Applicable to emergency generators, Subpart 

ZZZZ 

40 CFR Part 63, 
Subparts A and B 

 NESHAP General Provisions and 112(g) 
control technology requirments 

Y I CMAP 

40 CFR Part 64 Compliance Assurance Monitoring Y I  
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DHEC 2948 (02/2005) 

PERMIT SHIELD 

1.Citation 2. Regulation 
3. Applicable 

(Y/N) 
4. Standard 

Reason Indicator 
5. Comments 

(Use when choosing Indicator “J”) 

40 CFR Part 68 Chemical Accident Provisions N I 
Regulated substances are below threshold 

planning quantities; General Duty Clause does 
apply however 

40 CFR Part 70 State Operating Permit Program Y I  

40 CFR Part 72 Acid Rain Program N B  

40 CFR Part 73 Sulfur Dioxide Allowance System N B  

40 CFR Part 74 Sulfur Dioxide Opt-Ins N B  

40 CFR Part 75 Continuous Emission Monitoring N B  

40 CFR Part 76 
Acid Rain Nitrogen Oxides Emission 

Reduction Program 
N B  

40 CFR Part 77 Excess Emissions N B  

40 CFR Part 78 Appeal Procedures for Acid Rain Program N B  

40 CFR Part 79 Registration of Fuels and Fuel Additives N B  

40 CFR Part 80 Regulation of Fuels and Fuel Additives N B  

40 CFR Part 81 
Designation of Areas for Air Quality Control 

Regions 
N J Facility located in an attainment area 

40 CFR Part 82, 
Subparts A – G (except 

Subpart  F) 

Stratospheric Ozone – Production, Motor 
Vehicles, etc. 

N B  

40 CFR Part 82, 
Subparts F 

Stratospheric Ozone – Recycling and 
Emissions Reductions 

Y J 
AVX personnel service plant air conditioners and 

cooling equipment 
 

STANDARD REASONS 

Indicator Standard Reason 

A The facility is not in the applicable source category 

B The specified source/process is not present at the facility 

C The facility/unit was constructed or last modified prior to the effective date of the rule 

D Applies to all facilities 

E Rule/Standard proposed, but not final/effective 

F The facility/unit emits pollutants at a level less than established by the rule 

G The facility/unit design capacity or production capacity is less than established by the rule. 

H The facility is not in a special control/non-attainment area. 

I Applicable to facility; requirements are listed in permit application and facility has certified compliance. 

J Other (explain) 
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Supporting Emission Calculations 
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TABLE 11

Potential HAP/TAP Emission Summary - Non-Exempt Sources Manufacturing Emissions
AVX Corporation, Myrtle Beach, SC

15 16 17 19 20 21 21 Individual Aggregate

Slip Mfg Metals CMAP Buildup Metallization Thin Film Strip. Twr/Solder Boiler Totals Total

2-Ethanolamine - - - - 2.27E-01 - - 2.27E-01

Bis (2-ethylehexyl) Phthalate 1.30E-01 4.88E-03 0.03 - - - - 1.65E-01

Benzene - - - - - - 1.48E-04 1.48E-04

Ethyl Benzene - 2.88E-04 0.03 - - - - 3.04E-02

Ethylidene Dichloride - - - - - 0.48 - 4.82E-01

Formaldehyde - - - - - - 5.28E-03 5.28E-03

Hexane - - - - - - 1.27E-01 1.27E-01

Hydrochloric Acid - - - - 4.02E-03 - - 4.02E-03

Hydrofluoric Acid - - - - 7.67E-04 - - 7.67E-04

Lead - - - 5.42E-05 2.92E-04 9.32E-05 - 4.39E-04

Methyl Alcohol 7.70E-03 1.42E-03 0.24 0.07 - - - 3.21E-01

Methyl Isobutyl Ketone 4.06E-03 7.49E-04 0.12 0.04 - - - 1.59E-01

Naphthalene - - - - - - 4.30E-05 4.30E-05

Nickel - - - 1.95E-03 - - - 1.95E-03

Nitric Acid - - - - 1.70E-02 - - 1.70E-02

Phosphoric Acid - - - - 6.98E-03 - - 6.98E-03

Polycyclic Organic Matter - - - - - - 6.21E-06 6.21E-06

Sulfuric Acid - - - - 3.16E-03 - - 3.16E-03

Toluene - 5.76E-04 0.03 - - - 2.39E-04 3.09E-02

Trichloroethylene (TCE) - - - - - 1.32 - 1.32E+00

Vinyl Chloride (Chloroethylene) - - - - - 0.39 - 3.95E-01

Xylene - 0.05 0.03 - - - - 7.68E-02

3.37

Note: The highest emitted single HAP is xylene.

HAP/TAP

Emissions (ton/yr)

Emission Unit



TABLE 12

Emission Unit 14 

Raw Materials Manufacturing Emissions
AVX Corporation, Myrtle Beach, SC

UNIT 14 - Particulate Matter Emissions from RMM Processing

(lb/yr) (tpy) (lb/hr) (tpy)

Grinders, Mills, and Prillers 277 318 0.72 199.3 0.10 6.83E-06 2.99E-05 8.86

Mixers 1,100 1,265 0.72 792.0 0.40 2.71E-05 1.19E-04 15.90

Notes:
1 Use AP-42 Emission Factor from cement bin loading Section 11.12
2Three baghouses control emissions from RMM, the lowest efficiency is 99.97%.

Std. 4 

Process 

Weight Rule                 

(lb/hr)

3 All PM emissions from the Vat loading are accounted for in the Grinders, Mills and Mixers.

Process
Amount 

Processed 

2006 (tpy)

Potential 

Usage (tpy)

Emission 

Factor 

(lb/ton)
1

Uncontrolled 

Emissions Controlled Emissions
2



T
A
B
L
E
 1
3

U
n
it
 1
5

S
li
p
 M

an
u
fa
ct
u
ri
n
g
 E
m
is
si
o
n
s

A
V
X
 C
o
rp
o
ra
ti
o
n
, M

y
rt
le
 B
ea
ch

, S
C

U
N
IT
 1
5 
-V

O
C
 E
m
is
si
o
n
 f
ro
m
 S
li
p
 M

an
u
fa
ct
u
ri
n
g
 (
S
li
p
 M

an
u
fa
ct
u
ri
n
g
 M

il
ls
 a
n
d
 S
li
p
 M

an
u
fa
ct
u
ri
n
g
 M

ix
er
s)

S
o
lv
e
n
ts
 U
se
d
 i
n
 S
li
p
 D
e
p
t.

U
se
 T
y
p
e

A
ct
u
a
l 
S
li
p
 

D
e
p
a
rt
m
e
n
t 
U
se
 

(2
0
0
6
)1
 (
g
a
l)

P
o
te
n
ti
a
l 
S
li
p
 

D
e
p
a
rt
m
e
n
t 
U
se
  
  
  
  
  
  

(g
a
l)
2

%
 o
f 
U
sa
g
e
 

E
m
it
te
d
3

lb
/g
a
l 
(V
O
C
)

T
o
ta
l 
V
O
C
 

E
m
is
si
o
n
s 

(l
b
/y
r)

T
o
ta
l 
V
O
C
 

E
m
is
si
o
n
s 

(t
p
y
)

P
G
M
E

P
ro
ce
ss

55
63
.2
5

10
%

7.
7

49
0.
02

B
u
ty
l 
C
el
lu
so
lv
e

P
ro
ce
ss

77
0

88
6

10
%

7.
5

66
4

0.
33

B
C
/
P
M

P
ro
ce
ss

43
,0
10

49
,4
62

10
%

7.
57

37
,4
42

18
.7
2

D
iO

ct
y
lP
h
th
al
at
e

P
ro
ce
ss

27
5

31
6

10
%

8.
22

26
0

0.
13

Is
o
 S
p
ir
it
s4

C
le
an

in
g

55
63
.2
5

20
%

6.
23

78
.8
09

5
0.
04

B
io
-A

ct
11
3

C
le
an

in
g

12
10

1,
39
2

10
0%

7.
18

9,
99

1
5.
00

D
en

at
u
re
d
 A

lc
o
h
o
l

C
le
an

in
g

27
5

31
6

20
%

6.
76

42
8

0.
21

T
o
ta
ls

48
,9
12

24
.4
6

N
o
te
s:

1.
  B

as
ed

 o
n
 a
ct
u
al
 2
00
6 
u
sa
g
e 
d
at
a 
fr
o
m
 A

V
X
.

2.
  P

o
te
n
ti
al
 e
m
is
si
o
n
s 
b
as
ed

 o
n
 2
00
6 
u
sa
g
e 
+
 1
5%

3.
  1
0%

 o
r 
20
%
 l
o
ss
es
 a
re
 p
ri
m
ar
il
y
 f
u
g
it
iv
e 
an

d
 a
re
 c
o
n
se
rv
at
iv
e 
es
ti
m
at
es
 e
st
ab

li
sh

ed
 f
ro
m
 c
o
m
m
u
n
ic
at
io
n
s 
b
et
w
ee
n
 A

V
X
 a
n
d
 D

H
E
C
. T

h
e 
b
al
an

ce
 r
em

ai
n
s 
in

   
  t
h
e 
el
ec
tr
o
d
e 
in
k
, t
er
m
in
at
io
n
 p
as
te
,  
o
r 
w
as
te
.

4.
  I
so
 S
p
ir
it
s 
w
as
 n
o
t 
u
se
d
 i
n
 S
li
p
 i
n
 2
00

6.
 5
5 
g
al
lo
n
s 
u
se
d
 i
n
 e
ac
h
 o
f 
20

04
 a
n
d
 2
00

5 
an

d
 i
s 
in
cl
u
d
ed

 t
o
 c
ap

tu
re
 t
h
e 
p
o
te
n
ti
al
 m

at
er
ia
l 
u
se
.

U
N
IT
 1
5 
- 
H
A
P
/
T
A
P
 E
m
is
si
o
n
s 
F
ro
m
 S
li
p
 D

ep
ar
tm

en
t

C
o
n
st
it
u
e
n
t

H
A
P
 /
 T
A
P

M
a
x
im
u
m
 %
 w
t 
in
 

S
o
lv
e
n
ts
 U
se
d
 

(W
o
rs
t 
C
a
se
)

lb
s 
o
f 
H
A
P
 (
W
o
rs
t 

C
a
se
)

tp
y
 o
f 
H
A
P
 

(W
o
rs
t 
C
a
se
)

B
is
 (
2-
et
h
y
le
h
ex
y
l)
 P
h
th
al
at
e
1

H
A
P
/
T
A
P

10
0

26
0.
0

1.
30
E
-0
1

M
et
h
y
l 
A
lc
o
h
o
l2

H
A
P
/
T
A
P

3.
6

15
.4

7.
70
E
-0
3

M
et
h
y
l 
Is
o
b
u
ty
l 
K
et
o
n
e2

H
A
P
/
T
A
P

1.
9

8.
12

4.
06
E
-0
3

N
o
te
s:

1.
  C

o
n
ta
in
ed

 i
n
 D

iO
ct
y
lP
h
th
al
at
e

2.
  C

o
n
ta
in
ed

 i
n
 D

en
at
u
re
d
 A

lc
o
h
o
l



TABLE 14

Unit 16

Metals Manufacturing Emissions - VOC/HAP
AVX Corporation, Myrtle Beach, SC

UNIT 16 - VOC Emissions from Metals Department (Metal Mills and Metal Mixers)

Solvents Used in Metals Use Type

Actual Metal 

Department Use 

(2006)
1 
(gal)

Potential Metal 

Department Use            

(gal)
2

% of Usage 

Emitted
3 lb/gal (VOC)

Total VOC 

Emissions 

(lb/yr)

Total VOC 

Emissions 

(tpy)

Terpineol Process 8,690 9,994 10% 7.79 7,785 3.89

Dipentene Process 55 63 100% 7.21 456 0.23

Iso Spirits Cleaning 2,365 2,720 20% 6.23 3,389 1.69

Denatured Alcohol Cleaning 55 63 20% 6.23 79 0.04

Xylene Process 110 127 10% 7.26 92 0.05

Butyl Cellusolve Process 0 15 10% 7.5 11 0.006

Southpart K Solvent Process 0 15 100% 6.5 98 0.05

Diethylene Glycol Dibutyl Ether Process 0 15 100% 7.38 111 0.06

DiOctylPhthalate Process 0 15 10% 6.5 10 0.005

Mineral Spirits Type 66 Process 385 443 10% 6.51 288 0.14

Total 11,660.00 13,469 69.11 12,318 6.16

Notes:

1.  Based on actual peak usage in 2006 data from AVX.

2.  Potential emissions based on 2006 usage + 15%. Butyl cellusove, Southpart K, DGDE, and DOP were not used in 2006. Since they were used in the past, 15 gal 

     future usage was assumed.

3.  10% or 20% losses are primarily fugitive and are conservative estimates established from communications between AVX and DHEC. The balance remains in

     the electrode ink, termination paste,  or waste.

UNIT 16 - HAP/TAP Emissions From Metals Department

Constituent HAP / TAP

Maximum % wt in 

Solvents Used 

(Worst Case)

lbs of HAP (Worst 

Case)

tpy of HAP 

(Worst Case)

Xylene, Mixed Isomers1 HAP/TAP 100 91.8 0.05

Xylene, Mixed Isomers2 HAP/TAP 0.5 1.44 7.21E-04

Total Xylene 93.28 0.05

Toluene2 HAP/TAP 0.4 1.15 5.76E-04

Ethyl Benzene2 HAP/TAP 0.2 0.58 2.88E-04

Bis (2-ethylehexyl) Phthalate3 HAP/TAP 100 9.75 0.005

Methyl Alcohol4 HAP/TAP 3.6 2.84 0.001

Methyl Isobutyl Ketone4 HAP/TAP 1.9 1.50 0.001

Total 0.05

Notes:

1. Used as process solvent and contained in Mineral Spirits Type 66

2. Contained in Mineral Spirits Type 66

3. Contained in DiOctylPhtalate

4.  Contained in Denatured Alcohol

June 25, 2009 Metals Source Test Results

Ink Milling

Consolidated Process Ink Formulation % by wt.

Ni Powder 43.21

Barium Titanate Powder 9.79

Ethyl Cellulose Binder 2.30

Terpineol 44.47

DOP 0.23

Total Ink processed (g) 49240.5

Total Solvent processed in ink (g) 21894.9

Total Solvent processed in ink (lb) 48.3

Source test time (minutes) 90 (Three 30 minute runs)

Solvent processed during test (lb/hr) 32.2

Ave. Measured Emission Rate (lb/hr as carbon) 0.036

Milled ink emission factor (lb VOC/lb solvent) 0.0011

Note: Percentage loss factors are more conservative than source test results. 

           Percentage loss factors are used in the facility emission estimates.



TABLE 15

Unit 16

Metals Manufacturing Emissions - PM
AVX Corporation, Myrtle Beach, SC

UNIT 16 - PM Emissions from Metals Department (Metal Mills and Metal Mixers)

(lb/hr) (tpy)

Mills/Mixers 3,257.00 0.72 0.27 1.17 1.53

Notes:

1. Loss rate for mixers is based on AP-42 5th edition 11.12-1 for loading of cement into bins of 0.72 lb/ton.  PM emissions only 

    occur during loading.  Solvent is added during mixing so no PM is produced.

2. There is no PM control in Metals

Process

Amount 

Processed 

(tpy) Loss Rate
1
 (lb/ton)

Uncontrolled Emissions
2

Process Weight 

Rule (lb/hr)



TABLE 16

UNIT 17

CMAP Emissions
AVX, Myrtle Beach, SC

UNIT 17 - VOC Emissions from CMAP Manufacturing

Mass balance and control information:

0.85 Fraction slip actually applied to chip (the remaining 15% is collected for reclaim)

0.3032 Fraction of VOC in slip (from the MSDS sheets)

0.01 Fraction of VOC emitted as room fugitives (engineering estimate)

0.005 Fraction of VOC emitted as fugitive post chip manufacturing (engineering estimate)

0.985 Adsorber/Desorber/Thermal oxidizer System destruction efficiency (February 26, 2009 Source Test)1

70 Slip usage rate (kg slip/machine/day)

24 Number of CMAP machines2

0.67 Potential operating hours factor (32 hrs/48 hrs)3

116.15 TPY

Manufacturing fugitive VOC emissions: 1.16 TPY

Post manufacturing fugitive VOC emissions4: 0.58 TPY

Total VOC evolved during the CMAP process (after Thermal Oxidizer, less fugitives): 1.72 TPY

Total Process VOC Emissions from CMAP process 3.46 TPY

Note:

1. The February 2006 source test resulted in an overall 99.5% control efficiency. AVX will use 98.5% in emission rate calculations for conservatism.

2. 24 machines includes two medical machines that will remain in the original MB1 location through the majority of 2010 for qualification product

    purposes (See Table 16).

3. AVX/DHEC communications. CMAP equipment cannot operate 24/7.

4. An estimate of residual VOC emissions after chip manufacturing emitted in green chip step prior to the kiln room.

UNIT 17 - HAP/TAP Emissions from CMAP Manufacturing

HAP/TAP

Max % HAP by wt. 

in Slip/Ink

CMAP Fugitive 

Uncontrolled 

Emissions 

(TPY)

CMAP 

Controlled 

Point Source 

Emissions 

(TPY)

CMAP Total 

Emissions

Toluene 0.5 0.01 0.01 0.02

Ethyl Benzene 0.5 0.01 0.01 0.02

Bis (2-ethylehexyl) Phthalate 0.5 0.01 0.01 0.02

Xylene 0.5 0.01 0.01 0.02

Methyl Alcohol 3.60 0.10 0.06 0.17

Methyl Isobutyl Ketone 1.90 0.05 0.02 0.08

Total 0.22 0.12 0.33

UNIT 17 - Fugitive VOC Emissions from CMAP Manufacturing Cleaning

Cleaning Materials Used

Actual 2006 

Department Use 

(gal)

Potential 

Department 

Use (gal)2

% of Usage 

Emitted
lb/gal (VOC)

Total VOC 

Emissions (lb/yr)

Total VOC 

Emissions (tpy)

Iso Spirits 11,220 12,903 20% 6.23 16,077 8.0

n-Butyl Acetate1 165 190 20% 7.34 279 0.1

BC/PM 2,695 3,099 20% 7.57 4,692 2.3

Denatured Ethyl Alcohol 770 886 20% 6.59 1,167 0.6

Total 14,850.00 17,078 27.73 22,215 11.1

Notes:

1.  N-butyl acetate recently replaced xylene as a CMAP cleaning solvent. Since xylene was not used in 2006, an average of previous year usages

     was assumed.

UNIT 17 - HAP/TAP Emissions from CMAP Manufacturing Cleaning

Constituent HAP / TAP

Maximum % wt 

in Solvents 

Used (Worst 

Case)

lbs of HAP 

(Worst Case)

tpy of HAP 

(Worst Case)

Methyl Alcohol1 HAP/TAP 3.6 42.02 0.02

Methyl Isobutyl Ketone1 HAP/TAP 1.9 22.17 0.01

Total 0.03

Notes:

1.  Contained in Denatured Alcohol

Total VOC prior to thermal oxidizer in the CMAP process:



TABLE 17

UNIT 17

Temporary CMAP Emissions
AVX, Myrtle Beach, SC

UNIT 17 - VOC Emissions from Temporary CMAP Manufacturing

Mass balance and control information:

0.85 Fraction slip actually applied to chip (the remaining 15% is collected for reclaim)

0.3032 Fraction of VOC in slip (from the MSDS sheets)

70 Slip usage rate (kg slip/machine/day)

2 Number of CMAP machines1

0.10 Potential operating hours factor (864 hr/yr limit)

1.43 TPY

Note:

1. Two CMAP machines will remain at the original MB1 location through the majority of 2010 for qualification purposes. Sufficient product

inventory was produced prior to the submittal of this application. These machines should remain idle during this qualification. The machines

will be needed in their present location in event the inventory is depleted prior to qualification approval to relocate them.

UNIT 17 - Fugitive VOC Emissions from CMAP Manufacturing Cleaning

Cleaning Materials Used

Potential 

Department Use 

(gal)1

% of Usage 

Emitted
lb/gal (VOC)

Total VOC 

Emissions 

(lb/yr)

Total VOC 

Emissions (tpy)

Iso Spirits 129 20% 6.23 161 0.1

n-Butyl Acetate 2 20% 7.34 3 0.001

BC/PM 31 20% 7.57 47 0.02

Denatured Ethyl Alcohol 9 20% 6.59 12 0.01

Total 171 27.73 222 0.11

Notes:

1.  Assumed 1% of main CMAP manufacturing potential material usage.

UNIT 17 - HAP/TAP Emissions from CMAP Manufacturing

HAP/TAP

Max % HAP by wt. 

in Slip/Ink

CMAP Fugitive 

Uncontrolled 

Emissions 

(TPY)

Toluene 0.5 7.16E-03

Ethyl Benzene 0.5 7.16E-03

Bis (2-ethylehexyl) Phthalate 0.5 7.16E-03

Xylene 0.5 7.16E-03

Methyl Alcohol 3.60 5.16E-02

Methyl Isobutyl Ketone 1.90 2.72E-02

Total 0.11

UNIT 17 - HAP/TAP Emissions from CMAP Manufacturing Cleaning

Constituent HAP / TAP

Maximum % 

wt in Solvents 

Used (Worst 

Case)

lbs of HAP 

(Worst Case)

tpy of HAP 

(Worst Case)

Methyl Alcohol1 HAP/TAP 3.6 0.42 2.10E-04

Methyl Isobutyl Ketone1 HAP/TAP 1.9 0.22 1.11E-04

Total 3.21E-04

Notes:

1.  Contained in Denatured Alcohol

Total VOC emitted from temporary medical CMAP process:



TABLE 18

UNIT 17

CMAP Emissions
AVX, Myrtle Beach, SC

UNIT 17 - Emission from Ancillary VOC Control Startup Burner

Fuel Combustion: FluiSorb Startup Burner

Unit Designation: NMF-FB1

Burner Information:

Average Firing Rate: 1 MMBtu/hr

Maximum Firing Rate: 1 MMBtu/hr

Fuel Heat Content: 1,020 Btu/scf

Maximum Fuel Usage: 1,020 scf/hour

Maximum Fuel Usage: 8.8 MMscf/yr

Assumed continuous

Not supplemented by process VOC

Pollutant Emission Factors1

(lb/MMscf) (lb/hr) (tpy)

PM 7.6 0.01 0.03

SO2 0.6 0.00 0.003

NOx 100 0.10 0.44

CO 84 0.09 0.37

VOC 5.5 0.01 0.02

CO2 120 0.12 0.53

N2O 2.2 0.002 0.01

Methane 2.3 0.002 0.01

Note:

1. AP-42, Section 1.4, Tables 1.4-1 and 1.4-2

Maximum Operating Schedule:

Potential Emissions (Unc.)



TABLE 19

UNIT 18

CMAP Support Emissions
AVX, Myrtle Beach, SC

UNIT 18 - Particulate Matter Emission from Dry Dicing

Assumed mass balance and control information:

Dust Recovered: 575.0 kg/month/dicer Estimated baghouse material recovery + 15%

Control efficiency: 99.5% April 1, 1998 Title V permit application

PM generated: 577.9 kg PM/month/dicer

PM Uncontrolled 15.26 TPY

Controlled PM Emissions: 2.89 kg PM/month/dicer

Number of Dry Dicers: 6

Processing Rate: 106 lbs/day/machine (48 kg/day/machine)

Total Processing Rate: 0.0133 tons per hour

Summary of Potential Process Emissions

Emission Source

PM Emissions 

(lb/hr)

PM Emissions 

(tpy)

Dicing Baghouse 0.05 0.23

Process Weight Rule Computation

Parameter Value Units

Material per Hour (P) 0.002 tons/hour

Process Weight Rate, 4.10(P)0.67 0.07 lb PM/hr

Potential PM Emissionsa 0.05 lb PM/hr



TABLE 20

UNIT 18

CMAP Support Emissions Continued
AVX, Myrtle Beach, SC

UNIT 18 - VOC Emissions from Kiln Room

Burnout oven emissions based on source testing

Source Test Date: June 25, 2009

Burnout Oven: GB201

No. of pans in charge: 19

No. of chips in pans: 1,010,960

Chips/pan: 53,208

Oven pan capacity: 30

Max. No. of chips.: 1,596,253

Actual to Potential Linear Factor: 1.58

Test 1 Test 2

lb/hr (as carbon) lb/hr (as carbon)

Run 1 0.0009 0.016

Run 2 0.0009 0.013

Run 3 0.0011 0.013

Test Average 0.0010 0.0140

Linear Adj. (Potential) 0.0015 0.0221

Oven Cycle Temp. Emission Rate

(oF) (lb/hr)

Point 1 (start) 230 0

Point 2 (Test 1) 4091 0.0015

Point 3 (Test 2) 4961 0.0221

Point 4 (end) 100 0

Cycle Average 0.006

Note:

1. Averages of oven temperatures during Test 1 and Test 2 testing times.

Cycle Average lb/hr per oven 0.006

Total No. of Burnout Ovens 46

Potential Department (lb/hr) 0.27

Potential Department (lb/yr) 2,381

Potential Department (ton/yr) 1.19

Test Results Summary

Temperature Curve Points

Burnout Batch Cycle Emissions

Worse Case Cycle Emissions



Table 21

UNIT 19

Termination Department Emissions
AVX, Myrtle Beach, SC

Unit 19 - VOC Emissions from Termination Paste

2006 Usage1 Potential Usage2

Data (lb/yr) (lb/yr)

Termination Department Paste Delivered (lb/yr) 34,149 39,271

VOC Content Silver Paste (percent) 22% 22%

Termination Reclaim & Waste (lb/year)3 18,444 18,444

VOC (Terpineol) Emissions (tpy) 1.73 2.29

Notes:

1. 2006 Production data provided by AVX

2. 2006 data plus 15%

3. The potential reclaim amount was not increased by 15% as a conservative approach.

Unit 19 - VOC Emissions From Termination Department Cleaning

Cleaning Solvents Used in Termination 2006 Department 

Use1 (gal)

Potential 

Department Use2 

(gal)

% of Usage 

Emitted3
lb/gal (VOC)

Total VOC 

Emissions 

(lb/yr)

Total VOC 

Emissions 

(tpy)

Propyl Propionate 3,685 4,238 20% 7.35 6,229 3.1

Denatured Alcohol 2,640 3,036 20% 6.76 4,105 2.1

Total 10,334 5.2

Notes:

1. Production data provided by AVX

2. 2006 data plus 15%

3. 20% loss factor is fugitive emissions based on conservative estimates from knowledge of material use. The balance is waste.

4.  Propyl propionate recently replaced xylene as a Termination cleaning solvent. The amount of xylene used in 2006 was assumed equal to propyl 

     propionate usage.

Unit 19 - HAP/TAP Emissions From Termination Department Cleaning

Constituent HAP/TAP

Maximum % wt in 

Solvents Used 

(Worst Case)

lbs of HAP 

(Worst Case)

tpy of HAP 

(Worst Case)

Methyl Alcohol1 HAP/TAP 3.6 147.8 0.07

Methyl Isobutyl Ketone1 HAP/TAP 1.9 77.99 0.04

Notes:

1.  Contained in Denatured Alcohol



TABLE 22

UNIT 19

Termination Emissions - Electroplating
AVX, Myrtle Beach, SC

Unit 19 - Miscellaneous Emissions From Electroplating Operations

Target Metal 

Concentration
2
Cr Emission Factor 

(Con.)

Original 

Control Eff.

Other Metal 

Factor (Unc.)
3

Target Metal 

Concentration
2
Cr Emission 

Factor (Con.)

Original 

Control Eff.

Other Metal 

Factor (Unc.)
3

(oz/gal) (gr/dscf) (gr/dscf) (oz/gal) (gr/dscf) (gr/dscf)

Nickel Electroplating1
11.2 2.62E-06 98.0% 4.11E-05 12.7 2.62E-06 98.0% 4.66E-05

Lead Electroplating1
0.60 2.62E-06 98.0% 2.20E-06 0.16 2.62E-06 98.0% 5.87E-07

Gold Electroplating1
- - - - 1.00 2.62E-06 98.0% 3.67E-06

Tin Electroplating1
1.7 2.62E-06 98.0% 6.24E-06 2.4 2.62E-06 98.0% 8.80E-06

Notes:

1. Emission factors for all metals are calculated using AP-42, Section 12.20 (7/96).

  AVX removed their scrubber in 2002, therefore the emission rates are back calculated using the original control efficiency.

2. Target bath concentrations provided by AVX.  

3. Other metal emission factor = 0.028*Metal concentration (oz/gal)*Cr Emission Factor

Flow Rate Information:
1

SBE Line Information:

95 liter SBE 95 & 130 liter SBEs 1 Autoline Lines Size (liter) Metals

Stack Diameter (ft) 0.5 0.5 36 SBE-1 and 5 95 Ni/Sn/Pb

Velocity (fps) 5.44 18.43 39.4 SBE-4 95 Ni/Sn

Temperature (F) 68 68 68 SBE-2 and 3 130 Ni/Sn

Flow Rate (acfm) 64.0 217.0 575.00

Flow Rate (scfm) 63.7 212.6 563.30

Note:

1. Until all qualification processes are completed, the last Autoline will remain in operation through 2010 before it also will be decommissioned. 

The Autoline and SBE flow rates based on February 2, 2010 measurement by AVX.

Electroplating Emissions

Pollutant
(lb/hr) (tpy)

PM 1.13E-01 2.39E-04 1.05E-03

Nickel 9.41E-02 1.99E-04 8.70E-04

Lead 5.05E-03 1.07E-05 4.67E-05

Tin 1.43E-02 3.01E-05 1.32E-04

Pollutant
(lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (tpy)

PM 1.37E-01 3.15E-04 1.38E-03 9.78E-05 4.28E-04 2.18E-04 9.53E-04

Nickel 1.07E-01 2.46E-04 1.08E-03 7.64E-05 3.34E-04 1.70E-04 7.44E-04

Lead 1.34E-03 1.71E-06 7.50E-06 6.41E-07 2.81E-06 1.07E-06 4.69E-06

Gold 8.40E-03 2.00E-06 8.78E-06 2.00E-06 8.78E-06 - -

Tin 2.02E-02 4.65E-05 2.04E-04 1.44E-05 6.32E-05 3.21E-05 1.41E-04

Pollutant (lb/hr) (tpy)

PM 5.55E-04 2.43E-03

Nickel 4.45E-04 1.95E-03

Lead 1.24E-05 5.42E-05

Gold 3.21E-05 1.41E-04

Tin 4.65E-05 2.04E-04

Notes:

1. Emission factor conversion from grains/dscf to mg/dscm from AP-42, Section 12.20.

2. Emission calculated from emission factor times air flow rate multiplied by the number of respective line sizes.

AUTOLINE SBE

Emission 

Factor
1  

(mg/dscm)

Total Process Emissions

Total Emissions

Emission 

Factor
1  

(mg/dscm)

130 l SBE
2

95 l SBE
2

Autoline
2



TABLE 23

UNIT 20

Thin Film Emissions
AVX, Myrtle Beach, SC

Unit 20 - VOC Emissions from Thin Film Process

lb/hr tpy lb/hr tpy

Acetic Acid 4.17E-02 1.83E-01 2.08E-02 9.13E-02

Tetramethylammonium hydroxide 5.21E-03 2.28E-02 2.60E-03 1.14E-02

2-ethanolamine 1.04E-01 4.54E-01 5.19E-02 2.27E-01

N-methylpyrolidone 2.03E-01 8.91E-01 1.02E-01 4.45E-01

1,2-Propenediol 6.71E-02 2.94E-01 3.35E-02 1.47E-01

2,4 Pentandione 1.00E-03 4.38E-03 5.00E-04 2.19E-03

Hexamethyldislazane 1.67E-03 7.30E-03 8.33E-04 3.65E-03

Isopropyl alcohol 2.00E-02 8.76E-02 1.00E-02 4.38E-02

Mesitylene 2.83E-03 1.24E-02 2.83E-03 1.24E-02

Dipropylene glycol dimethyl ether 2.17E-03 9.49E-03 1.08E-03 4.75E-03

Naphtha 4.42E-03 1.93E-02 4.42E-03 1.93E-02

1-Methoxy-2-propanol acetate 1.60E-02 7.01E-02 8.00E-03 3.50E-02

1-Methoxy-2-propanol 2.38E-03 1.04E-02 1.19E-03 5.29E-03

Total VOCs 0.47 2.07 0.24 1.05

Notes:

1. Uncontrolled emissions are assumed to be a 10% loss from the daily material usage.

2. Controlled emission for VOC are based on a control efficiency of 50% based on conservative industry standards

     for soluble compounds. No control is assumed for mesitylene and naphtha since since they are insoluble.

Unit 20 - HAP/TAP Emissions from Thin Film Process

lb/hr tpy lb/hr tpy lb/day

Sulfuric Acid 0.07 0.32 7.21E-04 3.16E-03 0.017

Nitric Acid 0.39 1.70 3.88E-03 1.70E-02 0.093

2-ethanolamine 0.10 0.45 5.19E-02 2.27E-01 1.245

Hydrochloric Acid 0.09 0.40 9.18E-04 4.02E-03 0.022

Phosphoric Acid 0.16 0.70 1.59E-03 6.98E-03 0.038

Total TAPs 0.81 3.57 0.06 0.26 1.42

Notes:

1. Uncontrolled emissions are assumed to be a 10% loss from the daily material usage.

2. Conservative control efficiency of 99% based on system design for acids. 50% for soluble VOC 2-ethanolamine.

Unit 20 - Fluorine and Lead Emissions from Thin Film Process

lb/hr tpy lb/hr tpy

Hydrofluoric Acid 0.02 0.08 1.75E-04 7.67E-04

Lead 0.01 0.03 6.67E-05 2.92E-04

Lead zirconate titanate 0.01 0.03 6.04E-05 2.65E-04

Notes:

1. Uncontrolled emissions are assumed to be a 10% loss from the daily material usage.

2. Conservative control efficiency of 99% based on system design for hydrofluoric acids. Industry standard, conservative 99% efficiency

     for particulate matter.

Chemical

Uncontrolled Emissions
1

Controlled Emissions
2

Controlled Emissions
2

Uncontrolled Emissions
1

Controlled Emissions
2

Chemical

Chemical

Uncontrolled Emissions
1



TABLE 24

UNIT 21

Miscellaneous Support Emissions - APTC
AVX, Myrtle Beach, SC

Unit 21 - APTC (Product Testing Process)

-

Material HAP Constituents HAP/TAP/VOC

2006 

Cleaning 

Solvent Use
1 

(gal)

Potential 

Cleaning 

Solvent Use
2      

(gal)

VOC 

Content  

(lb/gal)

HAP 

Content 

(lb/gal)

Amount 

Reclaimed
3 
 (%)

VOC 

Emissions (tpy)

HAP 

Emissions 

(tpy)

Iso Sprits - VOC 1,028 1182 6.23 0 93 0.26 -

Isopropyl Alcohol - VOC 343 394 6.51 0 93 0.09 -

BC-PM - VOC 2082 2394 7.57 0 93 0.63 -

Denatured Alcohol MeOH, MIBK HAP/TAP/VOC 0 0 6.59 0.21 93 0.00 0.00E+00

TOTAL 3,453 3,971 0.98 0.00E+00
1Per 2006 facility provided data.
2Potential is estimated using the 2006 data plus 15%
3Reclaim of cleaning solvent based on volume used and volume collected in waste bins.  



TABLE 25

UNIT 21

Miscellaneous Support Boiler Emissions
AVX, Myrtle Beach, SC

Unit 21 - Emissions from Boilers (Miscellaneous Support)

Boiler Information

Fuel Combustion Unit:

Fuel Fired:

Process Designation:

Stack Designation:

Maximum Rated Capacity: 16.4 MMBtu/hr

Average Fuel Heat Content: 1,020 Btu/scf

Maximum Annual Operation: 8760 hours/year

Hourly Fuel Usage: 0.02 106 scf/hr

Potential Annual Fuel Usage: 175.2 106 scf/hr

Unit 21 - Criteria Pollutant Emissions

Emission Factors1

Pollutant (lb/106 scf) (lbs/hr) (tpy)

PM, PM10, PM2.5 7.6 0.15 0.54

SOx 0.6 0.01 0.04

NOx 100 2.00 7.04

CO 84 1.68 5.92

VOC 5.5 0.11 0.39

Lead 0.0005 1.00E-05 3.52E-05
1Source: EPA AP-42, Section 1.4, Tables 1.4-1 and 1.4-2.

Unit 21 - HAP/TAP Emissions

Emission Factors1

Pollutant (lb/106 scf) (lbs/hr) (tpy)

Benzene 2.10E-03 4.20E-05 1.48E-04

Formaldehyde 7.50E-02 1.50E-03 5.28E-03

Hexane 1.8 3.60E-02 1.27E-01

Naphthalene 6.10E-04 1.22E-05 4.30E-05

Polycyclic Organic Matter 8.82E-05 1.76E-06 6.21E-06

Toluene 3.40E-03 6.80E-05 2.39E-04
1Source: EPA AP-42, Section 1.4, Table 1.4-3.

Unit 21 - GHG Emissions

Emission Factors1

Pollutant (lb/106 scf) (lbs/hr) (tpy)

CO2 120 2.40 8.45

N2O 2.2 0.04 0.15

Methane 2.3 0.05 0.16

Potential to Emit

Potential to Emit

Potential to Emit

Boiler B201

Natural Gas

MB2 Boiler

NMFS-B1



TABLE 26

UNIT 21

Miscellaneous Support Emissions - New Stripper Tower
AVX, Myrtle Beach, SC

Unit 21 - New Stripping Tower Emissions (Miscellaneous Support)

Contaminant CAS No. HAP/TAP

(lb/hr) (lb/day) (lb/yr) (ton/yr)

Trichloroethylene (TCE) 79-01-6 H,T 0.300 7.21 2631.6 1.32

Vinyl chloride (chloroethylene) 75-01-4 H,T 0.090 2.16 789.5 0.39

Ethylidine dichloride 75-34-3 H,T 0.110 2.64 963.6 0.48

Total HAP/VOC 0.50 12.01 4384.73 2.19

Notes:

QED Model (6-tray)



TABLE 27

UNIT 21

Miscellaneous Support Emissions - Soldering
AVX, Myrtle Beach, SC

Unit 21 - Soldering Emissions (Miscellaneous Support)

Assumptions:

Number of machines (1 wave solder, 3 solder pots with hoods) 4

Potential soldering usage 1,000 lbs/yr

HAPs Manufacturers Product ID Number Emission Factor
Potential 

Quantity Used

(lb) (lb/yr)1 (lb/yr) (ton/yr)

Lead (Pb)3 SN/60 Electrolytic Grade Solder 0.000162 1150 0.19 9.32E-05

Cr (HAP) SN/60 Electrolytic Grade Solder 0.000013 1150 0.01 7.48E-06

Mn (HAP) SN/60 Electrolytic Grade Solder 0.000846 1150 0.97 4.86E-04

Criteria Pollutants Manufacturers Product ID Number Emission Factor
Potential 

Quantity Used

(lb) (lb/yr)1 (lb/yr) (ton/yr)

PM SN/60 Electrolytic Grade Solder 0.018 1150 20.70 0.010

PM-10 SN/60 Electrolytic Grade Solder 0.018 1150 20.70 0.010

1Potential is estimated using the 2006 data plus 15%. 2006 was the most recent, maximum year data was available.
2Per the MSDS, the emissions using the MSDS were more conservative for Pb there that number was used in the facility summary.
3Using AP-42 12.19 Emission Factors for SMAW Welding Process

Potential Emissions

Potential Emissions



TABLE 28

UNIT 21

Miscellaneous Support Emissions (Insignificant Emergency Generators)
AVX, Myrtle Beach, SC

Unit 21 - Emissions from Emergency Generators E1, E4 -E7 (Miscellaneous Support)

Data E1 E5 E6 E7

Kiln Room1
MIS RMM Sol Gel

Fuel Fired: Diesel Diesel Diesel Diesel

Power Output (kW): 100 260 600 565

Max. Firing Rate (MMBtu/hr): 0.5 0.89 2.05 2.05

Ave. Fuel Heat Content (Btu/gal): 140,000 140,000 140,000 140,000

Fuel Sulfur Content (%): 0.05 0.05 0.05 0.05

Hourly Fuel Usage (gal/hr): 3.56 6.34 14.64 14.64

Annual Fuel Usage (gal/yr based on 500 hrs): 1780 3170 7320 7320

Note:

1. Formerly located at CMAP. Moved to Kiln Room.

2. E3 has been decommissioned and E4 has been moved off site.

Emission

Factors
1

(lb/MMBtu)

PM 0.31

SO2 0.29

NOx 4.41

CO 0.95

CO2 164

VOC 0.35

Benzene 9.33E-04

Toluene 4.09E-04

Xylene 2.85E-04

1,3 Butadiene 3.91E-04

Formaldehyde 1.18E-03

Acetaldehyde 7.67E-04

Acrolein 9.25E-05

Note:

1. Source: AP-42, Tables 3.3-1 and 3.3-2, October 1996.

(lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (tpy)

PM 0.15 0.04 0.28 0.07 0.64 0.16 0.64 0.16

SO2 0.14 0.04 0.26 0.06 0.59 0.15 0.59 0.15

NOx 2.20 0.55 3.91 0.98 9.04 2.26 9.04 2.26

CO 0.47 0.12 0.84 0.21 1.95 0.49 1.95 0.49

CO2 81.74 20.43 0.03 36.39 0.06 84.03 0.06 84.03

VOC 0.17 0.04 0.31 0.08 0.72 0.18 0.72 0.18

Benzene 4.65E-04 1.16E-04 1.48E-07 2.07E-04 3.41E-07 4.78E-04 3.41E-07 4.78E-04

Toluene 2.04E-04 5.10E-05 6.48E-08 9.08E-05 1.50E-07 2.10E-04 1.50E-07 2.10E-04

Xylene 1.42E-04 3.55E-05 4.52E-08 6.32E-05 1.04E-07 1.46E-04 1.04E-07 1.46E-04

1,3 Butadiene 1.95E-04 4.87E-05 6.20E-08 8.68E-05 1.43E-07 2.00E-04 1.43E-07 2.00E-04

Formaldehyde 5.88E-04 1.47E-04 1.87E-07 2.62E-04 4.32E-07 6.05E-04 4.32E-07 6.05E-04

Acetaldehyde 3.82E-04 9.56E-05 1.22E-07 1.70E-04 2.81E-07 3.93E-04 2.81E-07 3.93E-04

Acrolein 4.61E-05 1.15E-05 1.47E-08 2.05E-05 3.39E-08 4.74E-05 3.39E-08 4.74E-05

Summary of Generator Potential Emissions

(lb/hr) (tpy)

PM 1.70 0.43

SO2 1.59 0.40

NOx 24.19 6.05

CO 5.21 1.30

CO2 81.88 224.89

VOC 1.92 0.48

Benzene 4.66E-04 1.28E-03

Toluene 2.04E-04 5.61E-04

Xylene 1.42E-04 3.91E-04

1,3 Butadiene 1.95E-04 5.36E-04

Formaldehyde 5.89E-04 1.62E-03

Acetaldehyde 3.83E-04 1.05E-03

Acrolein 4.62E-05 1.27E-04

Potential Emissions

Potential Emissions

Pollutant

E1

Pollutant

E7E6Pollutant E5
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Executive Summary 

 
AVX Corporation (AVX) operates a ceramic capacitor manufacturing facility in Myrtle Beach, South 

Carolina. This refined air dispersion modeling analysis accompanies the facility’s June 2010 federal 

Title V operating permit renewal application. Air dispersion modeling was used to estimate ambient 

concentrations from facility process emissions of regulated criteria and toxic air pollutants (TAP). 
This analysis uses the U.S. EPA AERMOD dispersion modeling system to determine receptor grid 

concentrations and at discrete sensitive receptors. Potential emission rates were modeled and all 

estimated concentrations were well below the South Carolina Air Pollution Control Regulation 62.5, 
Standard No. 8 Maximum Allowable Ambient Concentrations and Standard No. 2 National Ambient 

Air Quality Standards.  
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1.  Introduction 

AVX Corporation (AVX) operates a ceramic capacitor manufacturing facility in Myrtle Beach, South 

Carolina. The facility is renewing their federal Tile V operating permit, and therefore submitting a 

comprehensive, refined air dispersion modeling analysis for emissions of regulated compounds.  

 
This report documents the technical approach for conducting a refined air dispersion modeling 

analysis using the USEPA’s AERMOD modeling system. The analysis follows the modeling 

methodologies contained in the South Carolina Department of Health and Environmental Control July 
2001 Air Quality Modeling Guidelines and provides a summary of the dispersion model input 

variables and modeling output. 

 

2.  Background 

2.1. Site Location and Description 

The location of the AVX site is shown in Figure 1. The site is located west of 17
th
 Ave South, east of 

the Myrtle Beach International Airport and within the City of Myrtle Beach, South Carolina. The 

facility site plan, including building heights and stack locations, is shown in Figures 2 and 3. The 

facility is comprised of many buildings for administration and various process and other support 
equipment necessary for the manufacturing of ceramic capacitors and resistors. The source 

parameters for the emission sources that are to be included in the modeling analysis are summarized 

in Tables 1 and 2. All of the sources in this analysis, except for fugitive sources, will be modeled as 

point sources (Table 1). Fugitive emission sources were modeled as a volume point source (Table 2). 

2.2 Emissions 

Tables 3 is a summary of emission rate modeling input for this analysis. AVX’s criteria and TAP 
emissions result from: 

 

1. Cleaning solutions used in the CMAP, Slip, and Metallization departments 
2. Constituents of solvents used to manufacture electronic ink and ceramic slip 

3. Dry dicing in the Metallization department, 

4. Electroplating,  

5. Remediation stripping tower, and  
6. Fuel combustion 

7. Soldering, and 

8. Dry material handling. 
 

Details on the emission rate calculations can be found in the 2010 Title V renewal application. 
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Cleaning 

 
Typical of the electronics industry, denatured ethyl alcohol (DEA) and 100% xylene are used to clean 

process components. DEA contains small amounts of methanol and MIBK and is used in the slip, 

termination, and chip build-up processes. Xylene is used for cleaning in the CMAP and in 

Metallization departments, however, the use of this solvent for cleaning is being phased out.  
 

Process 

 
Process emissions  of organic TAPs and particulate matter result from solvent usage, dry dicing, and 

dry material handling. The RMM department prepares ceramic materials prior to entering the Slip 

Department. Some particulate matter emissions result, but are controlled by three fabric filters. Dry 
dicing is the removal of chips from plates following the build-up process. Most dicing occurs in a wet 

environment, however, a smaller percentage are removed dry resulting in some particulate matter 

emissions. Dry dicing is also controlled by a fabric filter. 

 
Plating 

 

Nickel (TAP) and lead (criteria) are emitted from the SBE and Autoline plating operations. Although 
AVX is consolidating manufacturing (formerly known as MB2) into the new manufacturing building, 

plating will remain in its present location. This relocation includes the back-end support processes 

such as plating. The Autoline plating process will soon be decommissioned and not included in the 
move. In the near future, all plating will be completed using the SBE (active) or FCT (passive) 

processes. All plating emissions were modeled from their current location in MB1. 

 

Miscellaneous Support - Remediation 
 

AVX operates a groundwater remediation system, located near the Slip Manufacturing building. This 

is a new (like-for-like) replacement of an older stripping system. Arcadis designed the system and 
provided the emission rates for multiple organic TAP compounds potentially emitted from the 

groundwater. It should be noted that a  smaller stripping system near MB1 has been decommissioned.  

 

Miscellaneous Support - Soldering 
 

AVX utilizes small soldering pots and a wave solder machine for product QA/QC. Although most 

solder pots do not have exhausts, a few solder pots and the wave solder machine do have exhausts 
primarily to evacuate solder flux. A small amount of lead emissions may be emitted from the facility 

from these units. These stations will also be consolidated to the new manufacturing building. 

However, similar to the SBE plating stacks, their locations and heights are not currently known. 
Therefore, all soldering emissions were assumed emitted and modeled from a conservative stack 

location on the building closest point to the property boundary (SE corner). A height of only 15 feet 

was modeled.  

 

3.  Modeling Methodology 

A refined level modeling analysis was performed in accordance with SC DHEC modeling guidance, 

as specified in the Air Quality Modeling Guidelines, and the United States Environmental Protection 
Agency (USEPA) Guidelines on Air Quality Models (USEPA, 2005). 
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3.1. Model Selection and Use 

The current version of the AERMOD (Version 09292) dispersion model was used to predict 
maximum concentrations. The AERMOD model was selected primarily for the following reasons:  

 

• USEPA and SC DHEC have approved the general use of the model for air quality dispersion 

analysis as a result of the model assumptions and methods being consistent with those referenced 

in the Guideline on Air Quality Models. 
 

• The AERMOD model is capable of predicting the impacts from point (stack) and volume sources 

in rural areas that comprise simple terrain.  

 

• The AERMOD model can predict 24-hr averaging period impacts at each receptor. 

• The AERMOD model has several options and features that enable it to be adapted to a wide range 

of specific applications. A complete listing of model option "switches" to be used for this exercise 

is included as Table 4. 

3.2. Surrounding Terrain 
Terrain surrounding the facility is simple, however, there is terrain above stack base. Therefore, 

AERMOD was run with the receptor specific elevations, i.e., the non-default FLAT option was not 
utilized. 

3.3. Urban/Rural Classification 

A land use review was performed to evaluate whether rural or urban dispersion parameters should be 
used in the analysis. This procedure involved evaluating the presence of various industrial, 

commercial, residential and agricultural/natural areas within a three-kilometer radius centered on the 

proposed site (Auer Scheme). If more than fifty percent of the area within this circle were designated 
industrial, commercial and compact residential, urban dispersion parameters would be used; 

otherwise, the modeling would use rural dispersion parameters.  

 
A review of the topographic map and aerial photos of the area surrounding the site revealed that the 

area within three kilometers of the site is predominately rural. Thus, based on this analysis, rural 

dispersion curves will be used in the AERMOD model. 

3.4. Good Engineering Practice Stack Height Analysis 
The USEPA provides specific guidance for calculating Good Engineering Practice (GEP) stack height 

and for evaluating whether building downwash will occur (USEPA, 1985). GEP stack height is 
defined as the height of the structure plus 1.5 times the lesser of the structure height or projected 

width. If the stack height for a source is less than the height identified using GEP guidelines, based on 

the dimensions of nearby buildings, then the potential for building downwash to occur exists and is to 
be considered in the modeling analysis. 

 

Since all of the stacks in this analysis are less than GEP, BPIP-PRIME was used to obtain the 

building dimensions required for AERMOD to calculate downwash. Figure 2 depicts the structures 
that were included in the BPIP analysis. 

 

It should be noted that the PDG building (SEBUILDING in previous modeling) has been 
decommissioned. The original Tower #2 stripping tower was located next to the PDG building. With 
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the building decommissioning, the stripping tower has been moved slightly west next to the Slip 

building. 

3.5. Meteorological Data  

The air quality modeling analysis used National Weather Service (NWS) surface meteorological data 
from Wilmington, North Carolina and concurrent twice-daily upper air soundings from Charleston, 

South Carolina for the years 1987-1991. The AERMET processed hourly meteorological data files for 

each year of record to be used in the analysis were obtained from the SC DHEC website. 

3.6. Receptor Locations 
A Cartesian grid of receptors was used with a spacing of 100 meters extending to a distance of 1.5 

kilometers from the property line. Property line receptors were placed at a spacing of 50 meters. In 
addition, discrete receptors were placed as locations specified by SC DHEC (See Table 6). 

 

Each receptor was processed through AERMAP (Version 09040), the terrain preprocessor for the 
AERMOD model. Thirty meter resolution Digital Elevation Models (DEMs) from the USGS were 

utilized in AERMAP for this analysis.  

3.7. Cavity Impacts 
Because the stack heights are less than GEP, the potential for impacts in near-building cavity regions 

must be evaluated. Since the AERMOD model calculates impacts within the cavity, an additional 

cavity analysis was not performed. 

3.8. Coordinate System 

The locations for the buildings, stacks, receptors and DEMs for this analysis are in the UTM 
coordinate system, zone 17, NAD27. 

 

4.  Modeling Results 

Tables 7 and 8 summarize the results of the modeling for each criteria and TAP compound identified 
in the AVX processes, respectively. Predicted maximum concentrations are well below all applicable 

NAAQS and MAACs. 

 
 

Electronic copies of the BEEST, AERMOD, BPIP-PRIME and DEM files are on the enclosed CD.  
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5.  References 

Auer, A.H. 1978. Correlation of Land Use and Cover with Meteorological Anomalies. Journal of 
Applied Meteorology, 17:636-643. 

 

SC DHEC, 2001. South Carolina Department of Health & Environmental Control, Air Quality 

Modeling Guidelines, Columbia, SC. 
 

USEPA, 1985. Guideline for Determination of Good Engineering Practice Stack Height (Technical 

Support Document of the Stack Height Regulations) (Revised). U.S. Environmental Protection 
Agency. EPA-450/4-80/023R. Washington, DC: USEPA. 

 

USEPA, 2004. User's Guide for the AMS/EPA Regulatory Model AERMOD. EPA-454-B-03-001. 
Research Triangle Park, NC: EPA, Office of Air Quality Planning and Standards. 

 

USEPA, 2005. Guideline on Air Quality Models, Appendix W to 40 CFR Part 51. 



 

 

 

 

 

TABLES 

 

 

 

 

 

 

 

 



T
a

b
le

 1

A
V

X
 C

o
rp

o
ra

ti
o

n

M
y
rt

le
 B

e
a

c
h

, 
S

o
u

th
 C

a
ro

lin
a

S
u

m
m

a
ry

 o
f 

S
ta

c
k

 P
a

ra
m

e
te

rs
 -

 P
o

in
t 

S
o

u
rc

e
s

S
ta

c
k

U
T

M
U

T
M

S
o

u
rc

e
D

e
s
c
ri

p
ti

o
n

ID
E

a
s
ti

n
g

 (
m

)A
N

o
rt

h
in

g
 (

m
)A

B
a
s
e
 E

le
v
a
ti

o
n

 (
ft

)
S

ta
c
k
 H

e
ig

h
t 

(f
t)

T
e
m

p
e
ra

tu
re

 (
F

)
V

e
lo

c
it

y
 (

fp
s
)

D
ia

m
e
te

r 
(f

t)

R
M

M
1
5
A

-1
6
9
3
7
6
4

3
7
2
8
3
3
4

2
3

3
3

7
0

1
4
.4

1
.3

1
5
B

-1
6
9
3
7
7
0

3
7
2
8
3
3
4

2
3

3
5

7
0

4
9
.5

2
.5

1
5
C

-1
6
9
3
7
5
8

3
7
2
8
3
3
5

2
3

3
5

7
0

4
7
.7

2
.9

M
e
ta

ls
 M

fg
.

M
e
ta

ls
 M

ill
 &

 M
ix

in
g

M
D

1
C

-1
6
9
3
7
0
0

3
7
2
8
1
0
6

2
3

3
7

7
0

5
7
.0

1
.6

7

M
e
ta

ls
 M

ill
M

D
2
C

-1
6
9
3
7
1
6

3
7
2
8
1
0
1

2
3

2
2

7
0

N
A

B
0
.6

7

M
e
ta

ls
 M

ill
M

D
3
C

-1
6
9
3
7
2
0

3
7
2
8
1
0
1

2
3

2
5

7
0

2
6
.5

1
.0

0

C
M

A
P

 S
u
p
p
o
rt

D
ry

 d
ic

in
g

N
M

F
S

-S
1

6
9
3
3
3
0

3
7
2
7
9
5
1

2
3

6
7
0

N
A

B
0
.0

8

M
e
ta

lli
z
a
ti
o
n

A
u
to

lin
e
 P

la
te

r 
&

 S
B

E
7
C

-2
A

6
9
3
7
7
3

3
7
2
8
2
0
8

2
3

3
2

7
0

1
.0

3
.4

3

A
u
to

lin
e
 P

la
te

r 
&

 S
B

E
7
C

-2
B

6
9
3
7
7
3

3
7
2
8
2
0
6

2
3

3
2

7
0

1
.0

3
.4

3

T
h
in

 F
ilm

 P
ro

c
e
s
s

T
h
in

 F
ilm

 P
ro

c
e
s
s

M
B

2
-T

F
S

6
9
3
3
0
0

3
7
2
7
8
8
0

2
3

3
5

7
0

5
4
.0

2
.5

0

M
is

c
e
lla

n
e
o
u
s
 S

u
p
.

S
o
ld

e
ri
n
g

S
o
ld

e
r1

C
6
9
3
3
0
5

3
7
2
7
8
4
4

2
3

1
5

7
0

0
.0

3
0
.2

5

B
o
ile

r
M

B
2
-B

1
6
9
3
3
2
2

3
7
2
7
9
3
9

2
3

3
5
.5

6
0
0

1
5
.3

0
.8

3

S
tr

ip
p
in

g
 T

o
w

e
r

T
O

W
E

R
6
9
3
8
9
0

3
7
2
8
0
6
5

2
3

2
0

7
0

N
A

B
2
.2

5

N
o
te

s
:

A
. 

U
T

M
, 

Z
o
n
e
 1

7
, 

N
A

D
2
7
.

B
. 

M
B

2
-F

2
, 

N
M

F
S

-S
1
, 

a
n
d
 t

h
e
 s

tr
ip

p
in

g
 T

o
w

e
r 

h
a
v
e
 r

a
in

 c
a
p
s
, 

s
o
 t

h
e
 v

e
lo

c
it
y 

w
a
s
 s

e
t 

a
t 

0
.0

1
 m

/s
, 

p
e
r 

th
e
 S

C
 D

H
E

C
 A

ir
 Q

u
a
lit

y
 M

o
d
e
lin

g
 G

u
id

e
lin

e
s

.

C
. 

T
h
e
 n

e
w

 s
o
ld

e
ri
n
g

 s
ta

c
k
 I

D
s
 a

n
d
 l
o
c
a
ti
o
n
s
 h

a
v
e
 y

e
t 

to
 b

e
 d

e
te

rm
in

e
d
. 

F
o
r 

c
o
n
s
e
rv

a
ti
s
m

, 
a
 s

ta
c
k
 w

a
s
 l
o
c
a
te

d
 a

t 
th

e
 n

e
a
re

s
t 

p
o
in

t 
to

 p
ro

p
e
rt

y 
b
o
u
n
d
a
ry

 o
n
 b

u
ili

n
g

 w
it
h
 a

 1
5
 f

o
o
t 

h
e
ig

h
t 

w
it
h
 n

o

  
  

e
x
it
 v

e
lo

c
it
y 

a
s
s
u
m

e
d
.G

ri
n
d
in

g
, 

m
ix

in
g

, 
m

ill
in

g
, 

 a
n
d
 

p
ri
lli

n
g

9
/8

/2
0
1
0



T
a
b

le
 2

A
V

X
 C

o
rp

o
ra

ti
o
n

M
y
rt

le
 B

e
a
c
h
, 

S
o
u
th

 C
a
ro

lin
a

S
u

m
m

a
ry

 o
f 

S
ta

c
k
 P

a
ra

m
e
te

rs
 -

 V
o

lu
m

e
 S

o
u

rc
e
s

S
ta

c
k

U
T

M
U

T
M

H
o

ri
z
o

n
ta

l 
V

e
rt

ic
a

l

S
o

u
rc

e
D

e
s

c
ri

p
ti

o
n

ID
E

a
s

ti
n

g
 (

m
)A

N
o

rt
h

in
g

 (
m

)A
B

a
s

e
 E

le
v
a

ti
o

n
 (

ft
)

R
e

le
a

s
e

 H
e

ig
h

t 
(f

t)
D

im
e

n
s

io
n

 (
ft

)
D

im
e

n
s

io
n

 (
ft

)

S
lip

 M
a
n
u
fa

c
tu

ri
n
g

C
e
ra

m
ic

 S
lip

S
L
IP

6
9
3
8
6
9

3
7
2
8
0
5
7

2
3

1
5
.0

3
8
.1

1
4
.7

M
a
n
u
fa

c
tu

ri
n
g

D
e
p
a
rt

m
e
n
t 

c
le

a
n
in

g
M

F
G

6
9
3
3
4
4

3
7
2
7
8
9
9

2
3

1
2
.0

5
3
.5

1
1
.3

N
o
te

s
:

A
. 

U
T

M
, 

Z
o
n
e
 1

7
, 

N
A

D
2
7
.

9
/8

/2
0
1
0



(lb/yr) (g/s)

RMM 14 PM/PM-10/PM-2.5 N/A Grinding, mixing, milling, prilling 0.30 4.28E-06

Slip Mfg. 15 Methanol 67-56-1 Denatured alcohol - Cleaning 15.40 2.22E-04

15 MIBK 108-10-1 Denatured alcohol - Cleaning 8.12 1.17E-04

15 Bis (2-ethylehexyl) phthalate 117-81-7 DiOctylPhthalate process solvent 260.0 3.74E-03

Metals Mfg. 16 PM/PM-10/PM-2.5 N/A Mixing and milling 2340.00 3.37E-02

16 Xylene 1330-20-7 Process solvent and contained in Mineral Spirits Type 66 100.00 1.44E-03

16 Toluene 108-88-3 Mineral Spirits Type 66 1.15 1.66E-05

16 Bis (2-ethylehexyl) phthalate 117-81-7 DiOctylPhthalate process solvent 9.76 1.40E-04

16 Ethylbenzene 100-41-4 Mineral Spirits Type 66 0.58 8.28E-06

16 Methanol 67-56-1 Denatured alcohol - Cleaning 2.84 4.08E-05

Manufacturing 17 Methanol 67-56-1 Denatured alcohol - Cleaning 48.0 6.90E-04

(CMAP & Metallization 17 MIBK 108-10-1 Denatured alcohol - Cleaning 24.0 3.45E-04

cleaning) 17 Bis (2-ethylehexyl) phthalate 117-81-7 DiOctylPhthalate process solvent 60.0 8.63E-04

17 Ethylbenzene 100-41-4 Mineral Spirits Type 66 60.0 8.63E-04

17 Toluene 108-88-3 Mineral Spirits Type 66 60.0 8.63E-04

17 Xylene 1330-20-7 Process solvent and contained in Mineral Spirits Type 66 60.0 8.63E-04

19 Methanol 67-56-1 Denatured alcohol 140 2.01E-03

19 MIBK 108-10-1 Denatured alcohol 80.00 1.15E-03

CMAP Support 18 PM/PM-10/PM-2.5 N/A Dry dicing 460 6.62E-03

Metallization 19 PM/PM-10/PM-2.5 N/A Electroplating - Autoline & SBE 4.86 6.99E-05

19 Lead N/A Electroplating - Autoline & SBE 0.11 1.56E-06

19 Nickel N/A Electroplating - Autoline & SBE 3.90 5.61E-05

Thin Film Process 20 PM/PM-10/PM-2.5 N/A Process 20.00 2.88E-04

20 Lead N/A Process 0.59 8.46E-06

20 Sulfuric acid 7664-93-9 Process 6.32 9.09E-05

20 Nitric acid 7697-37-2 Process 34.00 4.89E-04

20 2-ethanolamine 141-43-5 Process 454.00 6.53E-03

20 Hydrochloric acid 7647-01-0 Process 8.04 1.16E-04

20 Phosphoric acid 7664-38-2 Process 14.0 2.01E-04

Miscellaneous Support 21 PM/PM-10/PM-2.5 N/A Soldering 20 2.88E-04

21 PM/PM-10/PM-2.5 N/A Boiler 880 1.27E-02

21 SO2 N/A Boiler 69 9.93E-04

21 NOx N/A Boiler 11508 1.66E-01

21 CO N/A Boiler 9667 1.39E-01

21 Lead N/A Boiler 6.E-02 8.28E-07

21 Lead N/A Soldering 0.1864 2.68E-06

21 1,1,1-trichloroethane 71-55-6 Stripping tower 2631.6 3.79E-02

21 1,1-dichloroethane 75-34-3 Stripping tower 963.6 1.39E-02

21 Benzene 71-43-2 Boiler 0.2 3.48E-06

21 Chriomium (assumed +6) N/A Soldering 1.5E-02 2.15E-07

21 Formaldehyde 50-00-0 Boiler 8.5 1.22E-04

21 Hexane 110-54-3 Boiler 208.0 2.99E-03

21 Manganese N/A Soldering 0.97 1.40E-05

21 Naphthalene 91-20-3 Boiler 0.1 1.01E-06

21 Toluene 108-88-3 Boiler 0.4 5.64E-06

21 Vinyl chloride 75-01-4 Stripping tower 789.5 1.14E-02

Notes

A. Refer to the 2010 Title V renewal application for emission rate calculations.

Table 3

AVX Corporation

Myrtle Beach, South Carolina

Standards No. 8 and No. 2 Modeled Emission Rates

Potential Emissions
A

Department Emission Unit ID Constituent CAS Material/Process

9/8/2010



Table 4

AVX Corporation

Myrtle Beach, South Carolina

Summary of AERMOD Model Options

Option Selected Parameter

Calculations Refined Analysis, 24-hr Averages

Receptor Orientation Cartesian - 100 meter Spacing to 1.5 km Downwind

Dispersion Coefficients Rural

Stack Tip Downwash Yes, as Appropriate

Building Downwash Effect Yes

Direction Dependant Building Dimensions Yes

Meteorology 2002-2006 Unkown Surface

2002-2006 Charleston, South Carolina (Upper-Air)

Calm Hours Omitted from Calculations (Regulatory Default)

9/8/2010



Table 5

AVX Corporation

Myrtle Beach, South Carolina

Summary of SC DHEC Specified Receptors

UTM UTM

Location
A

Easting (m)
B

Northing (m)
B

Pinner Place 693913 3729018

610 13
th

 Avenue South 694402 3728316

1036 Pinnacle Lane 693635 3729141

1210E Benna Drive 694108 3728608

717 11
th

 Avenue South 694427 3728514

Notes:

A. All locations are in Myrtle Beach, South Carolina. 

B. UTM, Zone 17, NAD27.

9/8/2010
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Table 7

AVX Corporation

Myrtle Beach, South Carolina

Summary of AERMOD Modeling Results - Standard No. 8

Contaminant CAS Predicted Maximum Ambient MAAC
A

Percent of

Number Concentration
a
 (ug/m

3
) (ug/m

3
) MAAC (%)

1,1,1-Trichloroethane 71-55-6 88.8 9550 <1

2-Ethanolamine 141-43-5 0.5 200 <1

Benzene  71-43-2 4.7 150 3

Bis (2-ethylehexyl) phthalate 117-81-7 6.4 25 26

Chriomium (assumed +6) Chrome 0.00006 2.5 <1

Ethyl Benzene 100-41-4 0.1 4,350 <1

Formaldehyde 50-00-0 0.015 15 <1

Hexane 110-54-3 0.37 900 <1

Hydrochloric acid 7647-01-0 0.008 175 <1

Manganese Mang 0.004 25 <1

Methanol 67-56-1 1.6 1,310 <1

Methyl Isobutyl Ketone 108-10-1 0.9 2,050 <1

Naphthalene 91-20-3 2.8 1,250 <1

Nickel 7440-02-0 0.036 0.500 7

Nitric Acid 7697-37-2 0.03 125 <1

Phosphoric Acid 7664-38-2 0.01 25 <1

Sulfuric Acid 7664-93-9 0.007 10 <1

Toluene 108-88-3 0.5 2,000 <1

Vinylidene Chloride 75-35-4 35.6 99.0 36

Xylene 1330-20-7 1.6 4,350 <1

Notes:

A. Based on a 24-hour averaging period.

9/8/2010
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1.  INTRODUCTION 

 

The AVX Corporation (AVX) owns and operates an electronic capacitor manufacturing 

facility in Myrtle Beach, South Carolina. Operations at AVX include Raw Materials 

Manufacturing (RMM), Slip Manufacturing, Metals Department, CMAP Buildup, CMAP 

Support, Kiln Room, Metallization Department and other supporting processes.  

 

AVX currently operates all emission sources under Title V Permit No. TV-1340-0002 

issued by the South Carolina Department of Health and Environmental Control (DHEC) 

and is in the process of renewing this operating permit. Under USEPA regulations 

promulgated at 40 CFR 64, a facility must submit a Compliance Assurance Monitoring 

Plan (CAM Plan) for all affected sources at the time of renewal of its initial Title V permit. 

The regulations under 40 CFR 64 are commonly referred to as the CAM Rule. This CAM 

Plan is being submitted in compliance with the requirements specified in 40 CFR 64. 

 

II.  CAM Rule 

 

The CAM rule applies to pollutant specific emission units (PSEU) located at a major source that 

meet all of the following criteria: 

 

a. The PSEU is subject to an emission limit or standard, and 
b. The PSEU uses a control device to achieve compliance, and 
c. Potential pre-control emissions from the PSEU are equal to or exceed 100% of the major 
source threshold. 

 

The major source thresholds are 100 tons/yr of criteria pollutants (including PM and SO2), 25 

tons/yr of total hazardous air pollutants (HAPs), and 10 tons/yr of a single HAP.  
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The CAM rule requires facilities to design and implement CAM Plans for affected PSEU to assure 

that control devises are maintained and operated at levels that will result in compliance with the 

emission limits. Owners are required to: 

• select representative parameters upon which compliance can be assured, 

• establish indicator ranges (or procedures for setting indicator ranges) for the 
parameters, 

• use performance testing or other information to verify the parameters and ranges, 
and 

• correct control device performance problems as expeditiously as practicable. 
 

The CAM Plan must: 

a. Describe the indicators to be monitored and how they are to be measured; 
b. Describe the indicator ranges or the process by which the indicators are to be 
established; 

c. Describe the performance criteria for the monitoring approach, including 
- specifications for obtaining representative data 
- quality assurance and control procedures 
- monitoring frequency 
- data collection procedures 
- data averaging period; 

d. Provide a justification for the proposed elements of the monitoring; 
e. Provide historical monitoring data, emissions test data and control device operating 
data recorded during performance tests, if necessary; 

 

Provide an implementation plan, if monitoring requires installation, testing, or other activities 

prior to installation. 

 

III.  Affected Units 

 

The CMAP build up process is the only source at AVX with potential CAM Rule applicability. It 

has an uncontrolled, potential volatile organic compound (VOC) emission rate of 116 ton/yr, 

which is greater than the major source threshold and uses three adsorber/desorbers and thermal 

oxidizer abatement system to control VOC emissions. The current Title V permit limits VOC 

emissions from the building that includes CMAP build up to 39.5 ton/yr to avoid Prevention of 

Significant Deterioration applicability (S.C. Regulation 61-62.5, Section H – Synthetic Minor Plant 
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Permits). With significant operational and emission reduction changes at AVX, removal of this 

emission limitation has been requested in the Title V renewal application. The only other emission 

limitation applicable to CMAP build up equipment is S.C. Regulation 61-62.5, Standard 4, Section 

IX requiring 20% or less opacity. S.C. 61-62.5, Standard 3, Section III (Waste Combustion and 

Reduction) limits the thermal oxidizer particulate matter emissions to 0.5 lb/MMBtu and opacity 

to 20%, except during periods of startup and shut down (Item I, Industrial Incinerators). Operating 

the source and control equipment consistent with good air pollution control practices will result in 

meeting the requirements of Standard 3. To summarize, with removal of 39.5 ton/yr VOC 

emission limit, CAM Rule applicability items a. and b. above do not apply to CMAP build up, and 

therefore a CAM Plan is not required. However, with AVX’s continued commitment to reducing 

environmental impacts, the VOC abatement system will continue to be operated by AVX. This 

Plan is submitted as part of that commitment to demonstrate that the adsorber/desorbers and 

thermal oxidizer will be operated in accordance with the parametric monitoring requirements of 

the operating permit. 
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IV. COMPLIANCE ASSURANCE MONITORING PLAN 
CMAP BUILD UP VOC EMISISONS CONTROLLED BY AN 

ADORBER/DESORBER AND THERMAL OXIDIZER 
 

1.  Background 

CMAP machines are tools used by AVX to manufacture capacitor chips of varying sizes using 

ceramic and electrode ink raw materials. The raw materials emit VOCs which are captured by 24 

CMAP machines that deliver the compounds to the emission abatement system. The control 

system includes three adsorber/desorbers that are connected in parallel to concentrate the 

organics in the air stream, which is delivered to a 1 MMBtu/hr thermal oxidizer (TO-1) for 

destruction. A set of eight (8) CMAP machines are connected to one 5,000 cfm adsorber/desorber 

(AD-1). Another set of 4 CMAP machines are connected to a separate 5,000 cfm adsorber/desorber 

(AD-2) and 12 machines are connected to a 14,000 cfm adsorber/desorber (AD-3).   

 

2.  Process Design 

Process air from the CMAP machines enters the bottom of the adsorber and is directed upward 

through a series of sieve trays fluidizing beaded activated carbon (BAC) on the trays. The counter-

current contact of process gas and carbon removes solvent vapors from the air stream. Spent 

carbon from the last tray collects in the adsorption bottom before it is pneumatically transported to 

the top of the desorber. The BAC flows down through the desorber as a moving bed. It passes 

through a ceramic heated zone in which the concentrated solvent is desorbed from the BAC. The 

highly concentrated VOC stream is then delivered to the thermal oxidizer to be burned. 

 

3.  Applicable Emission Limits and Standards 

The CMAP build up process is the only source at AVX with potential CAM Rule applicability. It 

has an uncontrolled, potential volatile organic compound (VOC) emission rate of 116 ton/yr, 

which is greater than the major source threshold and uses three adsorber/desorbers and thermal 

oxidizer abatement system to control VOC emissions. The current Title V permit limits VOC 

emissions from the building that includes CMAP build up to 39.5 ton/yr to avoid Prevention of 

Significant Deterioration applicability (S.C. Regulation 61-62.5, Section H – Synthetic Minor Plant 

Permits). With significant operational and emission reduction changes at AVX, removal of this 
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emission limitation has been requested in the Title V renewal application. With removal of 39.5 

ton/yr VOC emission limit, the CAM Rule does not apply because the air pollution control system 

will not be used to meet an applicable standard. However, with AVX’s continued commitment to 

reducing environmental impacts, the VOC abatement system will continue to be operated by AVX. 

This Plan is submitted as part of that commitment to demonstrate that the adsorber/desorbers and 

thermal oxidizer will be operated in accordance with the parametric monitoring requirements of 

the operating permit. 

 

4.  Rationale for Selection of Performance Indicator  

S.C. Regulation 61-62.5, Standard 3, Section III, Item I is applicable to the thermal oxidizer and 

limits emissions from the unit to 20% opacity (except during periods of start up and shutdown) 

and particulate matter emissions to 0.5 lb/MMBtu. Similarly, S.C. Regulation 61-62.5, Standard 4, 

Section IX limits the CMAP build up equipment to 20% opacity. Each of these limitations are based 

on the control of particulate matter emissions. Since CMAP build up emits little to no particulate 

matter, and the thermal oxidizer burns concentrated VOCs or natural gas, it is highly improbable 

that any violation of the applicable Rules limiting particulate matter and opacity would occur. 

Further, the uncontrolled particulate matter emission rate associated with firing natural gas would 

be well below the 100 ton/yr major source CAM Rule applicability threshold.  

 

As indicated previously, the removal of the 39.5 ton/yr VOC limit from the CMAP production 

building eliminates the requirement of a CAM Plan for the CMAP build up air pollution 

abatement system building because the system will no longer be used to meet an emission limit. 

However, AVX will continue to operate the unit as required by the operating permit and use the 

CAM Rule as guidance for operation. In 40 CFR 64.4, the CAM Rule establishes the concept of 

presumptively acceptable monitoring approaches. This concept presumes that existing monitoring 

requirements specified by USEPA or permitting authorities for specific emission sources 

establishes acceptable monitoring approaches for other similar sources. Based on the system 

design, the AVX operating permit requires monitoring pressure drop across the adsorbers, 

temperature in the desorbers, and temperature in the thermal oxidizer to demonstrate effective 

VOC destruction.  
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5.  Rationale for Selection of Indicator Ranges 

On February 26, 2009, AVX conducted a performance test on the CMAP build up abatement 

system at the request of the South Carolina Department of Health and Environmental Quality. The 

potential VOC emission rate from eleven CMAP machines was simulated to challenge one 

adsorber/desorber and the thermal oxidizer. The operating permit requires that AVX monitor the 

following parameters and ranges:  

 

Required Parameter Required Range 

Adsorption pressure drop 2.0 – 5.0” H2O 

Desorption temperature 350 – 500 deg F 

Thermal oxidizer temperature 1400 – 1800 deg F 

 

During the source test, the average pressure drop was 3.2” water, average desorption temperature 

was 420O F, and average thermal oxidizer temperature was 1500O F. All parameters were within 

their respective range requirement and the subsequent resulting control efficiency was greater 

than 99%. Based on these results, AVX proposes the permitted parameters and indicator range for 

proper operation of the CMAP build up abatement system. 

 

6.  Performance Criteria 

Representative Data – Acquisition of representative data is assured by the system’s existing Data 

Acquisition and Handling System (DAHS). 

 

Quality Assurance and Control Procedures – Current procedures include daily inspections of: 

• Adsorber inlet pressure 

• Airlift blower pressure 

• Adsorber hopper BAC level 

• Fluidization appearance on trays 

• Check all site glasses for BAC (adsorber, desorber, overflow) 

• Desorber temperature profile 

• Desorber electrical profile 
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Any maintenance performed (periodic or repair) on the system devices is documented and 

maintained onsite. The system is also equipped with parametric alarms at the unit and at the 

control room CPU.  

 

Monitoring Frequency – As specified in the operating permit, the thermal oxidizer shall be 

equipped with continuous temperature gauge, requiring daily recording. The control system is 

equipped to continuously monitor all parameters (pressure and temperature), with daily 

recordings of each. 

 

Data Collection Procedure – The parametric data is recorded in the DAHS.  

Data Averaging Period – The averaging period is every 5-mintes. 

 

7.  Performance Test Data   

As previously indicated, a source test was conducted on the CMAP build up VOC control system 

on February 26, 2009. The system successfully met the operating permit requirements. The air 

permit does not require regularly scheduled stack emissions testing for compliance 

demonstrations.   

 

8.  Implementation Plan 

The parametric monitoring system are already installed and in operation and in compliance with 

the operating permit. 
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TABLE 1 

 

Compliance Assurance Monitoring Plan Summary 

VOC Emissions From Adsorber/Desorber/Thermal Oxidizer 

CMAP Build Up 
 

I. Background 

A. Emissions Unit 

Description:   24 CMAP Build Up Machines 

Control:  2 – 5,000 cfm adsorber/desorbers 

  1 – 14,000 cfm adsorber/desorber 

  1 – 1.0 MMBtu/hr thermal oxidizer 

Facility:  AVX Corporation 

  Myrtle Beach, South Carolina 

 

B. Applicable Regulation 

Regulation No.:  N/A 

Regulated Pollutant: VOC 

Emission Limit:  N/A 

    

II. Monitoring Approach 

The key elements of the monitoring approach for PM compliance, including indicators to be monitored, indicator 

ranges, and performance criteria are presented below: 

 

Item     Description 

1. Indicator    1. Adsorber ∆P 

2. Desorber Temperature 

3. Thermal Oxidizer Temperature   

 

2. Indicator Range   1. 2” – 5” H2O 

     2. 350 – 500 degrees F 

     3. 1400 – 1800 degrees F 

 

3. Performance Criteria 

a. Representative Data 40 CFR 60, Appendix B, PS-1 

b. Verification of Operational DAHS 

           Status 

c. Quality Assurance and Routine inspection and repair 

            Control Practices   

d. Monitoring Frequency Every 10-seconds 

e. Averaging Period Every 6-minutes 

e. Data Collection Procedure Continuously recorded in DAHS 

f. Recordkeeping Records are maintained on file (hard copy or electronic) for a period of 5 

years 

g. Reporting Quarterly Emissions Reports 

 Semi-annual Compliance Reports 

 Annual Compliance Certification 

h. Frequency of Reporting Quarterly, Semi-annually, Annually 



APPENDIX H 

Supporting Documentation 
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